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Introduction

Introduction

In this manual, “the instrument” means the Model 8860-50, the 8861-50, the 8860-51 or

the 8861-51 Memory HiCorder.

* Unless otherwise noted in this manual, information provided for the 8860-50 also applies
to the 8860-51, and information provided for the 8861-50 also applies to the 8861-51.

* The 8860-51 and 8861-51 do not have a PC CARD slot.

The following documents are provided with this instrument. Refer to them as appropriate

for your application.

Document Description

Read this first.

1 Quick Start Manual It describes preparations for use, basic operating pro-
cedures and usage methods.

To connect input modules and measurement
cables, and when making input channel set-
tings;

this Guide describes the optional input modules, relat-

ed cable connection procedures, and their settings
and specifications.

2 Input Module Guide

To obtain setting details;

this Manual describes details of the functions and op-
erations of the instrument, and its specifications.

3 Instruction Manual
(This document)

To analyze measurement data using the cal-
culation functions, and to communicate with

Analysis and the instrument;
4 Communication this supplement describes the procedures for analyz-
Supplement ing data using numerical calculations, waveform cal-

culations and FFT functions, and how to communicate
with the instrument using a computer.

Before Use

Be sure to read the safety precautions in the Quick Start Manual.
Also read the precautions regarding input modules and connection
cables in the chapter about connections in the Input Module Guide.

Registered trademarks
Windows is a registered trademark of Microsoft Corporation in the United States and/or
other countries.
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Symbols and Indicators in This Manual
The following symbols in this manual indicate the relative importance of cautions and

warnings.

/N\DANGER

/N\WARNING

/N\CAUTION
NOTE

Indicates that incorrect operation presents an extreme hazard that
could result in serious injury or death to the user.

Indicates that incorrect operation presents a significant hazard that
could result in serious injury or death to the user.

Indicates that incorrect operation presents a possibility of injury to the
user or damage to the instrument.

Indicates advisory items related to performance or correct operation
of the instrument.

Other Indicators

m
-

i @°¢

>

—B

—
[a—

CURSOR
(Bold
characters)

Indicates a prohibited action.
Indicates the location of reference information.

Indicates quick references for operation and remedies for trouble-
shooting.

Indicates that descriptive information is provided below.

Indicates Memory function support.

Indicates Recorder function support.

Indicates REC&MEM function support.

Indicates FFT function support.

Indicates Real-time saving function support.

Indicates an operation sequence.

Screen labels such as menu items, page titles, setting items, dialog

tittes and buttons are indicated by square brackets [ ].

Bold characters within the text indicate operating key labels.

Unless otherwise specified, “Windows” represents Windows 95, 98, Me, Widows NT4.0,
Windows 2000, Windows XP, or Windows Vista.

Mouse Operation Terminology

Click
Right-click
Double click

Drag

Activate

Press and quickly release the left button of the mouse.
Press and quickly release the right button of the mouse.

Quickly click the left button of the mouse twice.

While holding down the left button of the mouse, move the mouse and
then release the left button to deposit the chosen item in the desired
position.

Click on a window on the screen to activate that window.

Accuracy

We define measurement tolerances in terms of f.s. (full scale) values, with the following

meanings:

f.s. : maximum display value or scale length

In this instrument, the maximum displayable value is the range (V/div) times the number
of divisions (20) on the vertical axis.

Example: For the 1 V/div range, f.s. =20 V
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Reading this Manual

Reading this Manual

Operating Procedure Description

7.1 Making Input Waveform Display Settings (Analog Waveforms)

7.1.1 Setting Whether a Waveform is Displayed or
Hidden, and its Color

For each channel, you can set whether a waveform is to be displayed or not. _ Settlng procedure OVerVieW

Waveform colors can be changed. The settings for analog channel are described
here.

Settings to display or hide logic waveforms and set their Selectable functions
See "Logic Waveform Display/Hide and Display Color Settin

Changing Whether a Waveform is Displayed or Hidden,
and its Color

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings Screen Openlng procedl'.lre i
See To set from the Waveform screen (= p.109), To set in the Channel List (= p.105) See "2.2 Screen Organlzatlon"

(p. 17)
= Settings screen

Operating Key Procedure

1 SHEET/PAGE Select the [One Ch] page.

2 Display or hide the waveform.
CURSOR Move the cursor to the [Wave Disp] item Rarefd [ Veoer

F1toF8 SeIRr S e,

Ot The wavetamm s iaden. < Selection choices
On  The waveform is displayed. (default setting) F keys (Fl to F8) se'ections

q the waveform’s display color (when displayed

Move the cursor to the color item (colored rectan-

gle)

Select the coler to display.

@ To select from the Color List A marker indicates the selected color, ﬁ HelprI SUggeStiO ns, Setti ng detai |S
: ' and precautions

1 sa1deyn

Move the cursor to the color item, and
press the SELECT key.
The Color List appears.

e

twave Do o]
Select a color with the CURSOR keys, and - 8
press ENTER to accept it.

To verify or change settings for other channels
Press the SHEET/PAGE keys on the Chan-
nel Settings screen to select the [All Ch)

sbBuipag Aejdsig wiojan

@ Cre i |28 Cornrnent | FINER [ scabrg [
() Commen] (O speciic

page. A list of the current channel settings is | — =
displayed. ] 1- 1 analog (12:64t)
Waveform display settings can be verified in B ol
the [Col] (Color) column. B 2 2 nejRMs (12.6it)
[ 3 1 voir/Temp (124
To Change Settings: [ > 2 voityTeme (124]
B 41 Frv 124ty
Move the cursor to the color item for the | |E]«2 v 26

channel to be changed, and press one of the

F1 to F8 keys to make the change.

(F1 or F2: display or hide the waveform, F3 or F4: select the display color, F6 or
F7: display or hide all, or F8: revert to the default color setting)

Operating keys

Although the instrument can be operated with
a mouse, most of the operating descriptions in
this manual involve only the operating keys.
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1.1 Product Overview

1.1 Product Overview

The instruments are data recorders that provide a broad range of measurements
for observing both high-speed waveforms and low-speed signals.

Various measurements including voltage, current, temperature and frequency
are available using connection cables or sensors with optional input modules. Up
to four input modules can be installed in the Model 8860-50, and up to eight in
the 8861-50.

Also, optional storage memory can be installed to enable long-term recording
with high-speed sampling.

With the LAN interface installed as a standard feature, remote control and data
transfer to personal computers can be performed simply over a network.

By installing the optional thermal printer, waveforms and screen image copies
can be printed at large sizes.

For easy operation, a mouse and keyboard can also be used.

1.2 Features

L 4

Various waveform collecting capabilities and a full selection of

input modes support a broad range of measurement applica-

tions

In addition to pre-existing input modules (Models 8936 to 8947), the following

new input modules support recording of many types of parameters:

* Model 8956 Analog Unit: Provides 20 MS/s waveform recording with 12-bit
resolution

* Model 8957 High Resolution Unit: Provides 2 MS/s waveform recording with
16-bit resolution

« Model 8958 16-Ch Scanner Unit: Provides temperature and voltage measure-
ment on multiple channels with 50 ms recording interval

* Model 8959 DC/RMS Unit: Provides RMS waveform recording

* Model 8960 Strain Unit: Provides 200 kS/s distortion measurement with 16 bit
resolution.

» Model 8961 High Voltage Unit: Provides direct measurements on high voltage
power lines at 2 MS/s, with 16-bit resolution.

See "Chapter 1 Overview" in the Input Module Guide

Floating analog input components enable inputs to be connected to points with

different potentials.

Analog signals from input modules and logic signals from logic probes can be

recorded simultaneously.

Easy-To-See High Resolution LCD
The high resolution (800 x 600) 10.4-inch TFT color LCD ensures clear visibility.

0O
>
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©
—
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=
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o
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@
=
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1.2 Features

\ 4

Measurement functions corresponding to measurement appli-
cation

Memory Function:

Provides a sampling period as fast as 50 ns, suitable for observing instanta-
neous waveforms and transient phenomena.

Recorder Function:
Suitable for slow phenomena and observational recording.

REC&MEM Function:
For long-term monitoring; sudden or intermittent signal waveforms can be, at
least partially, recorded.

Real-Time Saving Function:
Suitable for storing long-term measurement data. While measuring, data is
saved directly onto recording media.

FFT Function:
Provides frequency analysis.

See "4.1 Selecting the Function" (p. 81)
About FFT Function: Analysis and Communication Supplement

High capacity memory choices

8860-50: Choose from 32 to 128 MWords, 512 MWords or 1 GWord.
8861-50: Choose from 64 to 256 MWords, or 1 or 2 GWords.

Plenty of trigger functions

Digital triggering circuitry is employed.
Control measurements by combined trigger criteria including level, window,
period, glitch, slope, voltage sag, logic (pattern) and timer triggers.

See "Chapter 6 Trigger Settings" (p. 135)

Scaling function enables reading any measured values
directly

By setting the measurement unit name and physical value per volt of input sig-
nal, measurements are converted and displayed as the specified measurement
units.

See "5.4 Converting Input Values (Scaling Function)" (p. 123)

Various observation and analysis functions

» Without interrupting ongoing measurements, you can scroll back to view
recorded waveforms that have scrolled off the screen.

See "8.1 Scrolling Waveforms" (p. 192)

* Numerical values and gauges can be displayed with waveforms, simplifying
on-screen verification of measured values.

See "8.5 Applying Gauges" (p. 198)

» Trace cursors enable viewing times and numerical values on all channels.
See "8.8 Cursor Values" (p. 202)

» Various numerical calculations and waveform calculations are available.
See Analysis and Communication Supplement
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1.2 Features

0 Search function

You can find various characteristics in any measured data by specifying search
criteria.
See "8.14 Searching a Waveform" (p. 222)

¢ Enhanced operability provided by GUI and support for a
mouse or keyboard
Operable using a commonly available mouse or keyboard.
GUI screen displays are optimized to simplify both key operations and settings.

See "3.3 Common Operations" (p. 63)

M3IAIBAO T Jardeyd

0 Optional thermal printer

A thermosensitive recording printer with thermal line head can be installed in the
instrument.

Specify and print sections of waveforms as occasion demands.

You can also print captured screen images, humerical value data and reports.

See "Chapter 12 Printing" (p. 313)

¢ Support for a variety of recording media and external storage
systems (optional hard disk drive)
Measurement data, settings and images can be recorded to PC Cards (optional
Flash ATA Cards), hard disks and and USB memory device.
Two PC Card slots are provided, so an interface card and a Flash ATA card can
be used at the same time.

See "11.1 Storage Media" (p. 262)

¢ Built-in LAN interface (100Base-TX)

An HTTP server is installed. There is no need to install special applications on a
PC: instrument settings and screen monitoring can be performed on a PC run-
ning Internet Explorer.

By connecting to a shared folder, measurement data from the instrument can be
saved on a PC.

See "Chapter 4 Communications Settings" in the Analysis and Communication

Supplement
"11.1.4 Using a Network Shared Folder" (p. 264) in this Manual
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1.3 Interconnection and Block Diagrams

1.3 Interconnection and Block Diagrams

Interconnection Diagram

Data Printer(p. 313)

Internal Memory (at least one
required)
Model 9715-50 Memory Board*? (32MB)

2
Model 8995 A4 Printer Unit*? (internal) Model 9715-51 Memory Board** (128MB)

Model 9231 Recording Paper
(for Model 8995)*1

Model 9715-52 Memory Board*? (512MB)
Model 9715-53 Memory Board*2 (1GB)

Model 8995-01 A6 Printer Unit™? (internal) (Model 8860-50: 1 board, Model 8861-50: 2

Model 9234 Recording Paper
(for Model 8995-01)*1

Measurement
*3

Input Modules*©-*3

Voltage Measurement:

|Model 8936 Analog Unit

|Model 8956 Analog Unit

|Mode| 8946 4-Ch Analog Unit

[Model 8938 FFT Analog Unit

|Mode| 8959 DC/RMS Unit

|
|
|
|Model 8957 High Resolution Unit |
|
|
|

|Model 8961 High Voltage Unit

Temperature Measurement:

|Model 8937 Voltage/Temp Unit |

|Mode| 8958 16-Ch Scanner Unit |

Strain Measurement:

|Mode| 8939 Strain Unit |

|Model 8960 Strain Unit |

Frequency, Rotation Rate, Pulse
Duty, Current Measurement:

|Mode| 8940 F/V Unit |

Acceleration Measurement:

[Model 8947 Chargh Unit |

Logic Probes*1:+3

Model 9327 Logic Probe
Model MR9321-01 Logic
Probe

Model 9320-01 Logic Probe

Connection Cables*3

boards)

% Operation
vy Mouse (p. 58) /-8

uSB
= I: Keyboard (p. 59)

Data Saving and Loading (p. 261)
PC Card Slots (equipped)
Model 9718-50 HD Unit*? (internal)

sroooo ]

1 T

Memory HiCorder

A A A
;Interface card

("Chapter 4 Communications Settings" in the
Analysis and Communication Supplement

MONITOR [ 4

~ —Monitor

100BASE-TX

Interface
("Chapter 4 Communications Settings" in the

| | Analysis and Communication Supplement )
ﬁ ﬁ FTP, Web server

PCs

External control connectors
‘ ‘ External control, Synchronous

operation (p. 375)
ZEZI|

o}

Memory HiCorder

Power Supply
— Model 9884 DC Power Unit™2

— Model 9687 Probe Power Unit2

*1. Options
*2. Option must be specified when ordering
*3. Refer to the Input Module Guide for details.
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1.3 Interconnection and Block Diagrams

Internal Block Diagram

LCD

LOGIC(CH) . Monitor
D X - 3

<ot USB Port
- solation }_‘ 3 ports
UNIT1-1 00— ADC Device p
UNIT1-2
| | Storage
| | Control
| | Key Control ¢« Operating
! ‘ Y Section
Isolation
UNIT4-2 O— ADC ) Storage
Device Memory
886150 L (max. 1 GWord) | Storage Bus =N mmmmmm———— e
r I ) Bridge | !
‘ Isolation ‘ Model ‘
} UNIT5-1 O—] ADC | "o e I QZN 9718-50 | (optional) }
| .
I UNITS-2 | } HD Unit }
L | Storage | T ___
| | | Control |
[ ! ! :
| | | ;
} Isolation I ‘
| UNIT8-2 O— ADC Devi Storage |
| evice Memory }
| (max. 1 GWord) | A4
L 4 Ke—=> LAN LAN
Controller Jack
Printer
(optional)
1/0 Control CZD
110 (" PC Card PC Card
Controller Slot

System Circuit Description

All subsystems in the instrument are microprocessor (CPU) controlled.

Each input module contains an A/D converter that connects to the instrument
through an isolation device. (The isolation devices are in the input modules.)

In addition, separate power supplies are provided for each channel, electrically
isolating them from the instrument.

After processing by the CPU, measurement data is stored in memory for display
on the LCD or output to the printer. Data can be saved to and reloaded from a
PC Card or other external storage media.

M3IAIBAO T Jardeyd
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1.3 Interconnection and Block Diagrams
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2.1 Operating Keys

2.1 Operating Keys

Selects screens (p. 14)

—n— Selects setting choices and character entry (p. 15)

‘ —B— Scrolls waveforms (p. 15)
A —B— Sets A/B cursors (p. 15)

(To specify a waveform range, and read values at cursors)

_n_ Makes input waveform-related settings (p. 16) (select modules and

C Do channels, timebase, measurement range and set zero position)
Selects setting choices or functions (p. 14)
nl@m = ° Control instrument operations such as measurement start/stop and

9]
>
Q
o
—
®
=
N
@)
©
D
=
2
>
«
A
D
<
(7]
Q
>
o
n
(2]
=
(1]
D
=
O
o
5
—
®
>S5
—+
(7]

manual save/print

n (Start/Stop Measurement, Manual Save, Printing Control)

@ [PRINT] [ FEED] [SAVE ] STOP O SI‘I‘\“I"(T O

STANDBY/ON

STANDBY/ON key Activates the Standby state.(The Standby state minimizes the startup
time required when turning the instrument on by the POWER switch)
Lights red: Power-On state
Flashes red: Standby state
To cancel Standby state: Press the STANDBY/ON key again.
See "3.6 Turning the Power On and Off" in the Quick Start Manual

PRINT key Prints measurement data stored in the instrument’s internal memory.

See "12.4 Making Manual Print (PRINT Key Output) Settings" (p.
319)

FEED key Pressing the FEED key feeds paper for as long as you press it.
(when the optional printer is installed)

SAVE key Saves data to storage media.
See "11.3.5 Setting Manual Save (SAVE Key Output)" (p. 278)

STOP key Stops measurements.

Press twice to force measurement to halt immediately.
See "3.3.6 Starting and Stopping Measurement" (p. 76)

START/MARK key Starts measurement. The green LED at the left is lit during measure-
ment. If you have set trigger criteria, the awaiting-trigger state acti-
vates.

See "3.3.6 Starting and Stopping Measurement" (p. 76)

While recording, pressing this key inserts a mark on the waveform

(event mark).

See "8.15 Inserting and Searching for Event Marks on a Waveform"
(p. 231)
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2.1 Operating Keys

n MENU (Screen Select)

—— MENU
DISP

SET

FILE

000

SHEET/PAGE

SUB MENU

DISP key

SET key

FILE key

SUB MENU keys

SHEET/PAGE
keys

Displays the Waveform screen showing recorded data.

(Setting choices can also be changed from the Waveform screen)
See "2.4 Waveform Screen” (p. 19)

When using A/B cursors or calculation functions, waveforms and
numerical values can be displayed on the same screen.

See "8.8 Cursor Values" (p. 202)

Displays the Settings screens, where you can change various settings
such as measurement configuration and trigger criteria.

See "2.5 Settings Screen" (p. 27)
Hold this key to display the System screen.
See "2.7 System Screen" (p. 45)

Displays the File screen where you can load settings and measure-
ment data, and manage files.

See "2.6 File Screen" (p. 42)

Selects among setting items on the Waveform screen, or among the
Settings menu items on the Settings or System screen.

(Which Settings menu items are available depends on the currently
enabled operating function)

Switches the sheet displayed on the Waveform screen.

When using the Memory Division function, each block can be
switched on the Waveform screen.

See "13.2.6 Specifying SHEET/PAGE Key Operations” (p. 357)
Switches the page displayed on the Settings screen.

Switches between the folder tree and file list on the File screen.

“ F keys (Select setting contents or function)

F2

F3
MONITOR

Fa
AUTO

F5
CH.SET

F6
TRIGGER

F7
SEARCH

F8
GUIDE

FUNCTION
MODE

(*F1) to (*F8):

From the Waveform
screen, press the FUNC-
TION MODE key to
change to the FN mode,
then press one of the F1
to F8 keys. To revert to
the original functions,
press the FUNCTION
MODE key again.

F1to F8 keys

FUNCTION MODE

key

(*F1)

(*F2)
MONITOR (*F3)
AUTO (*F4)
CH.SET  (*F5)
TRIGGER (*F6)
SEARCH (*F7)
GUIDE (*F8)

These keys correspond to the setting choices displayed in the GUI
area at the right side of the screen (GUI = Graphical User Interface).
Press a key to select its corresponding choice.

“F keys” indicates all of the F1 to F8 keys collectively.

See "3.3.2 To Change a Setting" (p. 63)

Alters the functional mode of the F1 to F8 keys.

Available functions depend on the type of display screen.

[SET] (selection choice at screen cursor location) — [FN] (function
displayed for F1 to F8) — [MACRO] (simple operations)

See Waveform Screen: "Function Modes and Settings" (p. 26),
File Screen: "Function Modes and Settings" (p. 43)

Displays information such as the measurement values and numerical
calculation results.

See "8.4 Displaying Measured Values and Information” (p. 196)

Displays a gauge at the left side of the screen.
See "8.5 Applying Gauges" (p. 198)

Displays input levels for monitoring.
See "8.6 Monitoring Input Levels (Level Monitor)" (p. 199)

Automatically sets the timebase and voltage axis range for the input
waveform (Auto-Ranging Function).

See "3.3.5 Automatic Range Setting (Auto-Ranging Function)" (p. 74)

Displays the CH ALL SET dialog.
Channel settings can be verified and changed.

See "5.7 Setting Input Channels from the Waveform Screen” (p. 134)

Applies an unconditional (manual) trigger.
See "6.10 Triggering Manually (Manual Trigger)" (p. 165)

Displays the SEARCH dialog. Any desired waveform can be
searched.

See "8.14 Searching a Waveform" (p. 222)

(Support planned in later version upgrade)
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2.1 Operating Keys

ters)
E;c SELECT ESC key
O Q O SELECT key

CURSOR

4— KEY LOCK —>
(3sec)

"E'CP’%WO 85‘ HELP/CONV key

ENTER key

CURSOR keys

KEY LOCK
(3sec)

Setting and Selecting (Selecting setting choices and entering charac-

See "3.3.3 Entering Text and Numbers" (p. 65)

Removes the displayed dialog or virtual keyboard.

When the cursor is on a setting item: opens a pull-down menu.

When the cursor is on a character entry item: opens the virtual key-
board for character entry.

When using the virtual keyboard: enters the character selected by the
cursor.

(Support planned in later version upgrade)

Accepts the setting choice selected on the pull-down menu or in the
dialog.

Using the virtual keyboard: when finished with your entry, accepts
the entry and closes the virtual keyboard.

Moves the cursor up, down, left and right on the screen.
(In this document, “CURSOR keys” indicates all of the CURSOR keys,
while “0 TJ J D" indicates a specific CURSOR key or keys.)

Press and hold the {J [ CURSOR keys for three seconds to disable
key operations (Key-Lock function).
To cancel key-lock, hold the keys again for three seconds.

See "3.3.7 Disabling Key Operations (Key-Lock Function)" (p. 78)

SCROLL controls (waveform scrolling)
See "8.1 Scrolling Waveforms" (p. 192)

Jog

SCROLL ___ Jog
Shuttle

Scrolls waveforms left and right.

Scroll speed is determined by the rotation angle of the Shuttle knob.
To scroll waveforms automatically (Auto Scroll)

Turn the knob in the direction to scroll the waveform and hold it until
“Auto-Scroll” appears, then release it. The waveform scrolls automati-
cally.

To cancel: press any operating key.

A/B CURSOR (setting the A/B cursors)
See "8.8 Cursor Values" (p. 202)

ABCURSOR — AB TYPE key

TYPE SPEED

SPEED key

Knob A Knob B
A/B knobs

Sets the A/B cursor type.
Press the key to display the settings dialog (Vertical, Horizontal or
Trace cursors).

Sets the speed of A/B cursor mation.
Press this key to display the currently set cursor speed at the bottom
of the screen (Fast, Medium or Slow).

These knobs move the A/B cursors.

A =0)-B
To move cursor A: turn inner knob A.
To move cursor B: turn outer knob B.
Press knob A to display the settings dialog.

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.1 Operating Keys

UNIT CH  RANGE/POSN

)

VTIMEDIV A

POSN

Input Waveform Settings

See "5.7 Setting Input Channels from the Waveform Screen" (p. 134)
"5.1 Analog Channel Settings" (p. 116)

UNIT key
CH key

RANGE/POSN
knobs

TIME/DIV key

Selects a Unit (module) (Waveform or Channel Settings screen).

Select a channel (Waveform or Channel Settings screen).

Sets the measurement range of the input channels, waveform display
position (zero position of the vertical axis), and whether or not they are
displayed (available on the Waveform and Channel Settings screens).

RANGE =0 )=POSN

To set the measurement range: turn the inner RANGE knob.

To change the waveform display position (zero position): turn the
outer POSN knob.

PUSH:CH ON/OFF
To turn a waveform display on or off: press the inner RANGE knob.

Sets the acquisition speed (timebase) for the input waveform (Wave-

form and Status Settings screens).

See "4.4 Setting Measurement Configuration on the Waveform
Screen” (p. 114)
"4.2 Setting Measurement Configuration (Status Settings
Screen)" (p. 86)
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2.2 Screen Organization

I 2.2 Screen Organization

l

’ T ey e gip) 2 —— MENU There are five general screen
S - DISP - SHEET/PAGE types.
bolli= SUB MENU Press the operating keys
2 " SET - shown at the right to select a
) ) screen.
': 9 £ FILE ESC SELECT
e = (YN
&)
0 =] |
U ] [
Screen Operating Key Screen Contents

Opening Screen (p. 18)

This screen appears first after power on. When you turn the
power off with the Waveform screen displayed, it reappears af-
ter this screen is displayed briefly.

Waveform Screen

Displays measurement data as waveforms or numerical values.

DISP
(p. 19) See "7.2.3 Setting the Display Type" (p. 177)
To change sheets Switches the display between multiple “sheets” of waveform da-
ta.
SHEET/PAGE See "7.2.1 Assigning Display Data to Sheets" (p. 175)
"13.2.6 Specifying SHEET/PAGE Key Operations" (p.
357)
Displays the setting screen for measurement data, for making
Settings Screen (p. 27) SET settings relating to the display of measurement configuration,
Waveform screen and calculation results.
To change setting menus SUB MENU Selects among setting screens in the Settings menu.
To change pages SHEET/PAGE Switches pages on the Settings screen.
File Screen (p. 42) FILE Displays the screen for loading measurement data and manag-

ing files.

System Screen (p. 45)

F7 [System]
(or hold SET)

(select from the Opening screen or the Function menu on the
Waveform or Settings screen)
Displays various system environment setting screens.

To change setting menus SUB

MENU

Selects among setting screens in the Settings menu.

To change pages

SHEET/PAGE

Switches pages on the Settings screen.

Function Menu

10.00ms 2n00ms 30.00ms

o
T N 11 07/02/'07 05:42:30.60

Waveform Screen

Function Menu
= | Selections

Function Menu Pages

& [P [ Uz Cn |

—— —
T o—

Spesd) foomzs iR ot ]
@Foed Ouser
o Averaa  —

(MaxShot) 500,000 div
(Recordng tme) 1255

Channe|

Timebase? 1

forr g

Trigeer

Samping Speed

F7

i

|| B=T

Sheet No.

Settings Menu

Settings Screen

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.3 Opening Screen

I 2.3 Opening Screen

This screen appears first after power on. (When you turn the power off with the Waveform screen dis-
played, it reappears after this screen.) The boot process takes about 40 seconds.

Select a function with the F keys (F1 to F8). The Waveform screen appears when you select the function.

Function Menu

Select a function before mea-

06/25/2007

System Settings

Clock
Shows the current time.

"13.3.1 Setting the Date
and Time" (p. 364)

suring. Functions can be
changed from the Waveform
or Settings screens.

"4.1 Selecting the Function"
(p. 81)

— Selections

Select a function with the F
keys (F1 to F8).

HIOKI 8861-50 MEMORY HICORDER
ystem Gonfi e
. @ Starage RAM 1GW Reso Sampling Wersion

To return to the Opening e y o8

. Frinter Ad Avtlog o 2l
screen: @ Storags Device HDD e s
Exit or close all screens to re-
turn to the Opening screen.

Backup Nane ¥ &
Kernel Version ] HSpeed  T2-b - 20MS/s

App Version  050p
@FFGA Version V0502

Strain 12-bit M/

System Configuration List A list of the currently connected input modules appears.

This can be verified on the System screen (p. 52).

Function Menu

Details:"Choosing the Appropriate Function" (p. 82)

FEALTINE REC&NWER
® ®

_T____

Memory Function

Recommended for measuring in-
stantaneous waveforms.

Use to record relatively fast signals
with periods from us to minutes.

File Operations

Displays the File screen.

Use this screen to load previously
saved files and to otherwise man-
age files.

System Settings
Displays the System screen. Use this screen to

make system environment-related settings.
Select this to set the clock.

REC&MEM Function

Recommended for recording transient signal waveforms dur-
ing long-term monitoring. Long-term recordings are displayed
as Recorder waveforms, and instantaneous recordings are
displayed as Memory waveforms.

Recorder Function
Recommended for long-term measurements.

Records waveforms at slow speeds.

Use to record relatively slow signals with peri-
ods from ms to hours.

FFT Function

Recommended for performing frequency analysis
of rotating objects, vibrations, sounds and etc.

Real-Time Saving Function

Recommended for long-term recording instead of a data recorder.

Spectral analysis and transfer functions are avail- ' ' e g
Measurement data is saved to the recording media in real time.

able.
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2.4 Waveform Screen

| 2.4 Waveform Screen

Parts of the displayed screen depend on the selected operating function.
Refer to the Analysis and Communication Supplement for details of the FFT function.

To open the Waveform screen

Press the DISP key
(The Waveform screen appears)

Displays acquired data as waveforms or
numerical values.

To change the display type (Waveform,
- I numerical values or X-Y Composite):

orse - See "7.2.3 Setting the Display Type" (p. 177)

SHEET/PAGE

Press the SHEET/PAGE keys

SUB MENU

SET . . .
() (To change sheets) gotd!splay any combination of recorded
me () 7 ~ ?EW“ This is valid only when measure- a a." o .
ment data has been assigned to | S€e 7.21.%5A35|gn|ng Display Data to Sheets
Press the SUB MENU keys Multiple sheets. (p- 175)
(To change choices of setting items)
See "Setting Items and Choices" (p. 21)
4 J

(Example: Memory Function Waveform Screen)

Function Menu
Select a function before

Setting Items and Choices (p. 21)

Measurement configuration and trigger criteria set-
tings can be changed. These can be changed while

Clock

Shows the current time. You can
change the display appearance.

measuring.
Press the SUB MENU keys to select the items to

| B0us/div Overlay Confie |+
~ ZBus/div T[Auta 2l
mw_l.l

measuring.
To change functions:(p. 81)

Clock setting procedure (p. 364)
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change.
On-screen changes can be
made by clicking the mouse. W [ne Jrowrier Hamers Tl
(p. 69) [ & | het [ion « 6ims [Zoom[[<2

[TPe[Trace
Cusa

W e = “®— "Key Lock” appears when

Cursor &
-5.0us

Recorded Data oay 859 moton [pracpmnien © the key-lock state is en-
T abled.

Shows data acquired with this
instrument. (p. 20)

e et
A5 [t -
ara B B
Ll O
| Fuec || dose

Setting Choices
(GUI area)

The cursor indicates the
current setting choice.
Select with F keys (F1 to
F8).

Press the FUNCTION
MODE key to change the
F key functions. (p. 26)

Scroll Bar (p. 192)

Scrolls waveforms.

The width of the scroll bar indi-
cates the displayed area within
the overall recorded waveform.
You can use the mouse to
scroll.

3 I_E'I_ llv—l—
us 'ins 250, n‘ WJ [voitage =[50 % [
Status Bar (p. 24) —QMWM CALECEEEE) I L
This bar indicates the current
states of data acquisition, inter-
nal processing, settings and
display information.

F-Key Function
Status (p. 26)

Shows the current F key
status.

e A H

Input Channel Settings Dialog —
Input channel settings can be changed. (p. 134)

(Appears when you press the UNIT or CH keys,
or press or turn the RANGE knob)

Internal and External
Connection Status

Sheet No.

A/B Cursor Settings Dialog
Select the type of cursors. (p. 202)
(Appears when you press the TYPE key or knob A)

Press the ESC key to
remove the dialog.
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2.4 Waveform Screen

Viewing Recording Data

Data acquired by the instrument is displayed as waveforms or numerical values.

Waveform Display

Trigger Mark
Trigger Event Position

Cursor A
-E7lus

Cursar B
9.E20ns

Cursor Values
"8.8 Cursor Values" (p.

202)

-0.02 ¥
-0.04 ¥

— Unit (Module) and
Al Channel Nos.
1-1: Unit 1 — Channel 1

Trigger Level

To add a waveform
comment:

"5.2 Adding Comments" (p.
118)

s 5.000ms 1 10.000ms 00ns 20.000n) "13.1.2 Displaying or Hid-

: ing Comments" (p. 351)
@)=

Trigger Time Displayed Sheet No.

A/B Cursors T

Number of Waveform Acquisition

Numerical Values Display

-25.0ms 1100V 160V -6.6938m! 2563m! [ i) { -0.8125m! H
Zaoms 20y 180V 7.7625m) BO3ImY [ L434dmy) ( -DSL2Em T h th d | t .
s =RV b G S (aain raeEe | 0 change the displa e:
-22.0ms -11540V 140V 1437 2281m! [ - imv) - { -0.8125m!
A A R R
-20.0ms - ! ! - ! g ! n H H n
o ey lov el Sy iim @petEm S 723 S g the Display Type" (p. 177)
B Ry b e cimy i Gaam ee "7.2.3 Setting the Displa e (p.
-17.0ms -16.80 Y 180V 4812m! .3469m! [ - imv) - { -0.8125m!
-16.0ms 34.20 V. 1220V 6188m! .3438m! [ - imv) - { -0.8125m!
-15.0ms 13.40 V. 1160 V. 9438m! 1344m [ - imv) - { -0.8125m!
-14.0ms 12100V 1180V 7594m! .3938m! [ - imv) - { -0.8125m!
HEoomEmy b Shn e b e ;
Iiome e 500 v 55em O0gomy | -Ta3d4my) ( -0.8105mi XY t
S A RE - Composite:
-0.0ms. 15.40 V. 120V 7034m! S031m! [ imv) - ( -0.8125m!
i " i "
A R R See "7.4 Composite Waveforms (X-Y Waveforms)" (p. 187)
-5.0ms. -119.40V 140V 8938m! BES6M! [ - imv) - { -0.8125m!
-4.0ms. -12540V 160V 3531m! 9812m! [ - imv) - { -0.8125m!
-3.0ms. -12560 V 120V 3187m! &781m! [ - imv) - { -0.8125m!
-2.0ms. o v 140V .2406m! B406m! [ - imv) - { -0.8125m!
-1.0ms 5040V 180 V. DoBaM! o0%4my - { - mv)  { -0.8125m -
u s v 160V 1437mk 9156m! [ - imv) - { -0.8125m!
1.0ms v 1200 V. .2438m! 1062m [ imv) - ( -0.8125m!
it e A R A ical val f data f h ch |
R = s Numerical values of measurement data for each channels
£.0ms 1 v 180V B156m! .3250m! [ - imv) - { -0.8125m!
7.0ms v 120V 1125m 9937m! [ - imv) - { -0.8125m!
8.0ms v 120V 968 7m! 9781m! [ - imv) - { -0.8125m!
9.0ms - v 160V B031m! .3438m! [ - imv) - { -0.8125m!
10.0ms. 72,40V 180V 9534m! 7531m! [ - imv) - { -0.8125m!
11.0ms. -1 v 100 V. 9844m! .3906m! [ imv) - ( -0.8125m!
13.0ms. -126.40V 180V 4344m! 7534m! [ - i) { -0.8125mV)|
14.0ms. -120.80 V. 140V .5438m! .9438m! (- i) { -0.8125mi )]

X-Y Composite Display X-Y Composite and Waveform Display

(Do

5. 000 10.000n 5. 000ps- s
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2.4 Waveform Screen

Setting Items and Choices

Current setting choices are displayed.

To change a setting:

Use the CURSOR keys to move the cursor to the setting item, and select your choice by the corresponding F key.
See "3.3.2 To Change a Setting" (p. 63)

To switch displayed setting items:

Press the SUB MENU keys to switch which setting items are displayed. (Some items are function-dependent)

Function Setting items
Memory Function [MEM ] [Config] <= [Trigger] <= [Num Calc] <= [Mem Div]
Recorder Function [Config] <= [Trigger]
REC&MEM Function [Config] <> [Display]<—> [Trigger] <> [Mem Div]
Real-Time Saving Function [Config] <= [Information]
FFT Function FFT [FFT(1/2)] <= [FFT(2/2)] <= [Trigger]
[ Measurement Configuration & Trigger Criteria Settings [Config] M][ﬁ][wﬂ‘

See "4.4 Setting Measurement Configuration on the Waveform Screen” (p. 114), "6.12 Making Trigger Settings on the
Waveform Screen" (p. 167)

With the Memory Function
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) Magnification (p. 211) — Selectable when the Overlay
Timebase Sets time (horizontal) axis magni- function is enabled. (p. 104)
Indicates the timebase (time per di- fication/compression of the whole
vision on the horizontal axis) and ) waveform. Pre-Trigger Setting (p. 140)
sampling rate (sampling interval). Sampling Rate You can select [Mag] to display | Set this to record data prior to a trig-
This setting can also be made on the whole waveform on one | ger event, or for a specified period
the Status Settings screen. screen. afterwards.

| ER | Time |[S0us/divk  <|B00ns/S Mae |[ 1 =] Blus/div — Dverlay | Confie  J=ii— Setting Iltem
| —=—| shot [[100 - |Bms [Zoom|[<2 - Pus/div Hfavte <[ % B[] Category
Recording Length |

Shows the recording length and time. The Zoom (p. 213) Trigger Mode Setting (p. 138)

recording length (duration) for each data Recording Sets the time (horizontal) — Sets subsequent triggering criteria after a
acquisition is set as a number of divisions. Duration axis magnification ratio of measurement operation is finished.

This setting can also be made on the Sta- the selected section of the (These settings are made on the Trigger
tus Settings screen. waveform. Settings screen.)

With the Recorder Function

Time |[10mesdiv  =|100ns/S [ag I T <l 10ms/div Gonfie |
El e shat_[[25 < 250ms | [Priny [0 5 | T[Sirele = J
_ " | '
The setting procedure is the same as that for the To view waveforms during real-time printing,
Memory Function. Selection items are different. stop and then restart printing. (p. 318)

Trigger Mode Setting (p. 138)

Sets subsequent triggering criteria after a measure-
) ] ) ment operation is finished.
Timebase and recording length settings for the  (These settings are made on the Status Settings

With the REC&MEM Function

Recorder waveform | screen.) |
ReCaMEM| rec [IEEEER[100ms/dv | 100ns/5 Shot |[25 - 258 T[sinele ~[[ Confie [+
[ & [WMEM] Time |[i0us/dv = 100ne/s Shat |25 - 2z 0% 5| I
Timebase and recording length settings for the Pre-Trigger Setting (p. 140)

Memory waveform Set this to record data prior to a trigger event,

or for a specified period afterwards.
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2.4 Waveform Screen

' Analog Trigger Settings [Trigger] CED G 0 )
See "6.7 Triggering by Analog Signals" (p. 146)

(When using Level Triggering) Type of Analog Trigger
Event Count

Trigger No. Trigger Level
The dls_play differs T -E — T Lifzemy ! g Event F;E@Sening Item
according to the = - = = - Category
type of analog trig- | e (unit ok Sefr Fitort Timin[Start - ||
gering.
Unit and Channel No. for this trigger Slope Filter
Numerical Calculation Settings [Num Calc] [mEM ]

See "Chapter 1 Numerical Calculation Functions" in the Analysis and Communication Supplement
(Changes do not affect the measurement currently in progress)

Numerical Calculation Execution Button Calculation Type
| I
, ; f == Setting Item
Group No. of Nu- MEM Execute | FNM EI[RMS Value | Unit |Analog = [onittF[ohT || Num Gale lTCateg%ry
merical Calculation Ea=_1%! X Iﬂ
Memory Division Settings [Mem Div] [@]}

When Memory Division is enabled
See "4.3.4 Dividing Memory" (p. 109), "8.12 Viewing Waveforms in Every Display Block (Memory Division)" (p. 220)

Displayed Block No. Block Nos.
l f Y. Setting Item
TETI [T o ol s s o i Category

[ & | 7 10/09/05 18525309

Trigger Date/Time

When Memory Division is disabled
See "8.11 Viewing Past Waveforms" (p. 219)

History Display No. History Block Nos.
MEM | History ] S Mem Div [
[LITTTTTTTTTTTTT]
[ | 1 10/09/05 18474542 | I

Trigger Date/Time Past Waveform Data
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2.4 Waveform Screen

~

Display Settings [Display](REC&MEM)/ [Config] (REALTIME)
With the REC&MEM Function
See "Chapter 10 Long-Term Monitoring and Instantaneous Recording" (p. 253)
Displayed Data Type  Magnification
| . - = o Setting Item
REC&MEM REG&MEM REG |[*1 ~| 2s/div . | Print_|[-0div ] l| Display J~ Categ?)ry
display [ & | Soroll |MEM < | MEM |[*1 ~| B0ms/div N
Waveform available to scroll To view waveforms during real-time printing,
stop and then restart printing. (p. 318)
Displayed Data Type  Magnification
) REG&MEM REG - | Mag |[* 1 - 100ms/div |_priM [Fodt g Display B
REC displa -
O ¢ g
To view waveforms during real-time printing,
stop and then restart printing (p. 318).
Displayed Data Type  Magnification
MEM display REG&MEM || Display || MEM - I| Mag [ 1 | 10us/div [ Print _|[-0div g Display E
[ & | Zoom |[[* 2 | Bus/div E

5

Zoom

With the Real-Time Saving Function

See "Chapter 9 Measuring with Real-Time Saving" (p. 235)

Displayed Data Type

Magpnification

(——)-. Settingltem
Disp [ - hole [ 1 -/ 20msdiv ll Confie JT™ Category
D L Load (25 ~| div Meazure || * 1 ~| Bme/div |L

Loading data Loaded Length

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.4 Waveform Screen

Status Bar

Shows the processing status and various information about the current status of the instrument.

1 Internal Processing State 3 Trigger Info

2 Number of Storage Events

5 Setting Info

Appears when setting Auto Save,

Auto Print and A/B Cursors.

E
1 10/11/05 12:09:19.43 |

St 8|

=Y AR e

6 Display Sheet

Indicates the type and number
of the displayed Sheet.

=)
L o

4 Sub Message 7 Displayed Information

(When Memory Division enabled) Shows the block
number of the displayed waveform.
(With FFT function) Shows the calculation data

type.

8 Internal and External Connection Status (p. 25)
Appears when peripheral devices are connected or installed.

1 Internal Processing State

4 sub Message

Before acquiring data

(Time to Finish)

Pre-Trig Wait Appears only when pre-trigger re- -‘{B, Projected time to finish storing (appears when recording duration is
cording is enabled. ten seconds or more)
Trigger Wait Trigger wait state Count to be Averaged (n/m)

Timer Trigger Wait

Timer trigger wait state

Scanner Wait

Scanner module preparation state

Storing

Data acquisition in progress

Storing Done

Finished acquiring data

MEM End

End of Memory waveform acquisi-
tion (REC&MEM function)

Waveform

Waveform generation in progress

Calculating (n/m)

Numerical value calculation in
progress

Calculating (Zn)

Waveform calculation in progress

FFT (n/m) FFT calculation in progress
i\f;\lecrglgaeting Calculating average
Stopped Operation stopped
Preparing Preparation in progress
Ready Idle state

Printing Printing in progress
Saving Saving in progress

Auto-Ranging

Automatic range selection in
progress

Complete

Finished automatic range selection

(File Name)*

Name of loaded file

* Disappears upon start.

2 Storage Events (Trigger Mode)

(Count)

Number of data acquisition events

% Simple Averaging (Time axis)

Simple Averaging
(Frequency)

Exponential Averaging

[E] Exponential Averaging

(Time axis) (Frequency)
Peak hold (Frequency)

5 Setting Info 6 Display Sheet

[l Auto Save (Waveforms) Waveform FFT

Ll Auto Save (Calculati X-Y i

[F; Auto Save (Calculations) Composite Nyquist
Auto Save (Waveforms & Numerical — )
Calculations) E Values FFT+Nyquist
Auto Save (Screen imag- == ==1 Waveform +
es) Waveform & EET
Auto Save (Waveforms & ?t(éY Compos- =] Waveform +
Screen images) Nyquist

Auto Save (Calculations
& Screen images)

Auto Save (Waveforms &
Calculations & Screen
images)

Auto Print

Auto Print
(External Printer)

@@ B B 8 g E

FIBI Vertical Cursors

AR Horizontal Cursors

+

AE Trace Cursors

Sheet Selection: SHEET/PAGE keys

7 Display Information

Block humber when measuring
with Memory Division enabled

Displayed block number for Mem-
ory Division

(FFT function)
Use newly acquired data for cal-
culations.

(FFT function)
Use pre-existing data for calcula-
tions.

oy

New

MEM

3 Trigger Info

[T41-1 10/11/05 12:09:19,

Trigger factors (triggered unit/
module and channel, timer or
external trigger), date and time

Indicates current settings.

Block Selection: SHEET/PAGE keys
See "13.2.6 Specifying SHEET/PAGE
Key Operations" (p. 357)
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2.4 Waveform Screen

8 Internal and External Connection Status

Appears at the lower right when a peripheral device is connected or installed.

Internal Storage Media
: P((Sikt):talr)d P((Silé:tazr)d (when internal drive Model FD Drive

¢ ¢ 0l & 9718-50 HD Unit installed)
2 S — :

Power Internal Printer Battery Charge

LAN Supply E\Jlmecr:r%ggg{gfi%ﬁiisgr‘ter (when Model 9719-50 Memo-

(AC/DC) Unit is installed) ry Backup Unit is installed)
PC Card Internal Storage Media
(Blank) No PC Card = Hard drive installed

4;} PC Card present

f’;} GP-IB Card present

Appears when a PC Card is inserted
in PC Card Slot 1 or 2.

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

LAN Internal Printer Battery Charge

&  Connection Status (Blank) Printer not installed (Blank) Disconnected

(Blank) Disconnected State @@  Printer Installed @ Rapid charging
("Chapter 4 Communications Settings" . «1 - . .-
in the Analysis and Communication ﬁ Head-raised error @ Rapid charging finished
Supplement ) Iﬁ Out-of-Paper error ** Charging finishes about two hours

after power on.
Power Supply "3.2.4 If the Model 9719-50 Memory

Backup Unit is Installed" (p. 60)
(Blank) AC power supply

E' DC power supply

*1. Remedial Actions

Display Remedy
Printer lever is raised. Check the position the head-raising lever.
Out of paper. Load recording paper.

See "3.3 Loading Recording Paper (With a Printer Module Installed)" in the Quick Start Manual
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2.4 Waveform Screen

Function Modes and Settings

Pressing the FUNCTION MODE key alters the functions of the F keys.

F4
AUTO

F5
CH.SET

Fé

TRIGGER

F7
SEARCH

F8

[SET] Mode

"8.4 Displaying Measured Values and In-

formation” (p. 196) Key-lock

"8.5 Applying Gauges" (p. 198) Backlight saver

5| "8.6 Monitoring Input Levels (Level
Monitor)" (p. 199)

"3.3.5 Automatic Range Setting (Auto-
Ranging Function)" (p. 74)

Screen saver

Print screen image

"5.7 Setting Input Channels from the

Waveform Screen” (p. 134) Save screen image

"6.10 Triggering Manually (Manual Trig-
ger)" (p. 165)

"8.14 Searching a Waveform" (p. 222)

[FN] Mode [MACRO] Mode
Switches with each press of the FUNCTION MODE key.

Shows setting choices
corresponding to the
cursor location.

(This is the same as on
the Settings screen)

Displays the settings for each F-key
function.

(On the Settings screen, the menu
name is displayed)

Simple Operations
(This is the same as the
Settings screen)
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2.5 Settings Screen

| 2.5 Settings Screen

Parts of the displayed screen depend on the selected operating function. Refer to the
Analysis and Communication Supplement for details of the FFT function, calculation func-
tion and communication.

. N\
To open the Settings screen
1 Press the SET key. (The Settings screen appears.)
|

DISP E j . SHEET/PAGE

ser ‘-’ . ._ 3 Press the SHEET/PAGE keys to select a page.

FILE C] I /\ m

2 Press the SUB MENU keys to select from the Settings menu.

\ J

Setting items differ according to the operating function.
Page
Indicates the displayed page.

wen || e e ||

Example: Memory Function Setting Items

ITimebasell [hillity \‘ -f
Settings Menu —— ¢ sapingdock —— @IF BT Fol Hode auto g 06/25/2007
Indicates each Settings I T‘;:ba:ggp ) S el ] A Settlng Choices
ampling Speex ,miv . i
screen. - Shows setting choices
‘ — Shot @ Fxed () user .
Fixed Shat Em fveraging corresponding to the
(MAXShot) 500,000 dv cursor location.
[ embiv Recording time)  125us Press an F key (F1 to
| F8) to change the set-
—[TlmebaseZ]—'Oﬁ ] ]
‘ T Sampling Speed S0ns/S - tlng'
When the [FN] mode is
activated by pressing
Help the FUNCTION MODE
Shows a description of the key, the settings menu is
setting choices. ‘ = dlsplayed at F1to F8.
— About [MACRO] mode:
B ‘r% (p. 26)
—“@teral Sampling ||f& £ ‘

Settings Menu

Menu items differ according to the operating function.

Supporting Function

Menu Name on Instrument Screen Ref. Description
[ MEM ][ REC | [RECSMEM] [ FFT | [REALTIME]
i Measurement configura- ® ® Y Py
Status Settings Screen (p. 28) tion settings. (]
Channel Settings Screen (p. 32) {Ir;]%[fst channel-related set- L] ® ® ® ]
Trigger Settings Screen (p. 35) Trigger criteria settings. o o ® o -
; Waveform screen display- @ ® ® ® Y
Sheet Settings Screen (p- 36) related settings.
Memory Division (Mem Div) Memory Division-related Y _ ) _ _
Settings Screen (p-37) settings.
Numerical Calculation (Num Display-related settings for
[Num Gaic | ) ‘ [ ] - - — -
n Calc) Settings Screen (P-38) umerical calculations.
Waveform Calculation (Wave Display-related settings for
Gald C [ ] - - — —
Calc) Settings Screen (P-39) aveform calculations.
Save Settings Screen (p. 40) %%Itehc.tdthe data saving L] ® ® ® L
Print Settings Screen (p. 41) %eelg]%tdthe data printing ® ® ® ® o

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd



28

2.5 Settings Screen

2.5.1 Status Settings Screen

To open the Status Settings screen

1 Press the SET key. (The Settings screen appears.)

(When using the Memory Function)

3 Press the SHEET/PAGE keys to select a page.
Basic Settings: [Basic] page
Settings for Used Channels: [Use Ch] page

2 Press the SUB MENU keys
to select the menu item.

SHEET/PAGE

(Memory Function) [Basic] Page

Set the timebase (horizontal axis) and recording length (recording duration).

External Sampling

Setting (p. 382)
vew | EEEH o vse ch | 2 . .
[Timebase1] e g Select this to control sampling
Timebase or Sampling Spinaclock @ ()exT Rol mode e § szt DY means of an external signal
Rate Setting (p. 90) - Tgé;m - :Dfdm ) | e T ag nput.
1 H Trieeer —
Set the t_|me_base of thg horl- } — } Shot @ried () user -'WFunction Application
zontal axis (time per division). A a— EERD C— L Settings
The sampling rate changes ac- (MAXShot) 500,000 div | )
cordingly. [TWenby || | ®ecording time) 125 = Set as occasion demands.
[ ok | - : * Roll Mode (p. 102)
| [Timebase2: 4'Off—v’
amngspesd [mne * Overlay (p. 104)
Timebase 2 Settings S + Averaging (p. 106)
(p- 94)
Make these settings to mea- Recording Length
surehW|th tyvo ts:mlslllr:jg lrg;essé Settings (p. 97)
orwhen using the Viode [ Set the length (recording dura-
16-Ch Scanner Unit together —rm— . d h time d
with another input module tion) to record each time data
- ’ - is acquired.
Memory Function onl
( y y) [internal Sampling

(Memory Function) [Use Ch] Page

Select the channel or channel numbers to use.

Settings can be reset.

o oy ||
[Use Ghannell—| _ Setting Rasst.. |
3CH hall PP
L C=E ey Erva—

500,000 div

v

06/25/2007

Timebasel (MAX Shot)

The maximum recordin
length is displayed.

g

Setting Channel Nos to
use (p. 86)

Select which channel numbers
to use.

| nenme

ch Kind

T1
.||z.-_
H-Speed v
High Res =4
High Res
Analog

Set when using Timeaxis 2
(p. 95).

Select analog channels to use

Andlog
DC/RMIS
DC/RMS

-Application

MNum Cale

Off
off

k)

Measurement Channel —
Settings

Select the analog and logic
channels to use for measuring.

<l

Looc

Kind
H-Speed
H-Spesd

a7

Strain
Strain

a7

[Select Use Chann

for measuring (p. 86).

Select logic channels to use
for measuring (p. 86).
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2.5 Settings Screen

(Recorder Function) [Basic] Page

Set the timebase (horizontal axis) and recording length (recording duration).

Rec || [EE S
.\.

07/02/2007

. . R Timebase [ e i J
Timebase and Sampling | — ‘ T
1 Trigger —————————————————————————
Satt(ihSe;[.tmgl])s torizontl = g.md h @i Ol Ot (@)
et the timebase (horizonta Rz = I i >
axis) and sampling rate PO Recprdlng Length Q
(p. 90) (Recording time) _ 250ms Settlngs '9'_
Set the recording length @
(p. 97). N
O
o
D
=
o]
=
[o—— (g
| Prmt |
S 3
o 5 | <
[Set the input signal acquisition speed. ”EL £ ‘ wn
o]
5
o
(REC&MEM Function) [Basic] Page %
. . . . . . -
Set the timebase (horizontal axis) and recording length (recording duration). ®
S
Recorder Functin Settings Memory Functin Settings ——Timebase or Sampling @)
. . i (@]
Timebase Settings Rate Setting for Memory =
=
Set the timebase (horizontal p— waveform (p. 90) D
axis) (p. 90). o] | — . ! Set the timebase of the hori- =
= - zontal axis (time per division). n
Timebaso ] D[ b= [emme 7 @—=¥ The sampling rate changes ac-
(Samping Speed)  100ns/S (Samping Speed) [100e/s cordingly.
[SOEEE | @Fied (Quser (Ocont | || (Shot—————— @Fed Duser —— L
: i [ | B Fixer Shat B o
Recprdlng Length n (M Shet) ZZUE,UUwa o (M Shet) zzus.uuumv o MRecording Length
Settlngs [Fentn || | mecerdna Tme) 255 ‘ (Recording Time)  250us J Settings (p 97)
Set the recording length E_Uﬁ S:”:E]rMm'E = Set the length (recording dura-
(p- 97). e = tion) to record each time data is
acquired.
Trigger Mode Setting
(p. 138) ‘ Scanner Module Setting
Sets trigger activation cri- | Select whether to use the
teria. [rerm— Model 8958 16-Ch Scanner

Unit.

[Set the input signal acquisition speed.




30

2.5 Settings Screen

(Real-Time Saving Function) [Basic] Page

Set real-time recording conditions such as the timebase (horizontal axis), recording length (recording

duration) and save destination.

See "Chapter 9 Measuring with Real-Time Saving" (p. 235)

Settings for Saving

Waveforms
Set the save demlmq

save name.

Timebase or Sampling
Rate Setting
Set the timebase of the hori-

zontal axis (time per division).
The sampling rate changes ac-
cordingly.

Recording Length

Settings

Set the length (recording dura-
tion) to record each time data ||
is acquired or set the recording
time.

— ]
B T
savein oG i 7 = Whole Waveform Time-
: ) G ET— base
hame Pattermn [rigtufiy = . . L.
Set the timebase (time per divi-
““““ Mol Wavel o sion) for the whole measured
Auto Manual
Timebase ra— S S0 waveform (for envelope wave-
(Samping Speed)  [rris g forms).
S div
shot @Fxed Quser () Time | [Trigger Mode] Timer < . fes
Ficed Shat B " Month Day  How  Mindte  Second® R_ecordlng Condition Set-
{Max Shot) 20,000 div F 3+ B Zke 3 tlngS
ffecordrg Time) 235 F 8 8 3F B Select the method of data ac-
e P30 BF 2P 3 quisition: one-shot  (single)
Update | | Set Maximum D continuous or timer.
\ Save \ Free Space 118.33 MB
| | Frese= 449,49 KB 0! Save Destination Info
In case of an automatic setup, the free capacity of 64 MB and mare is necessary, ‘ . . .
\n‘@g Usable s_ettlngs are limited by
I = the available space on the

Select the channel or channel numbers to use.
See "Chapter 9 Measuring with Real-Time Saving" (p. 235)

[Feaue] [ oo | oo |

save destination.

(Real-Time Saving Function) [Use Ch] Page

Settings can be reset.

Measurement Channel
Settings
Select the analog and logic
channels to use for measuring.
The 8958 16-Ch Scanner Unit
cannot be selected.

[Use Channell— | _Setting Reset...
Save in PC Card
07/07/2006
Channel 14 Ch Max Sampling 100Us/S
Charmel
i Kind T1

H-Spesd ~
H-Speed ¥
H-Spesd P
H-Speed ¥
H-Spesd P
H-Speed ¥
H-Spesd ¥
H-Speed ¥

Select analog channels to use

for measuring.

Select logic channels to use

ch
51

Kind
H-Speed

T
12
=3

for measuring.
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(FFT Function) [Basic] Page
Make settings here for FFT analysis.
Input Data Selection

Select whether FFT analysis is to be applied to newly ac-
quired data, or to a pre-existing waveform (Memory wave-

For the maximum value of a
power spectrum or Cross-pow-
er spectrum, data exceeding
the specified ratio can be dis-
played with emphasis (high-
lighted).

form).
Frequency Range and - g
Number of Calculation Reference b © 06/30/2007 . o
. T R O S Peck o s—— Peak Value Display ©
Points
Frequency Range [z E sveraging or - Set“ng 8
More calculation points pro- samping Pont 1000 [] h . -
. P P Res(Recording Time) SoHa(z0ms) e Time-Linear Selects whether to display the N
vide greater frequency resolu- Rt 10 I )
i Window porert 2 peaks (local or global maxima) e
on. Cosfitiont V = Hehlight(shase) — fon @ i
oeffcier [o% g R b of analysis results. o]
Window Function Mutplcation e [ e : . . @
Settings e L 0.000E) = e Averaging Settings o
—+
. . Noisy or unstable values can S
Selects a window function and llanalzo | S b y d to clarify th (g
; o E e averaged to clari e
correction for acquiring input N R R o b =
H [Flz Linear Spectrum [A] normal -1 Lin-Mag Lingar waveform display.
signals. [E]3 rMs5 spectum [ 1 linMag  Linear . . @
. . %4 Power Spectrum m 11 nbag  Lnear When averaging is enabled, ﬁ
FFT Analysis Settings —— Elo s oo ] o R select the method and count o
. [Fl7 Het: A 11 LineR L .
Selects the analysis mode, Elo s orms O rievome 11 rivvR for averaging. =
. [Fle vz octave [ Fitter: Mormal 1 Lin-Mag Log o
analysis channels, x and y [EJ10 Phse Spectium 0 wner 11 Lntks e |
axes and display parameters. i Phas_e Sp.ectra Q
=& | Highlighting T
(0]
S
O
(@]
S
=
(0]
S
=
)
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| 25.2 Channel Settings Screen

To open the Channel Settings screen )
4 Press the SET key. (The Settings screen appears.)
DISP E j . SHEET/PAGE
- suguENy . .— 3 Press the SHEET/PAGE keys to select a page.
— Analog Channel Settings: [One Ch] page
e () ‘N~ Logic Channel Settings: [Logic] page (p. 34)
2 Press the SUB MENU keys To make various settings with the All Channels list:
to select the menu item. Comment settings: [Comment] page (p. 33)
Input Channel settings: [All Ch] page (p. 33)
Scaling settings: [Scaling] page (p. 33)
Variable Function settings: [Variable] page (p. 34)
. J

[One Ch] Page

Set analog channels.

Logic Input Settings (p. 183)

Make these settings when using a logic probe.
See "Chapter 3 Input Channel Settings" in the Input Module Guide.

All Channel Settings List

—Comment Setting (p. 118)
Make this setting to enter channel-specific comments.
This setting is also available on the [Comment] page
(p- 33).
Comments can be displayed on the Waveform
screen. See "13.1.2 Displaying or Hiding Comments"

(p. 129) (p. 351).
-
. . E E Cormert | @ ot cn | B Scain |2 variable |l Loac
Setting Unit (Module) T {Gomnentl
and Channel Nos. Statuz — [ [Module] —H.5peed(12:bit) | Zero-dust | Offsat Cancel

p———— Input Module Settings

" e e ¥ e
- e (p. 116)
el [
N (118 = 10m) Set the input channels for the
;”:”“”g o E installed input modules.
E—
[ — ]_|° See "Chapter 3 Input Channel
“Lacaling—on - Clamp, Check. B . T
[ car | 3 gititc;r;gs in the Input Module
(@ Ratio O zpart IR — '
[Weve oaie | Rao L omet g These settings are also avail-
et fem —oel fm able on the [All Ch] page
Input 2 ,5m— — Srale 2 |,5m—\_ (p 33)
Level Monitor Toowe Donl - H
Indicates the value and range Maa o [1 T E Petin o
of input relative to the area |- | vatefor .
displayed on the waveform | ‘]
screen for verification. -a:-
(p. 122) o — |, °

Input Waveform Settings (p. 170)

Set the waveform display color, zero position, vertical axis magnification and
display area. These settings are also available on the [All Ch] page (p. 33).
Variable settings can be made on the [Variable] page (p. 34).

Logic waveform settings can be made on the [Logic] page (p. 184).

Scaling Settings (p. 123)

Make these settings to convert measurement units
for display as physical values when using a clamp
or external sensor. These settings are also avail-
able on the [Scaling] page (p. 33).
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[Comment] Page

Displays a list of comments. Settings can be changed and copied between channels.

MEM @ orecn | ) & o | Bl scaing |7 vanabe |BflLogc o
Title [Title Comment] i \ e
I o
The title can be included on pem— —— ——
i ommen h ormmen 2
prlntouts. (p 118) Trigger o 1-1 le : I E A1 E ! ! -
(| = s 7R
[ 2:2 [0 A:4 @
[ 31 e 1 ~ 3
Analog Channel B P B2 ¢=——__| ogic Channel
Comments (p. 119) |2 e Comments (p. 119)
E 81 E -3 Undo
| Wave Cle | |= = |IE 1

[All Ch] Page

Shows the list of settings for analog channels. Settings can be changed and copied between channels.

Execute Zero Adjust

p—
weW | (@ ore ch 28 comment] i Scaing |7 varisble | BB Logic

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

. - . oo
Switch Displayed Items — : ‘IA—|(?@mlmdosmnﬁ[ | el |Auwmﬂ?anum | l-_-p,gset,‘ * e and Auto Balance
: ; tatus G i Col | Mode | Range Col__|Fiter | Mag Position
Switches between dlsplay of ﬁ 1 analog (12-bit) 5 voltage  10v/div DC off %1 S0% Executes for all channels at
1 _ anne 2 anaog (12-bit) Vot S DC off x1 50%
common SEttlngS and Chan = 1 DE?RDF\?S (IZ-L\t) . DE . S:V/d:: DC off x1 S0% once.
- ifi i i = 2 DO/RMS (124t) 8 DC S/ Doc Off 1 50% la- H
nel-specific setting items. — Ay e oy o @ o4 g _|| Details: Input Module Guide
2 volt/Temp (12-0t) [ voltage  Smuiel Do off  x1 0%
o 4- 1 FfV (12:bit) B Frequency SomHz/div DC Off x1 50%
1 4- 2 Ffv (12-bit) B Frequency SomHe/div [ild off %1 50% =
X | MenmDiv |
Input Channel Settings — =
List L_ Adjusts the zero positions of
Setting Procedures (p. 130) [Wave ek | all channels at once.
Setting Contents (p. 116) (p. 131)

[Scaling] Page

Shows the list of scaling settings for analog channels. Settings can be changed and copied between chan-
nels.

| MEM i el e [Elscaing] . l/"
Scaling Conversion Grate Qaront _
Status Ch | Set | Form | Ratio | Cffset | Urits 05/05/18
Method (p. 123) ; oo : z
21 off
| Trige=r ‘ 22 off
= 3; gg
4-1 Off
i . ) I pealy ‘ 42 off
Scaling Settings List ———
Setting Procedures (p. 131) [—
Setting Contents (p. 123)

| Wave Gale |
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[Variable] Page

Shows the list of variable function settings for analog channels. Entries can be changed, and copied from

one channel to another.

WEM | [@ ore ch |28 Comment | @ 4 cn | [0 Scaingl - (EERC [ cooic

Variable Function
Settings List

Waveform position and mag-
nification on the vertical axis
can be freely set. The variable
function can be set on or off
for each channel.

Setting Procedures (p. 132)
Setting Contents (p. 215)

—

[Logic] Page

\\

07/02/2007

Input enable/disable and waveform display color for logic waveforms can be set for each channel.

Logic Channel Settings —

List

Input enable/disable and
waveform display color for
logic waveforms can be set
for each channel. (p. 184)

07/02/2007
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2.5.3 Trigger Settings Screen

To open the Trigger Settings screen

1 Press the SET key. (The Settings screen appears.)

o (| . == 3 Press the SHEET/PAGE keys to select a page.
-y Analog waveform trigger settings: [Analog] page*

D,_E —_— Logic waveform trigger settings: [Logic] page
i N~ (*[Analog 1 - 4] with Model 8860-50, or [Analog 1 - 4] and
[Analog 5 - 8] with Model 8861-50)
2 Press the SUB MENU keys

to select the menu item.

SET

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

\ J
(Memory Function)
Set trigger criteria for the Memory Function.
Trigger Mode Setting (p. 138)
Sets trigger activation criteria. Timer Trigger Settings
WEM 7 — (p. 162)

. | e [ T o L Set recording start and end
Combining Methoq Jor times, and set timing when
SrA'ND/OZ) for Multiple — T— S G — diﬂ'md to a}]Ep(ij a t;igger

rigger sources L= ] | (8 Setting % ] within a specified period.
(p 139) Trigger Priority lizf: ] ’r[ExlElnal Triccerl——[oFf
Pre-Trigger Settings SR e TN — External Trigger
oo || e [ e Lo ralog 1 Logc| .
(p. 140) émr Efpa‘m;a ) e Settings (p. 166)
. Mo, | Twe | cho | evel | Slope [ Fiter | Parameters Parameters . . .
Make these settings to record @i lew L1 oot of Evert: 1 Set this to accept triggering
prior to triggering. When Trig- T oh ) Tiring: Stat from a signal input on the Ex-
ger Priority is On, triggering is T of ternal Trigger terminal.
allowed during the Pre-Trig ya
Wait. e . ' .
. Logic Trigger Settings
Analog Trigger Settings —L—— &4 + o (p. 159)
(p. 146) =
Exit I
[The trigger mode determines how triggering events affect recording.
(Recorder Function)

Set trigger criteria for the Recorder Function. Except for the following, settings are the same as for the
Memory Function.

REG R
Trigger Mode 2 [Timer T.iuu]4|off I

| sourstanorony R - e B
| St | 07/02/2007

Trigger Timing Setting —! et 1]

(p. 144)

Channel

’r[Ethal Tieserh—Jor T
2 & Ee e 5 [EB[Logic] Aralogi0 Logic:1
Mo, | Twe | ch | Level | Siope | Fiter | Parameters Parameters
8 Level 1-1 200mv 1 off Event: 1
(0s) Tiring: Start
[iE Level 1-2 s00mv off Event: 1
(0s) Timing: Start

Set analog waveform triggers (p. 146). Set logic waveform triggers (p. 159).




36

2.5 Settings Screen

2.5.4 Sheet Settings Screen

-
To open the Sheet Settings screen
Displayed page contents depend on the
. selected function.
1 Press the SET key. (The Settings screen appears.)
DISP E j SHEET/PAGE
e s‘"’“"“ .—3 Press the SHEET/PAGE keys to select a page.
Analog waveform display settings: [Analog] page
me (72 ( \ N (\ Logic waveform display settings: [Logic] page
X-Y waveform display settings: [XY Comp] page
2 Press the SUB MENU keys ~ Waveform calculation display settings: [Wcal] page
to select the menu item.
\ Y,

Set the display method for the Waveform screen.

Screen Layout Setting

‘ MEM
Sheet 1

(p. 174) <lfon [ i

Reset Graphs

- heet Name
Set the data type and display \S‘—“ et — |Ch

lGrapn |

Displsy Type [aveformn

arrangement for each sheet to

fOR R
ST

(Application

2

be displayed. i
S

» Sheet Name setting - T | s
~ 8

(p- 177)

: :
« Display type (p. _177)_ _ 1
« Waveform scrolling direction 13

(p- 180)

« Split screen and display pat-
tern (p. 178)
(function-dependent)

X-Y composite settings

Wave Calc

e |

26
(p . 187) 27
Print 28
; \—“ 2
Set for composite waveforms. I Resets Al Sheat Settings G|
-
« Composing range

H-Speed
H-Speed
High Res
High Res

— Assigning Channels to
Sheets (p. 174)

Assign which channel is to
be displayed on each sheet,
and waveform display posi-
tion.

[The graphical layout

f input signals can be selected for display and printing.

« Line interpolation

(function-dependent) Resets all sheet settings ‘

[Analog] Page

NU ICh

Reset Graphs

lGraph |
H-Speed
H-Speed
High Res
High Res

Assign analog channels and set graph ar-
rangement for split-screen display (p. 181).

[XY Comp] Page

Assign display color of X-Y waveforms and set
graph arrangement for split-screen display (p. 187).

[Logic] Page

il v Comp |G
Heaht friamal [

Posi2
Posi3
Posid

Assign logic channels and set display height and
positions of waveform display (p. 185).

[Wcal] Page

waveform calculation
graphs for split-screen display.
(Analysis and Communication Supplement )

Arrange results and
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2.5.5 Memory Division Settings Screen

( N
To open the Mem Div Settings screen  (Memory Function and REC&MEM Function only)

1 Press the SET key. (The Settings screen appears.)

I
o (D gy jpom
O

el S N
2 Press the SUB MENU keys
to select the menu item.
\_ J

Partitions internal memory space into multiple blocks.

Recording Length Setting ——== (— : Display Block and Refer-
Set the length (recording dura- | | o @Fed Quer B m%l' ence Block Settings

tion) to record each time a || et = B et Bt - —

block is acquired. — % 3 (p. 112) _

This is linked to the Recording & (MWU%') [anof | [aon | Select blocks for display and
Length setting on the Status ||, . .|| strtsec fr R | e e - reference on the Waveform
Settings screen. (p. 97) e 8 screen.

Mum Calc

Setting of Waveform Dis-
play of Every Block
(p. 111)

Enable (On) to display the
waveform each time a block is

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

e Gl |

Memory Division Number.
and Used Block Settings

(p. 110) acquired.
Select whether to divide mem- |5 |
ory into multiple blocks and ||
specify how many and which
blocks to use for recording. [Fie Farction to roce| = memory to vach black m more than one area to dwide
Memory Division Map
This map shows memory block numbers and the current
position. This display can be switched to a list.
Memory Division List
The trigger time, timebase and value of each data point
can be verified. v
‘ - —
Ovs @i
o | Trigger Time [sowce | Time Data [ use slock | Refeiock |
1 10/03/'05 18:08:16.28 11 Susfcliv. 2,500 [4]
2 10/03/'05 16:05:16.36 11 Susfdiv 2,500 ]
3 10/03/'05 18:02:16.44 1-1 Susfdiv 2,500 [e]
4 10/03/'05 18:08:16.52 1-1 Susfdiv 2,500 [e]
5 10/03/'05 18:02:16.60 1-1 Susfdiv 2,500 [}
6 10/03/'05 18:02:16.67 1-1 Susfdiv 2,500 [}
7 10/03/'05 18:02:16.75 1-1 Susfdiv 2,500 [}
8 10/03/'05 18:02:16.83 1-1 Susfdiv 2,500 o}
9 10/03/'05 18:02:16.89 1-1 Susfciv 2,500 o}
10 10/03/'05 13:02:16.96 1-1 Susfciv 2,500 ]
11 10/03/'05 12:02:17.09 11 Susfciv 2,500 O
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2.5.6 Numerical Calculation (Num Calc) Settings

Screen
s N
To open the Num Calc Settings screen (Memory Function only)
1 Press the SET key. (The Settings screen appears.)
o]
CHIBN W Refer to the Analysis and Communication
cer i O D Supplement for details of the Numerical
—_— calculation.
O AN~
2 Press the SUB MENU keys
to select the menu item.
. J

Set up numerical calculations using acquired waveform data. The calculation results are displayed on the
Waveform screen.
The factory default setting for numerical calculations is [Off] (no calculations).

Calculate execution
Button

Execution is also available

[ mem

from the Waveform screen.

Numerical Calculation [ Mumerical Gale]— 57— Ereruts o— ||“
Method Setting o R ||| —— .
_ sctonses  [fppoe % perand selection ﬁ——Operand Selection
Set the calculation area (range) | || swares i -
", —— Select from preset calcula-
and stop conditions.

Numerical Calculation
Type Setting

Set the

judgment conditions.

| et |

tion types G1 to G16

Calculation Setting

e 1.
RMS Value 1.
P-P Value 1
Maximum 1.
Time to Max 1.
Minimum 1-
Time to Min 1-
1.
1
1.
1.
1
1.

Period
Frequency

Level: 0V
Level OV
10% — 90%
10% + 90%

calculation type and

[Ml12 std Deviation
[Ml13 Area

[M]14 x-v area
[Ml15 Time to Level
[Hl16 Puke width

‘ ave ‘ adis: 1-1

Level: 0V
Level OV

| R

Exit

R
[

Parameter2

Slope: T
Slope: T

Yais: 11
Slope: T
Slope: T

Parameter3

Groups

Fiter: Off First
Filter; Off First.
First
First
Fiter: Off

Filter; Off First.

[uist
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2.5.7 Waveform Calculation (Wave Calc) Settings
Screen

- A
To open the Wave Calc Settings screen (Memory Function only)

1 Press the SET key. (The Settings screen appears.)

o (] . Shg Refer to the Analysis and Communication

er 1 O D Supplement for details of the Waveform
—— calculation.

FILE C] I/\ m

2 Press the SUB MENU keys
to select the menu item.

. _J

Set up waveform calculations using acquired waveform data. The calculation results are displayed on the
Waveform screen.
The factory default setting for waveform calculations is [Off] (no calculations).

. [ MEm .
Waveform Calculation veorn oo [N | | o e—— AN B c.icutate execution
Method Settin g | Status e e { Caleulation: 10,000 div ) 10/03/2005 Button
Set the calculation area (range). |l %=

ZIEE [ scole |45 const

no | |Formuls |
21 = ass(H(,1))

|
|
| Treeer |
|

[ Sheet

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

Applitatinn“

[r—

Waveform Calculation
Type Setting
Make settings related to calcula-

tion equations and waveform 12
display. .
15
16

(s |

| Print H

.|

[Calculations are applied to acquired data, and the results are displayed as a waveform.

[Formula] Page [Scale] Page [Const] Page

(B Formua | 5 Const
Hi1

Auto
L] auto
Auto
Auto
Auto

B scale |i5 const

Lower

27183 Default: logarithm natural

—Ionmonm

2.0678f Default: magnetic fiux quantum
Autg 9.8067 Default: gravity
Auto o
Auto 1]
Select a calculation equation. Up to Select automatic or manually speci- Select constants for calculation
sixteen can be available. fied calculation display area. Also equations.

select the display color for calcula-
tion waveforms.




40

2.5 Settings Screen

2.5.8 Save Settings Screen

To open the Save Settings screen

1 Press the SET key. (The Settings screen appears.)

DISP E j . SHEET/PAGE
e suguENy . 3 Press the SHEET/PAGE keys to select a page.
D,—E —_—— Automatic saving: [Auto Save] page
4\ Wa YA Manual saving: [SAVE Key] page

2 Press the SUB MENU keys

to select the menu item.

[Auto Save] Page

Make these settings to specify automatic saving.

The factory default setting for auto save is [Off].
[l sl |
Auln*Save]

Save in 1 [Pccar #1:y

Save in 2 off ]

—Settings for Saving
Numerical Calculation
Results

(Analysis and Communication
Supplement )

Auto-Save Settings
(p. 276)

Select the action to take when
the save destination or storage
media becomes full during au-

Save Method Normal Save ]
Drectory Creation [on =

tomatic saving, such as wheth- '"":'“:"“"W Make these setting to auto-

er to create new directories. - — e | matically save numerical cal-
. Mum Cale - - .

(Default setting: [Off]) Name I — culation results. Select the

calculation method on the Nu-

- Name Patterm [rioery =
Wave Cale _ . .
N— merical Calculation screen.

Farmat, W
Settings for Saving (Sereen Imege) [ -

Waveform Data (p. 282)

Select the saving format, area
to save and related settings for

Settings for Saving
Screen Images

wian  — (0. 287)

automatic saving. [— Make these setting to auto-
| matically save Waveform
[The Function to save a waveform and a value operation result automatically while measuring. screens.
[SAVE Key] Page

These settings determine the operation of the SAVE key.

=
Manual Save Settings P
(SaVH‘]g by SAVE key) SAVE Key Operation [EERIBERENI <

Save Type Settings

Select what to save with the
SAVE key.
Display contents depend on

Savein [PCcarD #1 ¥

(p. 278) Nams T the selections.
Set the save destination, file = Simeeme IMumbering 3 e pereern _ [Trg(orefo J
name and related settings for »

S [Save Typel T . .
saving with the SAVE key. e L IW“W"’ | Settings for Saving

- =T oy

s e Screen Images (p. 289)

Settings for Saving TageEeds  [wmade <
Waveform Data (p. 285) el | IR Deoreci ch =
Select the saving format, area
to save and related settings
for waveform saving.

Make these settings to save
images of displayed screens.

Settings for Saving
Numerical Calculation
Results

(Analysis and
Communication Supplement)
Select the calculation method
on the Numerical Calculation
screen.

o | Division or ]

Print

Settings for Saving
Settings Data (p. 280) = 1

[The choice save: It chooses the one to save when pushing SAVE key.
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2.5.9 Print Settings Screen

( )

To open the Print Settings screen

1 Press the SET key. (The Settings screen appears.)

DISP E j . SHEET/PAGE

e Sy . .— 3 Press the SHEET/PAGE keys to select a page.

D,—E —_— Printing method and printer settings: [Printer] page
i N~ Printout contents selection: [Print Items] page
2 Press the SUB MENU keys
to select the menu item.

\ J

[Printer] Page

Select the printing method and printer for automatic or manual printing.
The factory default setting for auto print is [Off].

I Elrrinter| FET@ 0 S
[Auto Print Settines] [Printer. : &
. . . ——
AUtO Prlnt Settlngs | Steis | Auto Print |—_ Internal Printer n:rzn/znﬁ
(p. 317) ) Proter Dersty  frama
Make these setting to print au- ([T [ cstonrents o = | e o
tomatically. = Feetl At Pmting.—fes B
. . Print Quiality ]
Numerical calculation results o] .
can also printed automatically. |
-[Manual Print] External Printer
[— Cutput Destination W Crientation W
. . PRINT Key Action [Selection Print B Margins Custom -
Manual Print Settings e ot R e T
(p . 319) Print GUI Area(Screen) [y, - Top WE Battom 1o rm El
Set the printing method (Quick o ”"”(“ (W‘*”?’ﬂ’“’ ot z Printing Golors EC|
. - . 44 Size (Report, B
or Selection Print) and items i =

you want to print when press-
ing the PRINT key.

[The automatic print of the measured data.

[Print Items] Page

Select the items to be printed (printout contents).

PrlnF Item Common AR () ‘|-.
Settings (p 327) [Tomman Settingsl [Numerical Value Print Items] p——
Select the printout type, print |2 ] Z"”‘”“ W= LAY sreenirk - | [|070ar2007
: : : Chanmel e
area and horizontal axis dis- |l ! Trs vk [T
play value. [W———
- [S——
Waveform Prl nti ng m Print Printer Print
H [Aeplicati Grid Type Mol Kl Gauge 4l Pages Er ™
Settmgs (p' 329) [emon ] Channel Markers [T — = |
Select the items to print when |[FeEe]|  Merkerostion frade 7 | p——————
printing waveforms. List & Gauige e T
 Grid Type (p. 329) [Faveie]|| Veeer/owertimts - [of g anslog o
Zero-Pasition Cannment lﬁ Logic -

» Channel Markers (p. 330) R — = e e Lor oe
« List & Gauge (p. 330) :
 Print Upper and Lower Limits b

(p. 331) | Magfcomp [Screen Link - -
* Print Zero-Position Com- -

ments (p. 331) [
¢ Print Counter (p. 332)

[The screen connecting is done: It prints according to the displayed screen-display.

¢ Time-Axis Magnification and
Compression (p. 333)

Internal Printer Settings
(p. 323)

Set the printer’s print density
and quality.

External Printer
Settings (p. 325)

Set the paper orientation and
margins.

Numerical Printing
Settings (p. 334)

Select the thinning method
for numerical data.

Gauge Printing Setting
(p- 336)

(When using an external
printer)

Printing Settings for
Comments, Title and

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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I 2.6 File Screen

e N\
To open the File screen
1 Press the FILE key. (the File screen appears)
DISP E j SHEET/PAGE
= (D sus MENy 2 Press the SHEET/PAGE keys to select a page.
e — Move the cursor to the folder tree or file list.
FILE
(YN
. J

Load or manage the files.

Folder Tree

Shows the folders on the stor-
age media or hard disk.

File List

-1, 8861-50

gle 0%

Operable with a mouse.

| TEST

9 -9 PC CARD #1

w0 TEST Tope FOLDER
@ PC CARD #2 Date 05/05./18 140438
&= HDD s
iz

File Info
Shows information about the

‘II moves to this folder with the “ENTER" key.

selected file in the list.

[®PCCARD #L ¥

TEST.SET
STARTURP.SET

MOMAME, SET
140343_050518_AUTO MEM
140341_050518_ALUTO MEM
140339_050518_AUTO MEM
140338_0S0518_AUTO MEM
140336_050518_AUTO.MEM
140334_050518_AUTO.MEM

Shows a list of storage media,
and the files and folders on
the media.

05/05/18 14104:35
05/05/18 14:04:36
05/05/18 14:04:34
05/05/18 14:04:32
05/05/18 14:04:30
05/05/18 14:04:30
05/05/18 14:04:28
05/05/18 14:04:26
05/05/18 14:04:26

131.14 KB
13114 KB
131.14 KB
131.14 KB
131.14 KB

23777 KB
237.7
29777 KB
131,14 KB

Files and folders are dis-
played.

The icons indicate the type of
file contents.

About File Contents

(p. 267)

X

El

[®29.1 B Free [ Total 30.88 MB (Use 5.75 %) 1 Folder(s) [[() 9 Filers) 1.46 MB [ 0 File(s) [

2

Available file space and total storage
capacity

Number of folders in the File List

Number of files in the File List

Number of files selected in the File List

File Operations

The File Operations page changes each
time you press the F8 key (p. 43).
Press the FUNCTION MODE key to en-
able the [FN] mode and make screen
operations available (p. 44).

Open folder

Operations in the Folder Tree

ENTER or
[> CURSOR key

Operations in the File List

To select a file or folder

(N J CURSOR keys or
SCROLL controls (Jog)

Close folder ESCor

(] CURSOR key

left and right

To scroll the file list items

{1 D CURSOR keys

in the File List

To display the Media List

ESC key
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2.6 File Screen

Function Modes and Settings

The display changes according to the position of the cursor on the File screen.
Pressing the FUNCTION MODE key changes the F1 to F8 functions.

[ When the cursor is in the File List ]

When the cursor is in the Media Tree )
When storage media is displayed Media List

J
S

[SET] Mode

F1 age media or folder Displays storage media in the list.

Closes the subdirectories of the storage
media or folder

F2

F3 Displays all subdirectories.

MONITOR

F4
AUTO

F5
CH.SET

11.1.5 Initializing (Formatting) Storage Me-

F6 dia" (p. 266)

TRIGGER

SEARCH

F8 Exits the File screen.

GUIDE

FUNCTION
MODE

The File Operations page can be changed each [

time you press the F8 key. When files or folders are displayed ]

2
1| Selects or cancels selection
of a file in the list.

"11.7.1 Copying Files & Folders"
(p. 305)

11.7.2 Moving Files & Folders"
. 306)

11.7.3 Deleting Files & Folders"
p. 307)

| The same as pressing the SAVE

key with Selection Save (p. 285). Selects all files in the list.

Cancels selection of all files
n the list.

rs" (p. 307) Reverses the selection.

11.7.5 Creating New Folders" (p.
308)

Exits the File screen.

Page 1/3 Page 2/3 | page 3/3

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.6 File Screen

[FN] Mode

(Common to the Folder Tree and File List)

"11.7.6 Sorting Files" (p. 309)

"11.7.7 Limiting Display of Files" (p. 310)

F3 "11.7.8 Setting the Items to Display" (p. 311)

11.1.4 Using a Network Shared Folder" (p. 264)
Use when saving, loading and operating via




| 2.7 System Screen

Settings Menu List
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2.7 System Screen

Settings Screen Name on This -
Ref. Description
Menu Instrument
= Environment (Env) Settings Screen (p. 45) Use this screen to configure the system environment, Wave-

form screen layout and operating key functions.

Communication (Comm) Settings

Screen (p. 46) Make communication-related settings.
External Terminals (Ext Term) .
. . 49
Ext Ter Settings Screen (p. 49) Set the external control terminals.
Setting Configuration (Setting) (p. 50) Make settings to save or reload an instrument setting config-
Screen ' uration, and to automatically reload settings at power on.
b . . Set the clock, initialize data, run self-checks and scanner
i Initialization (Init) Settings Screen .51 - '
(Init g (p-51) module zero-adjust.
) . o Displays the instrument’s system configuration. No settings
Configuration (Config) List Screen .52 .
9 ( 9) (p-52) are available here.

| 2.7.1 Environment (Env) Settings Screen

To open the Env Settings screen
To open from the Opening Screen

Press the F7 [System] key.

To open from the Waveform or
Settings screens

MEM Time ||2ms/div¢
P N

|'r

| 20us/S Mag [+ 1

+|B0ms Zoom|[ 2

SHEET/PAGE

2 Press the SUB MENU keys

to select the =W menu item.

The System screen appears.
(Also appears by holding the SET key)

4 Usethe CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.

To configure the system environment, Waveform screen layout and operating key functions.

Waveform Screen !

) "[.] [Wavefarm S ]

Display Settings (p. 350)
* Grid Type —
« Comment Display

» Timebase Display

¢ Auto-resume

« Jog/Shuttle Operation

0 Tyee [
Positive: -

Display Comments
Time Value Display
Ext Term Auto-Resume

Jog & Shuttle
Setting

Sheet Scroll Linkage
Zero Position

SHEET | PAGE Key

>

06/26./2007

START Key Activation  |One Push |

+ Sheet Scrolling Linkage Restart v

+ Zero-position display o

+ SHEET/PAGE key [ [Setting Soreen] |
Operation wariable ALto Adjustment IO”—‘

* Restart Permission

Abort Store(STOP Key) ,TWDF‘ush—'

Sound Settings

(p. 359)

« Beep Sound

» Key-push Sound

ystem Environment
§: [Sound] Settings (p. 360)
| B sreen saver

« Backlight Saver

¢ START Key Acceptance
Conditions
« Method for stopping mea-

57 Loystem Environment]

[or g
[ort B

Screen Saver

BacKlight Saver

surement with the STOP 3 [Display Golor]
key h Change Waveform Screen Colors. |
Exit

AL

Language

» Screen Color Settings

 Display Language
Selection

« External keyboard set-

English™ =l
Ls* |

Exacute.

Extemal Keyboard

Setting Screen Setting

[The type of eraticule to appear on the Waveform screen can be selected.

tings

&l
L3

» Variable Auto Correction

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.7 System Screen

2.7.2 Communication (Comm) Settings Screen

To open the Comm Settings screen 2 Pressthe SUB MENU keys
to select the menu item.

DISP C] ‘ SHEET/PAGE
SUB MENU . .
« O P

—_—
FILE D ESC SELECT

Y NN

[ To open from the Opening Screen ]

4 Press the F7 [System] key.

To open from the Waveform or

Settings screens 3 Press the SHEET/PAGE keys to select

The System screen apage.
bl | slime®s v B)20us/S Mg | % 1 appears. LAN settings: [Communication] page
‘I_II_ @ || Shot |[25 = 50ms Zoom[ <2 (Also appears by FTP settings: [File] page
| T holding the SET key) Web Server settings: [Web] page
1 Usethe CURSOR keys to move the cursor to the E-Mail settings: [Mail] page
Function menu, and press the F7 [System] key. Communication command settings:

[Command] page

Refer to the Analysis and Communication Supplement for details
of the settings.

[Communication] Page

Configures the interface for communication with this instrument from a PC.
("Chapter 4 Communications Settings" in the Analysis and Communication Supplement )

mmmmm

Basic Settings R

¢ Host name

06/26/2007

* Authorization User Name il Password —
. « et Term o
* Authorization Password “["‘E"“EJ : fran I
-Sethng [Buit-In LAN]-— — — — — —
DHCP luff—-

IP Address W
Subnet Mask [55.255.255.0
Use Gateway fof
1P Adcress W
DhS1 e =
1P adcess fooo
DNS2 OfF B
1P Adcress | I —
WINSL !
1P Adcress | I —
WINS2 I
IP Address |

,—‘l P Applies changed settings.
Exit | Apply... ‘,!v ”’79“ pp g g

[Enter a host name for the instrument = & |

Interface Settings

* LAN

« DHCP Setting

 IP Address

* Subnet Mask

« Gateway

* DNS and WINS Settings
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2.7 System Screen

mm [File] Page

The FTP settings enable access to files on the instrument from a PC.
("Chapter 4 Communications Settings" in the Analysis and Communication Supplement )

= G T e
FTP Settings |;_y:-2;_- [From PC usingFTPl-—————————————————
. ] | [FTP Serverl——— [
Perform these settings to ac- pecss Restictors g T
cess files on the instrument Time Giference m el
from a PC using FTP. e G E=— 9
| aer. | %
~t
o
N
®)
©
0}
-
2
=
«
~
@
<
[FTP @ile transter protocol} server %]
Q
=
o
n
o
[Web] Page @
0}
. . S
The Web Server settings enable control the instrument from a browser on a PC. o
("Chapter 4 Communications Settings" in the Analysis and Communication Supplement ) o
S
5 Commriion | e ST [ v |ow commers , o
. [web Server] v.'- E"
Web Server setting - [ 06/30/2007 %]
Set authorization.
‘
[Mail] Page

When a particular event occurs while measuring, the instrument can send e-mail notifications over a net-
work SMTP mail server to remote computers or portable telephones that support e-mail.
("Chapter 4 Communications Settings" in the Analysis and Communication Supplement )

[Serd Maill [T -

System |

06,/30,/2007

[V]send Ta 1
[Jeend Toz:

. . . [Jeend Ta3:

Mail Sending Settings —

Sender Address |

sender Name |

Tnit
||| T
Config Advanced. . Test Mail...

T

. . . Start Trigger Start Backup Total : o Fallure : a
Sending condition settings [7] 5ton Store []Error Ocewr pone: [ 0 Ready: [T 0

Judge NG Send

\ gy
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2.7 System Screen

Comm

[Command] Page

These settings enable communication with the instrument using command codes.

Refer to the Operating Manual on the supplied CD for operating procedures.
("Chapter 4 Communications Settings" in the Analysis and Communication Supplement )

Communication
Command Settings

LAN Settings

ey
B sormceien [ 7 | ven | v I |

Syt
v

GP-IB Settings

[Command Pmnessing]iLAN |
ot e
Comm [CR+LF ||
Header off g
[LaN]
—
Error Response off 3
Command Fart 580 g
[GP-1B]
Thit
Mode Adcressable -
s F—8

J

Exit

A -

06./30/2007
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2.7 System Screen

2.7.3 External Terminals (Ext Term) Settings Screen

e ~\
To open the Ext Term Settings screen
| To open from the Opening Screen |
DISP D . SHEET/PAGE
4 Press the F7 [System] key. ne (J h -~
To open from the Waveform or 2 Pressthe SUB MENU keys )
Settings screens to select the menu item.
MEM Time |[2ms/dive | 20us/S | Mz |* 1 The System screen appears.
‘L____"_ || Shot |28 </50ms zoom|[ <2 (Also appears by holding the SET key)
L
Use the CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.
\ J

External control terminals LSTW TBdormal Gontrol Termirall
Settings (p 375) % [nput Terminall

Set the external control terminals.

TART/EXT INL [eTeRT

STOP/EXT. N2 ISTOD%
PRINT /EXT IN3 IPRINT%
EXT.TRIG ﬁ
EXT.SMPL ﬁ

3 [Qutput Terminall

Input terminals
Output terminals

GO/EXT.OUTL [ cac

NG/EXT.OUT2 [om cac

TRIG.OUT/CAL Trig Out ]

21 [SYNG]

SYNC.OUT o ]

SYMC Start...

i

o

10/08/2005

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd
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2.7 System Screen

2.7.4 Setting Configuration (Setting) Screen

( )

To open the Setting screen

| To open from the Opening Screen |

DISP C] . SHEET/PAGE

S AN
2 Press the SUB MENU keys

to select the menu item.

MEM Time |[2ms/dive | 20us/S | Mae ||% 1 The System screen appears.
‘|_||_ @ || Shot [[26 - B0ms zooml| 2 (Also appears by holding the SET key)

|'r

4 Press the F7 [System] key.

To open from the Waveform or
Settings screens

m

4 Usethe CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.

Instrument setting states can be internally saved (as “Settings Data”). Saved setting states can then be
selected and reloaded.

Saving and Reloading
Setting States (p. 280)

ines]
sk

e .
Comment Load - ~

Clear ALL

;

06/26/2007

Restore

. Auto Setup! —'o—-
Auto Setup of Settings ——% Mmm] . ﬂ
Data (p. 294) -

A setting state can be automat-
ically loaded when turning pow-
eron.

[Setting list
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2.7 System Screen

2.7.5 Initialization (Init) Settings Screen

To open the Init Settings screen

| To open from the Opening Screen |

DISP C] . SHEET/PAGE
SUB MENU
= O
SELECT

S NN

2 Press the SUB MENU keys
to select the menu item.

The System screen appears.
(Also appears by holding the SET key)

4 Press the F7 [System] key.

To open from the Waveform or
Settings screens

MEM Time  ||2me/divk - 20u=/5 Mag (| %1
‘L_JL ® || Shot |[25 - B0ms Zoom|| 2

[T

1 Use the CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.

Set the clock, initialize data, run self-checks and set scanner module zero-adjust.

S1UB1U0D UBaIIS pue sAa)y Bunelado g 1erdeyd

Time Setting (p 364) 777777 775 [Time Setting] ] % [Self-Test] Self-Test (p 367)
oct [/ 2005 [ 15117 azjmus[ B 8 ROM/RAM Check « ROM/RAM Check
o [T Check at the time of Pawer on. . Dlsplay Check
\M |(GMT+DQ‘DD) (Cisaka, Sappora, Tokyo 1 Display Check * Key CheCk
— * Printer Check
i * LAN Check

* Media Check

\
\
‘ & Printer check
\
\

[initialization]

e e . ' ' @ Lan check

Initialization — | Initisize Waveform Data.. |
PRI ‘w (33 Mecia Check

. |n|t|a||z|ng Waveform Initialize Settings...

Data (p. 365) e p——
+ Initializing Settings Plgpsten et

(p 366) D?gstgm Settpgsz)
* Initializing All I

| Ttk 1 1R acyst Scanres Unt Scanner Module Zero-
k] e | Adjustment (p. 373)

o

Execute zero-adjustment
when the 8958 16-Ch Scan-
ner Unit is installed.
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2.7 System Screen

2.7.6 Configuration List (Config) Screen

-
To open the Configuration List screen
| To open from the Opening Screen |
DISP D . SHEET/PAGE
: ser D SUB MENU
1 Press the F7 [System] key. me () (\ -~
To open from the Waveform or 2 Press the SUB MENU keys ,
Settings screens to select the menu item.
e The System screen appears.
‘LJ_ Eil st 5 95me 7> (Also appears by holding the SET key)
L
1 Use the CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.
(.

Displays the instrument’s system configuration. Settings cannot be changed here.
Display contents are the same as the System Configuration List displayed on the Opening screen.

System | HIOKI 886150 MEMORY HiICORDER  Copyright € 2007 HIOKI E.E. CORPCRATION, All rights reserved,

System Configuration

P |65 e oniraciond (0. 374)
| B GW BFi5a [Kemel v VE00 05/26/2007] P 374
Storane X ermel Viersion .
Max Urit 8 App Version v3.00 [
Logic 454 FPGA Version v3.00
Printer a4 8995 Wain Board Rev. 00

Storage Device HCD 9718-50 Storage Board Rev. 01

Backup Mohe Memnary Board Rev. 00

 [Module(Unit) List]

Mo, Murm Marne Reso Sampling Wersion
@1 BI5S H-Speed 12-hit 20MS/s (50ns) Woltage Measurement
@z 8957 HghRes 16-hit 2MS/5 (S00ms) voltage Measuremert
Mz B935S Analog 12-hit 1MS/s (1us) voltage Measurement . .
@+ 8958 DORMS  1zbit w5 (1) RIS Voltage Measurement Module (U ni t) List
gﬁ BI5S H-Speed 12-hit 20MS/s (50ns) voltage Measurement
¥6 . :
27 Shows information about
fla 8939 Strain 12-hit M55 (1us) Strain Measurement . .
installed input modules.

[Hardware option list
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3.1 Measurement Workflow

I 3.1 Measurement Workflow

| 3.1.1 Analog Waveform Recording

Refer to "Appendix 2.1 List of Default Settings" (p. A9) for default settings.

The default setting for Auto Save and Auto Print is Off (disabled).

Set the items indicated by white text within the boxes as needed. To simultaneously record logic waveforms,
also read "3.1.2 Logic Waveform Recording” (p. 57).

Procedure (asterisks (*) indicate settings
that can be changed while measuring) Overview and references

Installation & Connection Install the input modules and cables required
* for measurement.
See "Chapter 3 Measurement Preparations" in the Quick
Power On Start Manual
"Chapter 2 Connections" in the Input Module Guide
Zero-Adjustment is required if the 8958 16-Ch Scanner Unit is
installed (p. 373).

See "2.2.7 Connecting to the Model 8958 16-Ch Scanner
Unit" in the Input Module Guide

@)
>
Q
o
—
®
=
w
@)
=]
®
=
Q
=
o
=)
@)
<
®
=
=
0]
=

Function Selection Select the appropriate function.

Instantaneous Long-Term Recording See "Choosing the Appropriate Function” (p. 82)

Waveform Recording « [MEM] Memory Function
Records relatively fast signals from ps to minutes

Memory [MEM] Recorder . Recorder Function

(Sampling point (Envelope recording) Record relatively slow signals at low speeds from ms to

recording) hours
. REC&MEM Function
Recording Instantaneous By enabling a trigger with the Memory function, transient

phenomena can be recorded during monitoring and long-
term recording with the Recorder function.

. Real-Time Saving Function
Long-term measurement data can be saved to storage
media in real time (p. 235).

. FFT Function
Using frequency analysis, spectral analysis and transfer
functions can be performed. Analysis is applied to data
measured with the Memory function.
(Refer to the Analysis and Communication Supplement for
details of the FFT function)

Waveforms During
Long-Term Recording

RECSMEM




54

3.1 Measurement Workflow

Measurement

Configuration Settings*

[mEm] (p- 86) 1

Select Channels to Use

\d

Timebase Setting (p. 90)

\

Recording Length Setting (p. 97)

l

Input Channel Settings*

Select Modules (Units) and Channels

A4

Measurement Range Setting (vertical axis)

\d

Specific Input Module Settings

\d

Execute Zero-Adjustment

A4

Scaling (p. 123)
Waveform Color and Zero Position (p. 170)
Vertical Axis Magnification/Compression
(p. 212)

Trigger Settings*

Trigger Mode Setting (p. 138)

A4

Trigger Criteria Settings (p. 139)

\/

[WEMm ]

Pre-Trigger Settings Trigger Timing Set-
(p. 140) tings(p. 144)

\d A4

Specific Trigger Settings (p. 135)

\/

Make settings on the Status Settings screen.
(p-79)

See
« Memory capacity and recording time (p. A35)
« To measure with two sampling rates (p. 94)

¢ To use the Model 8958 16-Ch Scanner Unit together with
other input modules (p. 96)

« If the input signal range is unknown (Auto setting) (p. 74)
(Memory function only)

Practical Applications

(Memory Function)

« To view waveforms while recording (Roll Mode) (p. 102)
« To view waveforms overlaid (p. 104)

« To average data (Averaging)(p. 106)

Set on the Channel Settings screen (p. 115).

Set each channel.
See

 Input channel settings (depending on input modules):
"Chapter 3 Input Channel Settings" in the Input Module
Guide

¢ To adjust input module zero position (Zero Adjust):
"3.11.17 Executing Zero Adjustment” in the Input Module
Guide

« To adjust input signal offset, such as for certain sensors
(Offset Cancel): "3.11.18 Executing Offset Cancellation" in
the Input Module Guide

« To display measurement values converted to physical units
(Scaling Function) (p. 123)

« To optionally set the displayed waveform height on the ver-
tical axis (Variable Function) (p. 215)

Set on the Trigger Settings screen (p. 135).

(Make these settings to record a specific waveform,
such as an anomaly: enable triggering)

See

« To see the waveform prior to trigger occurrence (Pre-Trig-
ger) (p. 140)

« To enable triggering based on an analog input signal
(p. 146)

« To enable triggering based on a logic input signal
(p. 159)

« To enable triggering based on external control terminal sig-
nal input (p. 166)

« To enable triggering at a specified time (Timer) (p. 162)

« To trigger manually (Manual Trigger) (p. 165)
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3.1 Measurement Workflow

Display Sheet Settings* Set on the Sheet Settings screen (p. 174).
_ (Make these settings to change the Waveform
Screen Layout Settings (p. 177) screen layout)

* See

) ) « To optionally assign measurement data to Sheets
Split-Screen Number and Pattern Settings ® 1'35) y g

(p. 178) + To change Sheet names (p. 177)

* ¢ For X-Y composite measurements (p. 187)

Displayed Channel Settings (p. 181)

\4

Save Settings Set on the Save Settings screen (p. 261).
(Make these settings to save data)

(Make these settings when you want to print data.)

O

>

)

=t

: o

Auto or Manual Save Settings To save automatically while measuring, be sure to make w
* these settings before starting. e}

See S

Save Contents Setting - About saving methods (p. 267) o

¥ S

=

; ; : : o

Print Settings Set on the Print Settings screen (p. 313). S
<

@

=

Auto or Manual Print Settings To print automatically while measuring, be sure to make

* these settings before starting.
See
Print Content Settings Using an external printer (p. 315)

Start Measurement Press the START key (p. 76).

<-|<-

Data Acquisition

Save & Print (when Auto enabled)

End of Measurement Press the STOP key to stop (p. 76).

If [Single] trigger mode is selected, recording stops
automatically after acquiring the specified data length.
Press twice to stop immediately.

Data Analysis Analysis on the waveform screen (p. 191).

| I<.

See
Waveform Scrolling (p. 192) (Memory Function)
Cursor Measurements (p. 202) ¢ To calculate numerical values (Analysis and Communica-
Magnification/Compression and Zoom tion Supplement )
(p. 211) ¢ To calculate waveform data (Analysis and Communication

Supplement)

« For X-Y composite (p. 187)
« To search waveform data (p. 222)

¢ To perform FFT calculation (Analysis and Communication
Supplement)
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3.1 Measurement Workflow

Press the SAVE key to save (Manual save).

Optionally Save and Print

Press the PRINT key to print (Manual print).

\4

Remove the cables from the measurement
Power Off

object, and turn the power off.

Waveform data is erased when power is turned off. However, measurement
settings are retained.

The optional Model 9719-50 Memory Backup Unit is required to retain wave-
form data with power off.
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3.1 Measurement Workflow

| 3.1.2 Logic Waveform Recording

To simultaneously record logic waveforms, see also "3.1.1 Analog Waveform Recording" (p. 53).

Procedure (asterisks (*) indicate settings that
can be changed while measuring)

Overview and references

Installation & Connection Connect the logic probes.
* See "2.6 Connecting Logic Probes" in the Input Module Guide

Power On

4

Measurement Set on the Status Settings screen.

Configuration Settings*

Timebase Setting (p. 90)

A4

Recording Length Setting (p. 97)

v

Set Channels to Use (p. 86) Enable (turn on) the channels to use (With Memory function).

A 4

Input Channel Set on the [Logic] page of the Channel Settings
Settings* screen.

M3INIBAQ uoneladO ¢ Joideyd

Set Waveform Display On/Off (p. 184) Set waveform display for each channel probe on or off.
* (Default setting: Off)

Set Waveform Display Color (p. 184) | Set as occasion demands.

A\ 4

Trigger Settings* Set on the [Logic] page of the Trigger Settings
screen (p. 135).

Trigger Mode Setting (p. 138)

* (Make these settings to record a specific waveform, such as an anom-
Trigger Criteria Settings (p. 139) aly: enable triggering)

A4

Logic Trigger Settings (p. 159)

A 4

DIEPIEVASUECRSCIINIE  Set on the [Logic] page of the Sheet Settings screen.

Set Display or Non-Display (p. 184) Enable (set On) the channels to be displayed.
* (Default setting: On)

Set Display Positions (p. 185) | Set for each channel as occasion demands.
* (Default settings: Position 1, 2, ... beginning with Lch A)

‘ Set Display Height (vertically) (p. 186) | (Sgtfas lf[’CC?:iO” Iglemanlt)js.
* efault setting: Normal

From here, proceed the same as for analog channels. Refer to "Save Settings" (p. 55).
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3.2 Before Operating

I 3.2 Before Operating

| 3.2.1 Preliminary Settings and Verification

Setting the Clock

Verify that the instrument’s clock is set correctly, as it is required when applying
timer triggers (p. 162) and when you need to know when a trigger was applied
(p. 352).

Set the clock if the time is incorrect.

See "13.3.1 Setting the Date and Time" (p. 364)

Factory Shipping and Default Settings
When resetting measurement data and settings, you can select which items are
to be reinitialized.

See "13.3.2 Initializing Waveform Data" (p. 365)
"13.3.3 Initializing System Settings (System Reset)" (p. 366)
"Appendix 2.1 List of Default Settings" (p. A9)

3.2.2 Using a Mouse

NOTE

You can connect a commonly available mouse to the instrument to perform the
same operations as the keys.

Mouse operating procedures:
See "3.3.4 Mouse Operations" (p. 69)

Use the mouse only on an insulated surface. When used on a metal surface in
some measurement environments, a commonly available mouse can emit elec-
trical noise that can interfere with instrument operation.

Connection
Right Side Connect a mouse to either connector.
r/\
[ ° -
B ol )

g

EKP Connect a USB mouse.

A mouse pointer (/@) appears
ol |- USB Port on the screen when a mouse is
connected.
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3.2 Before Operating

3.2.3 Using a Keyboard

You can connect a commonly available keyboard to the instrument to enter char-
acters directly.

Entry methods:
See "Using a Keyboard" (p. 64)

When used on a metal surface in some measurement environments, a com-
monly available keyboard can emit electrical noise that can interfere with instru-
ment operation.

NOTE

— Connection

Right Side Connect a keyboard to either connector.

g

E‘P Connect a USB keyboard.

CH \G\ | —

M3INIBAQ uoneladO ¢ Joideyd

USB Port
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3.2.4 If the Model 9719-50 Memory Backup Unit is
Installed

NOTE

Measured waveforms can be backed up.

The quantity of backup memory affects how long data can be retained (backup
time).

FFT spectra cannot be backed up.

Typical Backup Times
(Beginning at least two hours after power-on)

Backup Time (@25°C)
Memory Capacity
8860-50 8861-50
With Model 9715-53 Memory Board At least At least
(Model 8860-50: 1 board, Model 8861-50: 2 boards) | 10 hours 5 hours

Smaller memory capacity permits longer backup time.

Charging State

An indicator shows the charging state at the lower right of the screen.

Display Charging State
4] Rapid charging
[ Rapid charging finished

Backup waveform data is cleared in the following cases:
* When an input module is replaced
« After power-on, if power is cut before the Opening screen appears

» Waveform data may not be backed up if the instrument is turned off during
internal processing (such as waveform compression).

» The NiMH battery on the backup unit has a self-discharge characteristic. If the
instrument is not used for a long time, turn the power on to charge the battery
at least once every two months.

» Charge at an ambient temperature between 10 and 40°C. Charging outside of
this range may result in insufficient charging, and battery capacity may be
reduced or battery life shortened prematurely.

» The NiMH battery gradually degrades over repeated charge/discharge cycles,
which results in the back-up time becoming shorter. When the back-up time
becomes very short, the battery should be replaced. In this case, contact your
Hioki agent to arrange for replacement.
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3.2.5 Ifthe Model 9684 DC Power Unit is Installed

/\WARNING

/N\CAUTION

The Model 9684 enables the instrument to be operated from a DC power source
such as a battery.

When both AC power and the Model 9684 DC Power Unit are connected to the
instrument, the AC power source has priority. However, when the instrument is
operating from AC power and the power switch of the Model 9684 is on, the
9684 is in standby state, and some power is still consumed from the DC source.
We therefore recommend turning the Model 9684 off when it is not being used.

The input voltage range of Model 9684 is 10 V DC to 16 V DC. (Voltage fluc-
tuations of £10% from the supply voltage are taken into account.)

- Before connecting to a battery, confirm that the power switch on the
Power Unit is turned off. Connecting to a battery while the Power Unit is
turned on may produce sparks and could damage the instrument.

* Make sure that the Power Unit's ventilation holes are not obstructed.
Otherwise, the instrument could be damaged or a fire could result.

Whenever making DC power connections to the Power Unit, observe polarity
carefully, and make connections securely. Reversed-polarity connections may
damage the Power Unit.

9684 DC Power Unit Specifications

See 15.1 General Specifications (8) Power Supply Options "9684 DC Power Unit (spec-
ify option when ordering)" (p. 399)

M3INIBAQ uoneladO ¢ Joideyd
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NOTE

_. Connection Procedure
10.16 mm

I

8.7 mm

R

Rear

M4

o]

Positive terminal
on the 9684

Required items:

Positive terminal on the 9684

4 Power Switch

OFF

o

Rear view

Cable to connect the DC source to the

Model 9684 DC Power Unit

Recommended cable rating:
at least 25 A current capacity
Cable terminations:compatible with the terminal block

shown at the left

Verify that the power switch on the

Power Unit is turned off.

2 Connect the positive lead of the con-
nection cable to the positive terminal
on the Power Unit, and the negative
lead to the negative terminal.

3 Connect the positive lead of the con-
nection cable to the positive terminal
of the DC source, and the negative
lead to the negative terminal.

4 Turn the power switch on.

} ON
¥ OFF

Negative terminal of DC source

N
/-
\% \ ,————— Positive terminal of DC source
2 o 1 /4
E\D\ / B 3

» The Power Unit has no external battery charging function.
* When using batteries, be careful to avoid overdischarging.
» The Power Unit shuts off output if it detects overcurrent or overvoltage.
If this occurs, turn the switch on the Power Unit off for about one minute, and
then back on.

Battery Operating Time

(Nominal values at normal room temperature)
Battery used: 12 V, 38 Ah, fully charged

8860-50

8861-50

Model 8936 Model 8956
full installation | full installation

Model 8936 Model 8956
full installation | full installation

state, etc.)

Printer not printing
(awaiting  trigger

50 min

Approx. 5 h, Approx. 5 h,

30 min

Approx. 3 h, Approx. 3 h,

50 min

30 min

Printer printing

(Recorder Function,
500 ms/div, all black)

50 min

Approx. 3 h, Approx. 3 h,

40 min

Approx. 2 h, Approx. 2 h,

40 min

30 min

The above times are affected by battery age and state of charge, ambient tem-
perature and other factors.
Even when operating from AC power, some power is consumed from the DC
source if the DC Power Unit is in the standby state (the power switch is on). In
this state, battery operating time is about 320 hours.
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| 3.3 Common Operations

| 3.3.1 Select a Function

The function can be selected on the Waveform or Settings screen.

-| Move the cursor to the } 1

=T =d Function menu. -
/ EEI/ FII.E D C5°> 8‘5‘...

CUHSOR
oz

HELP/CONY . ENTER

07/02/2007

Select the appropri- || Z®
ate function.

F4
auTo

You can also press the
SELECT key and select

micgen the function from the pull-

down menu. (p. 64)

F5
CHSET

F7
SEARCH

F8
10,00ms 20.00ms 50.00ms 40.00ms QUIDE

(7811 07/02/'07 0423080 | [ IRt [ N

| 3.3.2 To Change a Setting

A displayed setting can be changed by operating keys, mouse or keyboard.

Using the Operating Keys

Use the CURSOR keys to move the cursor to the setting item, and select your
choice from the F keys or pull-down menu.
Most of the procedures in this manual describe selection using the F keys.

Moving to a setting item

[ & Use Ch
I 11 Wility  ——————e
] Roll M
sampling Clack @mT: ExT O . O
A Overlay CURSOR
(Sampling Speed) S0ns/S K] ey oo+
HELPICONY gy ENTER

shot (@) Fixed Lser O . O

Fixed Shat |25 = e Averag

| (MAX Shat) 500,000 div

Selecting with the F keys

Setting choices appear at the right side of the
screen (GUI area).

L F

] Cursor

Select by pressing the corresponding F key
(F1 to F8).

Additional choices are indicated by [Page */*]
appearing at F8.
Press the F8 key to display the additional se-
lections.

F Keys

. Setting
Choices g

M3INIBAQ uoneladO ¢ Joideyd
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Selecting from a pull-down menu

Timebasel] Q— Move the cursor to the setting item,
Sampling Clock @mr - Oext SUB MENU O D and set as fO"OWS
Timebase SUUSMV*—'
(Sampling Speed) ?gffs?gw 3 SELECT SEL ECT key OpenS the pU||-dOWn
- 2005 dliv O ./ menu.
100/ di .
Feel ot oo CURSOR keys Select the desired set-
(MaX Shot) e i hoi
) e + ing choice.
(Recording time) S i
_— 58m:;§:¥ —_— ENTER key  Accepts the new setting.
r[Timebase2 S0ms/ div
: 10ms/dv (The SELECT key also
Sampling Speed éggmgg:: ‘
Ls/div T Pull-Down Menu accepts the setting)
25 dliv

See "3.3.4 Mouse Operations" (p. 69)
When V¥ appears to the right of the setting item

1 Click the mouse on the item to be set.
A pull-down menu appears.

2 Click your setting choice in the pull-down menu.
You can also click the setting choices at F1 to F8.

When ¥ does not appear to the right of the setting item (for text and
numeric entries)

1 Double click on the item to be set.
The virtual keyboard appears. (p. 65)

2 Click the letters or numbers you want to enter on the virtual keyboard.
You can also click the setting choices at F1 to F8.

Using a Keyboard

See "Appendix 2.8 Keyboard Assignment Table" (p. A44)
When V¥ appears to the right of the setting item

1 Use the cursor keys (T, | , < and —) on the keyboard to select the item to be
set, and press the Space key.
A pull-down menu appears.

2 Select your choice with the cursor keys (T and \), and press Enter to accept the
selection.
The same F1 to F8 setting choices are available with the F keys on the key-
board.

When V¥ does not appear to the right of the setting item (for text and
numeric entries)

1 Use the cursor keys (T, |, « and —) on the keyboard to select the item to be
set, and press the Space key.
The virtual keyboard appears. (p. 65)
(When F2 [Direct] is displayed in the setting choices, pressing F2 on the key-
board enables direct entry using the keyboard)

2 Direct entry from the keyboard corresponds to the virtual keyboard.
After entering, press the Enter key to accept the entry.
(When using the buttons on the virtual keyboard, press the Space key)
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| 3.3.3 Entering Text and Numbers

Move the cursor to the setting item for which to enter text or numbers, and press
the F keys to select your setting choice.

Entering Numbers

1 Use the CURSOR keys to move the cursor to the setting item.

(When using a mouse, double click on a setting item to display the virtual key-
pad.)

2 Select an input method from the F key choices.

El ™ Increment numerical value.*

O

>

)

©

=

©

0 Increment numerical value by one. Set the numetri- w

) cal value directly. O

l Decrement numerical value by one. 'g

o

i * =

s Decrement numerical value. 3

=

(Depending on the set- Kevpad The virtual keypad is displayed for entry. Settings can be O
ting item, some choices yp made with either operating keys or a mouse. é
H -

are not displayed) The virtual pushwheel switches are displayed for numeric <
Pushwheel g

entry. Numbers are set one digit at a time.

Pushiwhes!

* The increment and decrement step size depends on the particular setting item.

Entry by [TT1, [{L], [T] and [{]

Set the desired numerical value by pressing the corresponding F keys.

Entry by [Keypad]

Enter a numerical value using the virtual keypad.
Use the CURSOR keys to move to each character, and set using
the F keys or virtual keypad buttons.

Input Position ~ Operating Buttons

Acceptable
Entry Range — s
Entry Field @ I—Deletes one character
[z leflofl<]lu] E@—Deletes all characters
Ten-Keys ED E——Move input position
M- e E'K@—Cancels entry
I—Accepts entry
1 Select numbers ......... CURSOR keys
2 AcCept....coiviieiannn F1 [Set] or SELECT key

The accepted number is displayed in the entry field.

When the entry is complete
3 Accepttheentry........ F6 [OK] or ENTER key
Cancel the entry ........ F7 [Cancel] or ESC key

(Move the cursor to the [OK] or [Cancel] button, and press the
SELECT key)
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Entry by [Pushwheel] (To Set Each Digit)

Enter a numerical value using the virtual pushwheel switches.
Press the ([ CURSOR keys to move among digits, and press
the N U CURSOR keys to set the numerical value.

Opelrating Buttons

o ey mryryry e = Accepts Entry
Digits || #/1 -0|o/ojoE+|0 0
2l B3 EREREREY ERENEY | (R Cancels Entry

1 Move to a digit to be entered ..... (] DCURSOR keys
2 Selectanumber......cccoecveeenn... N CURSOR or F1/F2 keys

After entering all numbers

3 Acceptthe entry.........cccoun.. F3 [OK] or ENTER key
Cancel the entry.............eeeuee F4 [Cancel] or ESC key

Entering Text and Comments

NOTE

1
2

Use the CURSOR keys to move the cursor to the setting item.

Select an input method from the F key choices.

(When using a mouse, double click on a setting item to display the virtual key-
board for character entry)

The virtual keyboard is displayed for text entry.
Edit Settings can be made with either operating keys or a
mouse. (p. 67)

You can enter text directly by connecting a keyboard.

Direct
(p. 68)
Clear Deletes entries.
Undo Undoes the last operation.

When entering a file name (for files to be loaded on a PC)

Windows 2000 and XP cannot handle file names containing the following char-
acters, so they should not be used:

e ASCIL+ =[ J\N /| @+ *2" <>, |

* Blank

Do not use .(period) for a file name because the characters after the period are
identified as the extension.

When entering units and symbols

In some cases, characters entered on the instrument differ from those saved or
printed:
* Printing ("12.7 Print Examples" (p. 339))
2 52,3853 ">n
» Saving (when saving numerical calculation results or in text format)
("11.6.1 Example of Saving Data" (p. 298))
25n2,3 573" 5 p1—~u, Q- ~0,e>~€, °>~C,
+ — ~+, ue (display only) — uE, °C (display only) — C




67

3.3 Common Operations

Using [Edit] for Entry

See "Comment Entry Example” (p. 120) /H
Enter text using the virtual keyboard for character entry. -
You can switch between character sets by switching the entry

mode.

To enter using a mouse, click a character to select it, or click an
operating button. You can select a character position by clicking the

entry field.

Use the CURSOR keys to move to each character, and set using the F keys or
virtual keyboard buttons.

Input Entry Field Indicates the maximum number of characters allowed.
Posmon |
| I
)_I F8 [Character Set] key.
Ll elble e L]

— (the SUB MENU key can
Lefofelale{elafnfifi felt]m] o
oo oo ol Jo oo O T o IR e ]| 2150 e used for swiching)
A | B C|DJE F]G|H I ] K LM Home End TeXt . |
Mlofrlalr | s ]ulv]wllx|v]z <] Jls<]>> List/History

[ L LI L e foml] Symbols —4

; Operating Buttons

Deletes the previous W J_ Deletes the selected character

character—|—:“: (underlined)

Inserts a spaceé — c..ce || cer —— Deletes all entered characters
Moves to the first character — ... || g9 =— Moves to the last character
Moves the entry position to —EHE-— Moves to the first or last character

each character
J_ M— Cancels your entry

Accepts your entry

Move between buttons with the CURSOR keys,
and press the SELECT key.

Entry Mode (p. 68)
Switched by the

M3INIBAQ uoneladO ¢ Joideyd

1 Move to a character to be entered ...... CURSOR keys

N o1=Y o] R F1 [Set] or SELECT key
The accepted characters are displayed in the entry field.

In case of an entry mistake

Delete the previous character ........ F2 [BS](Backspace)
Delete all.......ccvvvveeereeeieeeiisiiinns F3 [Clear]
Move entry position ................uu..es F4 [«], F5 [—]

When the entry is complete
3 Acceptthe entry.........cccccenee. F6 [OK] or ENTER key
Cancel the entry.....cccccccveeveeennn. F7 [Cancel] or ESC key

(Move the cursor to the [OK] or [Cancel] button, and
press the SELECT key)

The virtual keyboard disappears.
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Virtual Keyboard Entry Modes

Parts of the display differ according to entry position.

[Text] [Symbols]
lolalajof-Molelofolof [ L1 L] RSN 0 N [
Lelolcfalef{efafnfiliffefi|n] [ | INAEE BOADN DEERE
Lo dofofale e fefulvfwilefv]e] | | e

alslc|o|E[]F Hlr |3 f|{k|fL]|m » 2|3 fn]e] ) B+
Nfjo|rPla|r[{s]|T|u]v|wl|x|[¥]z

VO Y R R O O e ANEER EEEER EEEEn

t 4
[List/History]

Previously entered comments and lists of measurement units are displayed.
The display depends on the current entry position. New entries appear in empty rows as they are
added to the history, and when all rows are full, the oldest entry is overwritten.

‘ woltage ‘ | temperature | ‘ | ‘ valtagefCurrent ‘ ‘ Temperature | | ‘
‘ current. ‘ | powEr | ‘ | ‘ Power ‘ ‘ Frequency | | ‘
‘ arceleration ‘ | hurmidity | ‘ | Prassuire ‘ ‘ Acceleration | |

revaolution power supply Flowe Welocity

frequency contral signal Areafvolume Length
‘ flow ‘ | equipment | ‘ | ‘ Density ‘ ‘ Wyeight: | | ‘

(Example 1: Analog Comment Entry) (Example 2: Scaling Unit Entry)
* F1[SET]
| test | ‘ voltage | | ‘ I_
| analyze | ‘ current | | ‘ | winltags/Currant my m CURSOR
| e | ‘ Lo | | ‘ Power r\; Frequency (SeleCt Umts)
| e | ‘ | | ‘ Pressure ZA coeleration
| observe | ‘ | | ‘ | Flow: IkA Welocity | ENTER
| contral | ‘ | | ‘ | Areafvolume | | Length | (Apply)
(Example 3: Sheet Name Entry) Select the desired units from ESC
the pull-down menu. (Cancel)

Direct Entry

You can make entries using a keyboard.

Press the F2 [Direct] key or the F2 key on a connected keyboard to
make entries from the keyboard.

After entering, press the Enter key on the keyboard to accept.

NOTE Pressing F2 [Direct] when no keyboard is connected has no effect, and text can-
not be entered. In this case, press the ESC key to revert to the previous state.
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| 3.3.4 Mouse Operations

Operations on the Waveform Screen

' ~ 'S 2}

Switching Functions and Screens Changing Settings

Select the appropriate function.

[CvEm ][ Time |[Emerdi 7 2musss [Ma 5T = zmesd
Bl e | Shot ‘13353%‘1\1 50ms IZunm|X2 - 1ms/d

[ MEM Function - (s, ﬁd”
] Fous/div
REC Fumct.\un — Hi
FT Function 200us/div
EALTIME Function B v

. 1 ms/d . .
ECRMEM Function Settings Screen it Select by clicking

Speed [5ow g
Line  [hort
[Timebase1

RECRMEM Function

display
Right Click

G CIE|

Axis

& 5ET
P STEM
[EFiLER

. Bms/div
/| Settings Screen Opening Screen ;gngg:: buttons. o
| System Screen Eﬁéﬁg?'ﬂk / \ >
s/ dly
=== File Screen et " ) %
=
13

The selected screen appears . . ©
L ) Changing Setting Items ™
f ; | [ Gorti o
Controlling the Instrument Y_I_ggg;g m 'g
-F% - &L
Click = Q
2 e d vk = 20us/S o
- — Wen ][ Tine JFoeavr = sone/s [iee [ 7  S0us/de “ S

[B MEr Function = G0ms ElL® | shot [0 “ons Jznl2 s/
B REALTIME Function til gamy 95 weton [rammmn Ch anging the clock g
<.
(9]
=

Display WsTor —
Jump * | @ #BORT Date
" Time
B Quit IS TRC. Date&Time
il MOMITOR

T AUTO RANGE

Start and stop measurement, dis- 3

on = M| [voltsge =[50 % B[=Eor
Jon ™ W [voage =% |

lay the level monitor and execute T i Focn

paythe '@ . ) e ‘ —F Modes can be selected.
auto setting, manual triggering

and numerical calculations. Scrolling is available.

Setting Displays { Changing Sheets Closing Dialogs }

W L e — ] mark

[® MEM Function = B0ms : : [ 52 -

REC Function : : L s3

EFFT Function | i |Ese v

REALTIME Function : : L S5

RECEMEM Function

& SET

PSYSTEM : /Z - =
[FIFILER SR | | F SR s10

CEE Y ey — N I |Ese2 Minimize view
Display 513 . :
_ _ e Displays only the title bar
Bout CH SET(ALL) Blsis |, ¢ when you don’t need to see
,. AB CURSOR [ [ EgEss

the whole dialog.

GALIGE
Display input channel and A/B cur-
sor setting dialogs, and numerical \ J X /
values and gauges.

\
~

You can control the instrument by measurement dialogs. ~ EXample:
The dialog type can be changed with F8 [Change].
(Four patterns are available)
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Operations on Waveform Data

|
{ Moving the A/B cursors \
Select the area to
P zoom
Cursar &
20us W
Mowe A-Cursor | — oV’ W ' v
v 7.250mV | I
MDY ST | 440, 750m1/ [ SO e £ [
—_—— X v
Tim | Mag b 200.00my . — / o385y -
Tim | value Display » | ng?:; : n W
G”E rYEE > ! -100.00my  — : : : A
Disg | Comments ! / aoogomy L5, -2 Y
. . . -300.00mv  —
Right click at the point where you wooumy _ : : : i
-500.00mv | {10.00ms LS. [Lolooms. 20.00ms. . .
want to move the cursor, then se- S20.00mv ] v With zoom display enabled,
lect. 400,00y — L . .
s00omy | : e O e clicking on a location causes it
anoomy |- RIE S SR o : to appear zoomed in the lower
100.00m —// \\ -
The A/B cursors can be moved by o half of the display.
dragging them. ooy | Z ﬁ s
-200.00my  — : : L J
L ) | fr
-400.00mY 1 H H
—EDD‘DDm\/<h 2.50ms LS. £.50ms. 5.00ms

\

: : : Hohi ) Changing time axis
Changing display items { Switching Gauges i
ging aisplay magnification
RIQ M i 205
. . . Maove A-Cursor |
v 7.250mY
1.000000 W T Move B-Cursar laqa 750my -4
Mave A-Cursor 200.000mv | ! —_— |
Mova B-Cursor Whale
- 600.000mY  —  Gauge OFF - Time Yalug Display » 27
Time Mag 3 _— X x
T 400.000mY  —, g4 . High Res g.nd‘Tw;B , 3 a1
Grid Ty | 5| tmEm 200.000my - 12 : High Res R SES |y
. . Zeto Position
Display ¢ roments Srale ooy — &1 : Strafn P L T
Zero Po | tion Date o0.000my 22 :{Stram . Jurnpy Y| =110
Samples | \ ‘ / i ! % 1f20
Jurnp 2 Ous « 1/50 |
7 ) =
Select the gauge to display. == D
Right click and select an item to L )
change the display of time values, Select a magnification ratio.
grid, comment display and zero L J

position display. Setting contents

are the same as on the System

Settings screen.

See:"13.1 Making Waveform
Screen Display Settings" (p.
350)
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Operations on the Settings Screens

~ 's "

' Switching Functions w ' Switching Screens and Entering Text
ages

S S Double Glick
[ —

MEM o MEM || XA [25 comment |61 im B __...__. —
[ElrER Function L_Select the appro- FREmERT Ee: - o

IAREC Function . .
EFFT Function priate function.

B REALTIME Function
[ RECEMEM Function

Units

Clear

End

ofwlle =~
ololle =1«
o~ =
cl=l<Il=1~

@PSYSTEM ) il
@ Displays the P
T System screen.
Displays the Waveform screen. Select and enter characters by clicking
. 4 buttons on the virtual keyboard.

After entering, click the [OK] button.
"Using [Edit] for Entry" (p. 67)

Selecting Channels

J

M3INIBAQ uoneladO ¢ Joideyd

ot |B ac |i“_:“|]_ o | . .
| Clock setting is the same as
- e || on the Waveform screen. (p.
—— - )
oy (mzas “
N 1
Bl <[ awep. [ owa. | -
i Fomat  [Ecmal L T — -
Select unit (module) and channel el : ot —T |
Channel Settings Screen b S| e .
( 9 ) mo [ e - Settings can be changed.
L J IT.._] 100 . ’: - " .
) o O | B
. =3 Z
To display the Waveform screen. / “* Modes can be selected.
Changing Settings Operating Buttons
Items with the W mark Iltems without a W mark
at the right at the right m m
(Sealinel—for | @rsta  Ozfant (8) Ratia () 2-Point Resat
Fomst [l < T ofet b ﬁ— Offsat |D_ I
_ e Double Click [l —Scale 1 [Som|
Ratio | fBea_ I_! o — Scale 2 |—50rr
Input 1 is
Input 2 lE‘
r[Wave Disp] =4 D Radio buttons Executing buttons
e ) = ey Selecting one button Selecting this button exe-
Vit 1 . deselects the others.  cutes this operation.
If “...” is appended, a dia-
Select from the pull-down Entries can be made by virtual keyboard. log appears.
menu. After entering, click the [OK] button.
"Entry by [Keypad]" (p. 65)
[Use Ch] page on the Status Settings
Items with the ¥ mark at the right screen (Memory Function)
You can also double click to open @ Kire] .Tlllzm
A W@m the virtual keyboard and make en- é:i :i-gﬁiicsi I;
tries. Check boxes
The numerical value increments with each click. Toggles on (EA) and off ([) with each click.
Hold the mouse button to change the value continuously.
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Pages within the Settings Screen

[ mew |
Trigger Mace o B L e o —
Source(AND/OR)  [on T
e K
[ -
®% —Oow
L [ T | tExtermat Treserl—[o7 T
(Previous 0s) (Folow 1250s) [ —‘
[Temtw | Logc Anaiog:2 Loge:0
Otomal @) Expanded
1T e [ o [ Lovel | Siope | _Fiter | Parameters s
| i PR 1 W Off Event: 1
©) Timing: Start
[Weve calc] [LiERNE C] 12 600mY T off Event: 1
©) Timing: Start
3
4
5
i il
I = .
I Print
g
.
I ]

Making Dialog Settings

Source| ANCEgS
Analog Trigger, - Na:1
Ty h
~[Pre-Trigee] ] |Umit1 %'cm_ %‘Umt: H-Speed Mode: Voltage Range: 100mydiv ‘
% Setting
Level Iop Filter
Trigger Prif |2EIDrn\f I T = Ioﬁ, E
{Previous 0s)] | Event Timing (05} -
[®[Analog1-4 Il E'ISEWt =
(O Mormal  [8) Expanded
Ma. I Type I Ch | Level I Slope | Filter | Parameters | Parameters  |*
asfl Levg 1-1 140 1 Off Event: 1
A (0s) Timing: Start
Tz Level DOUble C“Ck off Event: 1
(3] Tirming: Start

Settings Pages

« All except the [One Ch] page on the
Channel Settings screen

« Trigger Settings screen
» Sheet Settings screen
» Numerical Calculation Settings screen

Making Copy Settings

Copy, Settings
Trigger Mode
opy Source opy Destinati
Source(AND{OR.
(GomyER) forH| = select Al
opy Contents — Desalact Al
[Pre-Trigeer]
% Setting . REIEES
Trigger Priority
(Previous 0s)
@nNormal - (OB
No. | Type | ch | Level | Slope | Filter | Parammeters | Parameters £
[Th Level 11 200mv T off
(0s) Tirming: Start
{2 Level Off
(0s) Timing: Start
2 Off 21

Settings Pages

¢ All except the [One Ch] page on the
Channel Settings screen

« Trigger Settings screen

« Numerical Calculation Settings
screen
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Operations on the File Screen

Icon Operations
Sorting setting
Customize file display Delete
Customize displayed item Rename
Print file list Create Folder
Create a network share connection Select All
Disconnect network share Cancel All
Load Select/Deselect o
Save Refresh g_—_;
| g
T . X om s @
=G ea SR 2B ReXBe | 0w o "
I
| Move to specified destination -9
Copy to specified destination @
Paste )
)
cmc o >
O
<
@
~ ‘ g <
. . )
Switching Levels s

[vmrslea s tve haxpsvlws x

= o £ . .
B L — Clock setting is the same as
TEST i 01/19/2006
R PC CARD #2 Date 05/05/18 140438
g = on the Waveform screen. (p.
[Tt moves to this folder with the “ENTER® key. 69)
[®PCcarD #1:% £ B
No. 7 Name Type Size S
rlls]2 TEST.SET SET 05/05{18 14:04:38 23777 KB

sz STARTUP.SET SET  0S/05/18 14:04:36  237.77 KB
Cl[s]4 NONAME SET SET  05/05/18 14:04:34  237.77 KB
ClMs 140343_050518_AUTO.MEM MEM  05/05/18 14:04:32 13114 KB
Cl[Me 140341_0S0518_AUTO.MEM MEM  05/05/18 14:04:30 13114 KB
M7 140330_050518_AUTO.MEM MEM  05/05/18 14:04:30 13114 KB
ClfMs 140338_050518_AUTO.MEM MEM  05/05/18 14:04:28 13114 KB
Mo 140336_050518_AUTO.MEM MEM  05/05/18 14:04:26 13114 KB
CI[M10  140334_0S0518_AUTO.MEM MEM  05/05/18 14:04:26 13114 KB

Settings can be changed.

Levels can be displayed or not.

[%29.1 18 free / Tota 30.88 M8 (Use 5.75 %) 51 Foider(s) |19 Fie(s) 14678 | \Fiels) (& &

Modes can be selected.

Scrolling is available.

Selecting a Display List }

Displays the next higher level. m

[ & veDia LisT (

B TOSHIBA THWCFS1ZMBA
FUJITSU MHWZ060AT

Displays the next lower level.
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3.3.5 Automatic Range Setting (Auto-Ranging Func-

tion)

NOTE

Auto setup works only with the Memory function.

By applying an input signal, the timebase, measurement range and zero position
of the input waveform are set automatically. The range is determined for each
channel that has its waveform enabled [On] for measuring. The timebase is
automatically set so that 1 to 2.5 cycles are recorded within 25 divisions on the
lowest-numbered channel being used.

Auto setup is not available with some input modules and measurement modes.

Input modules and measurement modes not supported by auto setup:

e The [Temp] mode of the Model 8937 Voltage/Temp Unit

» Model 8939 Strain Unit

» Model 8960 Strain Unit

e [Count], [Duty] and [50/60 Hz] (mains frequency measurement) modes of the
Model 8940 F/V Unit

» [Charge] and [Preamp] modes of the Model 8947 Charge Unit

» Model 8958 16-Ch Scanner Unit

» Auto setup does not work correctly with signal frequencies below 3 Hz, so
manual setting is necessary.

Before performing auto setup

» Before auto setup, establish the actual measurement situation (with the signal
applied to the instrument), such as by connecting to the measurement object.

» During auto setup, a trigger signal is output from the TRIG OUT/CAL external I/
O terminal. Keep this in mind if using this terminal during auto setup.

—— MENU

DISP - 1
IEEW[ e [5s/5 -soness Mag |[> 1 = us/div
_‘ & Shot |25 - 125us | Zoom|| 10 - S00ns/div

us 5.00ms 10.00ms 15.00ms 20.00ms
. =
ady [ {2 | FN

1 Press the DISP key to display the Waveform screen.
2 Press the FUNCTION MODE key to enable the FN mode.
3 Press the F4 [Auto Setup] key. A confirmation dialog appears.

4 Press the F1 [OK] key.
Perform auto setup with the existing input signal, and start waveform
recording.
Recording continues until you press the STOP key.
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When measuring using the auto-ranging function, only the following items are
changed.

Basic Setting Conditions (Status Settings screen)

Setting Choice Auto Setup

Timebase* Auto setting value (x 1 time axis magnification)

If the input signal frequency is below 3 Hz, the timebase cannot be set automatically.

* Among the channels with waveforms enabled, if the measurement range of the lowest-
number channel is 5 mV/div (the highest sensitivity range), or if the difference between
the maximum and minimum value of the input signal is eight divisions or less, the time-
base is set according to the second lowest-numbered channel.

Input-Module-Related Conditions (all channels)

Setting Choice Auto Setup

Voltage-axis range and Auto setup value
zero position

Low-pass filter, input coupling Off, DC

Trigger Criteria (one channel only)

M3INIBAQ uoneladO ¢ Joideyd

Setting Choice Auto Setup

Trigger mode Auto

Trigger source AND/OR OR

Pre-Trigger 20%

Analog Trigger Only the lowest-numbered channel is set.

(Only Level Trigger No. 1 can (However, if the difference between the maximum and

be set. Others are all Off.) minimum values of the input signal is eight divisions or
less, the trigger is set for the second-lowest-numbered
channel.)

[Expanded] setting, Trigger No. 1
Level Trigger, Slope: T (Rising)
Trigger Level: Auto setup value
Filter: Off

If the “Auto-ranging failed” warning message appears when you attempt
auto-ranging

This message is displayed when the range could not be determined from those
channels having waveforms set for display ([On]), and measurement is stopped.
Make the settings manually while verifying the input signal with the Level Monitor
(p. 122).
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| 3.3.6 Starting and Stopping Measurement

Starting Measurement

o) () (o) [ow }\‘."/é — Press the START/MARK key.
,}/ | \'§J"‘“"‘ The green LED at the left lights.

f

Start Measurement

When measuring using the trigger functions, the timing of starting measurement
is different than that of starting recording (data acquisition).
See "Measurement and Internal Operations" (p. 77)

To avoid operating mistakes when starting measurement, the behavior of the
START key can be modified. At factory shipping, the START key is set to start
measurement when it is pressed once.

See "13.2.1 Specifying Activation Conditions for the START Key" (p. 353)

While measuring, event marks can be inserted in recorded waveforms.
Event marks can then be searched after measurement.

See "8.15 Inserting and Searching for Event Marks on a Waveform" (p. 231)

Stopping Measurement
[PRINT] [FEED] [SAVE] | sToP I O | smaar Press the STOP key.

Stop Measurement

Press once: recording stops at the end of the specified recording length.
Press twice: recording stops immediately. (Abort)

When Aborting

» Aborting while auto-saving
Data up to the moment of aborting is automatically saved.

« Aborting while awaiting a trigger
If at least one trigger event has occurred since starting, the last measured
waveform is displayed. However, if longer than one half of the maximum setta-
ble recording length, no waveform is displayed.

» Aborting while storing
Waveforms up to the moment of aborting are displayed.

An instrument setting can be changed to force measurements to be stopped by a
single press of the STOP key.

See "13.2.2 Setting the Method for Stopping Measurement with the STOP Key" (p. 354)
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Measurement and Internal Operations

Measurement methods are normal measurement (start recording when mea-
surement starts) and trigger measurement (start recording when trigger criteria
are satisfied).

In this manual, “Measurement start” means the instant when you press the
START key, and “Recording start” means the instant when recording begins on
the waveform screen.

Trigger settings: "Chapter 6 Trigger Settings" (p. 135)
« Select the Trigger mode to record upon either single or repeating trigger
events. (p. 138)

< Enable pre-triggering if you want to capture data measured prior to trigger
events. (p. 140)

Normal Without triggering
Measurement
Start Measurement  Recording End of Measurement [ ]: Status Bar Display
START key
Recording Recording
Starts Stops
[Storing] [Storing Done]
Trigger Single triggering
Measurement
Start Measurement Recording Stop Measurement

START key

Trigger mode: [Single] /\/\/\/\/\A/

Pre-triggering not

ecordin Recording
enabled Starts ¢ Stops
[Trigger Wait] [Storing] [Storing Done]
Recording starts when a trigger event occurs and continues for the specified recording

length.
Repeated triggering

Start Measurement

START Recording Stop Measurement
key STOP key
Trigger mode: [Repeat] /V\/\/\/\/\/ /\/\/\/\/\/\l
Pre-triggering not
ecording Recording ecording
enabled Starts Stops Starts
[Trigger Wait] [Storing] [Trigger Wait]

Recording starts when a trigger event occurs, continues for the specified recording
length, and returns to the Trigger Wait state.

Repeated triggering and recording of phenomena before each event

The specified pre-trigger wait period is recorded before each trigger event
Start Measurement
START key

Recording Stop Measurement

i

Trigger mode: [Repeat]
Pre-triggering enabled

B

Recordin Recording |
Starts Stops
o - > - - | Waveform during
[Pre-Trig Wait] [Trigger Wait] [Storing]  [Storing Done]  specified pre-trigger

period
After starting measurement and internally acquiring data for the

- ) ) . ) ) ) Post-trigger waveform
specified pre-trigger period, the Trigger Wait state is activated.

The data before a trigger event (for the pre-trigger period) is recorded.

M3INIBAQ uoneladO ¢ Joideyd
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3.3 Common Operations

3.3.7 Disabling Key Operations (Key-Lock Func-

tion)

NOTE

All operating keys on the front panel are disabled. This can prevent unintended
operations during measurement.
The External I/O terminals are unaffected by the key-lock state.

" Esc SELECT Disabling key operation

O Q O Hold both Q[ CURSOR keys simultaneously for

three seconds.
CURSOR | The key-lock state is enabled.
Wl (“Key Lock” is displayed at the upper right.)

HELP/CONV ENTER
O O O Canceling

Again hold both Q[ CURSOR keys simulta-
neously for three seconds.

« If the backlight has been turned off by the backlight saver function (p. 361),
pressing any key still turns the backlight on. However, other key operations
remain disabled.

 If a USB mouse is connected, mouse operations are not disabled. To disable
the mouse, unplug it.
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Chapter 4

Basic measurement configuration settings are performed on the Status Settings screen. Measurement
configuration can be performed from the Waveform screen (p. 114).

41 Open the Settings screen
2 Menu selection

—— MENU ——

CH ‘ SHEETPAGE

SUB MENU

DISP

SET

SELECT

=N

About screen contents:
"2.5.1 Status Settings Screen" (p. 28)

3 Page selection =

-

= =1
smpnficok @I Qear
Timeb: [Susiciv* ]
==l T e —]
[T ] b
@Fred O user

‘ shat

@ [P | Use Ch |

B

[internal Sampiing

Function Selection (p. 81)

* Memory Function
¢ Recorder Function
« REC&MEM Function

¢ Real-Time Saving Function (p. 235)
¢ FFT Function (Analysis and Communication Supplement )

= Memory Function

Measurement Configuration Settings

« Timebase or Sampling Rate setting (p. 90)
» Recording Length setting (p. 97)

To measure using different sampling rates

» Timebase 1 and Timebase 2 sampling rate
settings (p. 94)

To control sampling by an external signal
input
« External Sampling setting (p. 382)

i

Set Channels to Use

« Setting the number of channel to use (p. 86)
 Setting different sampling rates (p. 95)
 Setting which channels to use (p. 86)

Utility Function Settings

* View waveforms while acquiring data (Roll
Mode) (p. 102)

* Waveform Overlay (p. 104)

e The number of acquired waveforms and aver-
aging progress (Averaging function) (p. 106)

* Record by memory divisions (p. 109)
(set on the Memory Division Setting screen)

0O
>
Q
o
—
[¢)
=
N
<
[
Q
n
c
=
0]
3
®
S
—
O
o
=]
—=h
(]
c
=
2
o
S
n
®
=
>S5
«
2}



80

— Recorder Function

Measurement Configuration Settings

« Timebase setting (p. 90)
< Sampling Rate setting (p. 90)
« Recording Length setting (p. 97)

— REC&MEM Function

Measurement Configuration Settings

Recorder waveform settings Memory waveform settings
« Timebase setting (p. 90) « Timebase or Sampling Rate setting (p. 90)
« Sampling Rate setting (p. 90) » Recording Length setting (p. 97)

« Recording Length setting (p. 97)
« Trigger mode setting
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I 4.1 Selecting the Function

Select the function appropriate for your recording purpose.

Function selection can be made from the Opening, Waveform or Settings
screens.

See "Choosing the Appropriate Function” (p. 82)

Function Selection: Opening Screen [MEM )| REC JRECSMEN] (REALTIME]
Operating Key Procedure Opening Screen
’

2 Flto F8 Select the appropriate function. 2 ﬁ:TE-T--T--T_
F1 F2 F3 F4 F5

MEM

1 CURSOR Move to the desired function.

Function Selection: Waveform or Settings Screen [MEM ) REC JRECAMEM REALTIME]
Operating Key Procedure Waveform Screen
. i i 3
1 CURSOR Move to the function menu (at the top left). el ), Jime [Pro/dvy  o20uerS
\_"_5‘\3;” Shot  ||25 ~ B0msz
2 F1to F8 Select the appropriate function. ‘ ‘T N

Function Menus

(Select from the pull-down menu)

Time_|[Pms/ae ~|20us/S
LIl MEr Function —vED ms
REC Function
FFT Function
REALTIME Function
REC&MEM Function

SELECT The pull-down menu appears.
CURSOR Select the appropriate function.
ENTER Accepts the setting.

& SET

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d

Pull-Down Menu
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Choosing the Appropriate Function

The acquisition procedure and setting choices for measurement data and available operations depend on the

selected operating function.

[ Function |

Description

Memory Function

(Sampling point recording)
Input
+A/D Conversion

Input

‘ ’ — Timet
> |« (Time t/div)
Sampling Period
(1/100 of time t)

This function is most suitable for oscilloscope-type measurements, such as
instantaneous waveforms and transient phenomena. Use to record relatively
fast signals with periods from ps to minutes.

Data is recorded at a rate of 100 samples per division.

The sampling rate changes whenever the timebase (time per division) is changed.
Therefore, setting a slow timebase for long-term recording simply increases the sampling
interval.

Features:

« Data can be displayed, saved and printed each time an amount equal to the recording
length is acquired. (When Roll Mode is enabled, data is displayed simultaneously as it
is acquired. However, depending on settings, there are some cases in which this is not
possible.) (p. 102)

* Range and other settings can be made automatically (p. 74).

¢ Calculations can be applied to measurement data (Analysis and Communication
Supplement ).

* Waveforms can be overlaid and compared (p. 104).

« Dead time (intervals of no measurement) during continuous recording can be mini-
mized by using Memory Division (p. 109).

« You can search measurement data after setting the desired search criteria (p. 222).

« Averaging can be employed to remove noise components from recordings (p. 106).

Recorder Function

(Envelope recording)

Input
*A/D Conversion

Input

1 div (t|me/d|v)
Voltag

> I« sampling Period

This function is suitable for use instead of pen recorders and pen oscilloscopes,
to record long-term fluctuations and create records for observing slow phenom-
ena. Use to record relatively slow signals with periods from ms to hours.
Data is recorded at a rate of 100 samples per division, with a maximum and minimum val-
ue included in each sample.

The timebase and sampling rate can each be set separately. With the Recorder function,
changing the timebase does not affect the sampling rate, so the peaks of quickly chang-
ing signals can be recorded when measuring with a slow timebase. Measured data is dis-
played simultaneously as it is acquired regardless of recording length.

Features:

« No recording length has to be set, as measurement continues until manually stopped
(p. 101).

¢ Printing (real-time printing) can be paused and resumed while measuring (When using
the internal printer).
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[ Function | Description
NSRS (Recorder and Memory Waveform Recording)
Input This function is recommended for recording transient signal waveforms during
AID long-term monitoring.
Conversion | While continually recording the overall signal as a Recorder waveform, abnor-

Recorder waveform
(Low-Speed Recording)

-
T

Memory waveform

(High-Speed Recording)

mal phenomena can be captured by triggering, which are simultaneously
recorded as Memory waveforms using high-speed sampling. This function
enables viewing not only the abnormal phenomena, but the normal monitor
recording as well.

Start End
Trigger Trigger Trigger
Recorder H ' :
waveform ' ' H
Memory V_V_V_
waveform

Real-Time Saving
Function

Input
A/D
Conversion

it Soady

Measurement
Waveform

Min.

__-Max.

> |« —p Time t
Sampling Period
(1/100 of time t)

[
Whole
waveform Max.
Min.

Saved Saved when
directly while | finished
measuring  Vmeasuring

_}l Saved to storage media |

Recommended for long-term measurements such as those that exceed the
instrument’s internal storage capacity. Measurements are recorded directly
onto storage media as a data recorder.

One hundred data samples per division are stored directly to the internal hard drive or PC
Card while measuring.

When finished measurement, the whole waveform is compressed and saved as well. Be-
cause the timebase is limited by the selected recording media, we recommend having the
optional Model 9718-50 HD Unit installed when the fastest timebase is needed.

Features:
¢ Long-term recording independent of memory capacity

* The whole waveform (compressed data) is saved, so you can quickly search for any
desired portion within a large quantity of recorded data.

FFT Function

Input

* A/D Conversion
FFT Calculation

S H

Frequency

Recommended for performing frequency analysis of rotating objects, vibrations,
sounds and etc.
Spectral analysis and transfer functions are available.

Input signal data is subjected to FFT calculation and frequency analysis.

An input module equipped with anti-aliasing filtering (AAF) should be used when acquir-
ing data for FFT analysis, to suppress the effects of aliasing distortion while sampling.
Refer to the Analysis and Communication Supplement for FFT function details.

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d
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Function Comparison Table

Waveform
Calculations

(Analysis and
Communication
Supplement )

(Available after mea-
suring with the Mem-
ory function)

(Analysis and
Communication
Supplement )

Function
Items
MEM REC |REAI.TIME| FFT |REC&MEM|
5 ps/div to 5 min/div 1.0 ms/div to 1 hour/ 100 us/div to 5 min/
) ) div . Recorder waveform
Sampling rate: 1/100 . . div .
. Sampling rate: 100 - 100 ms/div to 1hour/
. of the timebase NS to1s (Limited by the save _ div
Timebase Two simultaneous ) .| destination and num-
sampling rates are Selectaperiod thatis ber of channels Memory waveform
\Ping 1/100 of the time- 10 ps/div to 5 min/div
available (p. 94) used)
base or less
Auto Setup ® (p.74) - - - -
(Reports can be is-
i [
Contmgous sued repegt.edly after ) (p. 101) o (p. 235) —
Recording each specified re- R d ¢
cording length) (Recorder waveform)
Overlay ® (p. 104) - - - -
Averaging ®(p. 106) - - - -
(] o [
(possible during and _ . i _ (Available after mea-
X-Y Waveforms after measurement) (Av_a|labl_e after mea suring with the Mem-
suring with the Mem-
(p. 187) ) ory waveform)
ory function)
[ ] [ ] o
Numerical . . (Available after mea-
. (Analysis and - (Available after mea- - suring with the Mem-
Calculations Communication suring with the Mem- g
. ory waveform)
Supplement ) ory function)
) [ ) [

(Available after mea-
suring with the Mem-
ory waveform)

Memory
Division

® (. 109)

® (1. 109)
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Function-Related Recording Capabilities

Memory function , Recorder function, REC&MEM function, FFT function

Storage Media %} = 5‘& %
—_—m8— —_— PC HDD USB NETWORK
Waveform files

Input signal Recording E xxxX.MEM (Memory function waveform data)
@ xxxX.REC (Recorder function waveform data)
@ xxxX.FFT (FFT function data)

Text file
XxxX. TXT (Text data)

Index file
@ xxxx.IDX (Index data for divided saving)

@ xxxx.SEQ (Index data for memory division in Memory
function)

xxxX.R_M (Index data for REC&MEM function)

Image file
@ XXXX.BMP/ B xxxX.PNG (Image data)

Display
(Instrument’s internal memory)

Real-Time Saving Function

Storage Media {;’} = %
PC HDD NETWORK
=P Waveform file

Input signal Recording xxxx.RSR (Whole waveform data)

Display
Whole waveform data Index file
(Instrument’s internal memory) @ xxxx.RSI (Index data)

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d

» | Waveform file
Recording xxxx.RSM (Sampled waveform data)
Measurement Waveform Data
The measured waveform is recorded direct- |
ly to storage media, and can be displayed
when finished measuring.
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4.2 Setting Measurement Configuration
(Status Settings Screen)

Make basic settings for measurement such as timebase and recording length on
the Status Settings screen. These settings can also be made on the Waveform
screen (p. 114).

Choices of setting items are function-dependent.

Refer to the Analysis and Communication Supplement for FFT function setting
details.

4.2.1 Selecting Channels to Use

This applies to the Memory function and the Real-time saving function only.
Select the analog and logic channels to use.

When an input module is installed, the maximum number of usable channels
(“Usable Channels” value) is automatically updated. The number of usable chan-
nels consists of the total of all analog and all logic input channels.

Refer to "Chapter 9 Measuring with Real-Time Saving" (p. 235) for settings
related to real-time saving.

The following apply to the Memory function only.

@ To set the recording length as long as possible
Maximum recording length is available when the fewest necessary channels are

enabled for use. Minimizing the number of channels in use by turning off those
that are not needed allows memory to be reallocated to those channels being
used.

@ To perform simultaneous measurements with different sampling rates
By setting different sampling rates to “Timebase 1" and “Timebase 2", recording
with either sampling rate can be selected for each channel.

See "Setting Timebase 1 and 2: Using input modules other than the Model 8958 16-Ch
Scanner Unit" (p. 95)

@ Using the Model 8958 16-Ch Scanner Unit

» Recording with the Model 8958 16-Ch Scanner Unit is not available with the
Real-Time Saving function.

* When only the Model 8958 is installed in the instrument, set the used chan-
nels to Timebase 1.

See "Setting Channels to Use: When using only the Model 8958 16-Ch Scanner Unit" (p.

89)

* When another module is also installed, Timebase 2 can only be set for the

Model 8958. Timebase 2 cannot be set for the other input module(s).

See "Setting Timebase 1 and 2: When using the Model 8958 16-Ch Scanner Unit
together with other input modules” (p. 96)

@ When measuring using external sampling
Only Timebase 1 can be set for such channels.

See "14.2.3 External Sampling (EXT.SMPL)" (p. 382)
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Setting Channels to Use: Using input modules

other than the Model 8958 16-Ch Scanner Unit

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

Operating Key Procedure 1 Number of Channels to Use

@ Basic [t% ]=
[Use Ghannell——| ietting Resat... l_

1 SHEET/PAGE Select the [Use Ch] page.

Timebasel arH ] ]
Select the number of channels to use.
IIIIII:,‘Ude:,‘dIOff - IBCH - .
CURSOR Move the cursor to the [Timebasel] item. . )
ch knd  3[T1
I 1 | I
Flto F8 Select the number of channels to use. 2 Hrepeed Ip.
1CH, 2CH, 4CH, 8CH (default setting) or 16CH B e R i 4
(The default setting depends on installed input mod- 31 Analag I
| 32 Analog 4
ules.) 41 DC/RMS r off
4-2 DC/RMS r Off
When using logic channels: Logic Channels
LOGIC terminals CH A through CH D are repre- |
sented as one channel. #D —T Logic 4
For the Model 8861-50 case: - —
yl
The total number of usable channels is twice the 51 H-Speed
number of selected channels. However, the num- > H-Spesd
ber of channels enabled for use in the upper tier £-2
(Units 1 to 4+ and Logic A to D) and lower tier [77]52
(Units 5 to 8) cannot exceed the specified num- 51 s(Model 8861-50 case)
ber of channels. gz |8

Input Module and Channel Nos.

3 Select the channels for measurement (analog/logic Aboutthe Number of Channels

inputs). When [8CH] is selected with Model 8861-
S 50: Up to eight channels can be used in
CURSOR Move the highlight cursor to a channel to be set.  o..h of the upper and lower tiers. (Total
F1to E8 Select either choice. number of usable channels (8CH x 2 = 16
channels)
Off No measurement
On Use for measurement (default setting)
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4.2 Setting Measurement Configuration (Status Settings Screen)

NOTE

©

When using logic channels

The default setting is [On], but if insufficient space is available for the specified
number of channels to be used, some channels are set [Off]. In this case, set
unneeded channels [Off] or increase the set number of channels to use, and
then set the needed logic channels [On].

Decreasing the number of channels to be used below the number of chan-
nels set [On]

Channels are automatically set to [Off], starting with the lowest channel.

Using the Model 8946 4-Ch Analog Unit and logic channels
Maximum recording length is limited in the following conditions.

Used Channels Max. Rec.
No. of Chs to Use - - Lenath*
Model 8946 4-Ch Analog Units| Logic channels (=N
8860-50 16 Chs All four Units [On] [On] 10,000
8861-50 16 Chs x 2 All eight Units [On] [On] 10,000

* Model 8860-50: 32 MWords, Model 8861-50: 64 MWords memory installed

If “Too many measurement channels” appears
You have tried to use more channels than the number enabled for use. Either
increase the number of channels to use, or turn unneeded channels [Off].
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4.2 Setting Measurement Configuration (Status Settings Screen)

Setting Channels to Use: When using only the

Model 8958 16-Ch Scanner Unit

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28) , To set from the Waveform screen (p. 114)

1 Number of Channels to Use

Operating Key Procedure
1 SHEET/PAGE Select the [Use Ch] page. @— N
[Use Channel] ietting Reset... I_
2 Select the number of channels to use. (Timebaset | EmecH— - ) ,
Timebase2 |El % BCH A
CURSOR Move the cursor to the [Timebase 1] item. —
ch kind 9 [T1
Flto F8 Select the number of channels to use. 11~8 |Scanner ¥
1-9--16 | Scanner I
1x8CH, 2 x 8CH, 4 x 8CH, 8 x 8CH (default setting) 2-1~8  [Scanner Il;
or 8 x 8CH + L (see Note) — g:?”lﬁ Seanner
3-2
For the purpose of selecting channels to use, 4-1
Model 8958 channel groups 1 to 8 and 9 to 16, as 42 Q
well as logic channels A to D, are each treated as Logic Channels %
single channels (1 x 8CH). | =3
9 ( ) 20— (oge % o
For the Model 8861-50 case: N
The total number of usable channels is twice the h Kind =z
number of selected channels. However, the num- g; @
ber of channels enabled for use in the upper tier 61 8
(Units 1 to 4+ and Logic A to D) and lower tier 5:? <
(Units 5 to 8) cannot exceed the specified num- 7.2 g
ber of channels. el o
g8-2 S
—
) (Model 8861-50 case) O
3 Select the channels for measurement (analog/logic =
- —h
inputs). =
- c
CURSOR Move the highlight cursor to a channel to be set. Input Module and channel numbers for the §
Flto F8 Select either choice. Model 8958 16-Ch Scanner Unit <)
1-1t0 8: CH1 to 8 of UNIT 1 a
Off No measurement 1-9 to 16: CH to 16 of UNIT 1 &
—
On Use for measurement (default setting) =
About the Number of Channels 8
When [8 x 8CH] is selected with Model )
8861-50: Up to 64 channels each can be
used in the upper and lower tiers (total
number of usable channels [(8 x 8CH) x 2]
=128 channels).
NOTE Decreasing the number of channels to be used below the number of chan-

nels set [On]
Channels are automatically set to [Off], starting with the lowest channel.

When also using logic channels:

Select [8 x 8CH + L] to use the maximum number of Model 8958 16-Ch Scanner
Unit channels (four 8958s in the Model 8860-50, or eight in the 8861-50). In this
case, the maximum recording length is halved.

@ If “Too many measurement channels” appears
You have tried to use more channels than the number enabled for use. Either
increase the number of channels to use, or turn unneeded channels [Off].
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4.2.2 Setting the Timebase (Horizontal Axis) and Sam-
pling Rate

About timebase and sampling setting

The timebase setting establishes the rate of input signal waveform acquisition,
specified as time-per-division on the horizontal axis (time/div).

The sampling setting specifies the interval from one sample to the next. For
details about sampling, refer to "Appendix 4.1 Sampling" (p. A48).

Function

Explanation

Memory
Function

The timebase and sampling rate settings are interdependent.

Changing the timebase causes the sampling rate to be changed. The number of samples

per division is fixed at 100. Therefore, the sampling period is 1/100™" of the timebase set-

ting.

If the appropriate timebase setting for the input signal is unknown:

Set the timebase automatically.

See"3.3.5 Automatic Range Setting (Auto-Ranging Function)" (p. 74)

To acquire waveforms with different sampling rates for each channel:

Set different sampling rates for Timebase 1 and Timebase 2. Set Timebase 2 to the slower

sampling rate.

See"Setting Different Sampling Rates" (p. 94)

Using the Model 8958 16-Ch Scanner Unit:

If other input modules are installed together with the Model 8958, the other modules are

set to Timebase 1, and the 8958 to Timebase 2.

See"Setting Timebase 1 and 2: When using the Model 8958 16-Ch Scanner Unit together with
other input modules" (p. 96)

If only the Model 8958 is installed, it is set to Timebase 1.

See"Setting Channels to Use: When using only the Model 8958 16-Ch Scanner Unit" (p. 89)

Setting the sampling period according to an external signal: (External Sampling)

See"14.2.3 External Sampling (EXT.SMPL)" (p. 382)

Recorder
Function

The timebase and sampling rate can be set independently.
The sampling rate (from 100 ns/S to 1 s/S) is selected depending on the timebase setting.
See "Appendix 4.4 Recorder Function Values" (p. A50)

REC&MEM
Function

Memory Waveform: The timebase and sampling rate settings are linked.

Recorder Waveform: The timebase and sampling rate settings can be set independently.
However, this sampling rate and that of the Memory Waveform are one and the same.

Real-Time
Saving
Function

The timebase and sampling rate settings are interdependent. Changing the timebase
causes the sampling rate to be changed. The number of samples per division is fixed at
100. Therefore, the sampling period is 1/100™ of the timebase setting.

The timebase for the whole waveform can be set automatically. This selects the most
suitable timebase according to the measurement waveform timebase set for real-time
data and the selected save destination. When set manually, the timebase can be selected
from 10 ms/div to 1 hour/div.

See"9.3 Pre-Measurement Settings" (p. 242)
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NOTE The data refresh rate is not allowed to exceed the maximum sampling rate of the
input module.
Example: Using an input module with maximum sampling rate of 1 MS/s (up to
1M samples per second). 1 MS/s =1 ps/S (1 us sampling period)
When the [Sampling Speed] is set to [50 ns/S], data is refreshed once each ps.
The maximum sampling rate of the input module being used can be verified on
the Config (Configuration) screen ("13.3.6 System Configuration List" (p. 374)).
Also, when sampling at different rates, if the recording time determined by the
specified recording length is shorter than the Timebase 2 sampling rate, no data
is sampled on Timebase 2.

Timebase 1
Recording Length (Recording Duration)

Timebase 2 +/\___+

! Sampling Period !

The following two setting methods are available:
« Using the operating keys
« Using the TIME/DIV key (settable regardless of cursor position)

Timebase Setting: Using the TIME/DIV Key [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d

@ #@ Use Ch
[Timebase1]
V TIMEDIV A [ Sampling Clock @INT (OExT ‘
Timebase i -
Select slower  Select faster ( [5usict )

timebase timebase | (Sampiing Spesd) |5ons/s - ‘

The value changes with each key press.
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Timebase and Sampling Rate Settings: Using the

Operating Keys

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

Memory Function case:

1

Operating Key Procedure

SHEET/PAGE Select the [Basic] page.

2 Select the sampling clock.

CURSOR
F1

Move the cursor to the [Sampling Clock] item.

Select [INT] (Internal). (default setting)

Select the timebase.
CURSOR

F1lto F8 Set the time per division (timebase) on the hori-
(Switch Display: F8) zontal axis.

Move the cursor to the [Timebase] item.

5 (default setting), 10, 20, 50, 100, 200, 500 us/div
1, 2,5, 10, 20, 50, 100, 200, 500 ms/div

1, 2,5, 10, 30, 50, 100 s/div

1, 2, 5 min/div

The sampling rate changes accordingly. (you can
change it by the [Sampling Speed] setting)

1
t% @ Use Ch
[Timebase1]

[Sampling Clock

[ Timebase

L=aMmping SPEea) |5ons/s

Shat
Fixed Shot a5

(Max Shot) 500,000 div

(Recording time) 12505

Fixed () User

Tdiv

Normally, select [INT].

"Appendix 4.1 Sampling" (p. A48)

To control sampling by an external signal,

select [EXT] (p. 382).

Recorder Function case

1

Operating Key Procedure
Select the timebase.
CURSOR

Flto F8 Set the time per division (timebase) on the hori-
(Switch Display: F8) zontal axis.

Move the cursor to the [Timebase] item.

10(default setting), 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50, 100 s/div

1, 2,5, 10, 30 min/div, 1 h/div

(With Model 8958 installed: 50 ms/div to 1 h/div)

(Recording time) 250rms

=
1 (rmebsse E— |
:![ (Sarnpling Speed) |1DDns,‘S 3 '
Shot Fixed (DJUser () cont
Fixed Shot a5 | i
(MAX Shat) 50,000 div

Set the sampling rate.
CURSOR

F1lto F8 Set the sampling rate.
(Switch Display: F8) The range of choices depends on the selected
timebase.

Move the cursor to the [Sampling Speed] item.

100 ns, 1 ms, 10 ms, 100 ms, 1 ms, 10 ms, 100 ms,
1s /S (Select a period that is 1/100 of the timebase
or less)

About sampling period:

"Appendix 4.4 Recorder Function Values"

(p. A50)
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Description Measuring with the Recorder Function

« When the following timebase values are selected, displayed waveforms are
compressed in the horizontal (time axis) direction as shown.
50 ms/div — x1, 20 ms/div — x1/2, 10 ms/div — x1/5

« When the recording length [Shot] is to set [Cont] (Continuous), the timebase
must be set to at least 20 ms/div. Faster timebase settings are not available.

* When the Model 8958 16-Ch Scanner Unit is installed, the timebase can be
set between 50 ms/div and 1 h/div.

« If the sampling rate is set too fast, when the input waveform amplitude is
small, the difference between maximum and minimum values may become
quite large as a result of sudden impulses such as noise. To prevent such
phenomena, select a slower sampling rate or enable the input module’s low-
pass filter (p. 117).

See"Appendix 4.4 Recorder Function Values" (p. A50)

REC&MEM Function case

1

2 Set the timebase of the Memory waveform

Operating Key Procedure

« [ |

~[REC]

‘I [Timebase <
F1to F8 Set the time per division (timebase) on the hori- (Sampling Speed)  100ns/S
(Switch Display: F8) zontal axis.

Set the timebase of the Recorder waveform

CURSOR Move the cursor to the [Timebase] item.

rShot——— (@) Fixed {DJuser () Cont -
100 (default setting), 200, 500 ms/div )
i’ Fixed Shot |25 =/ iy
1, 2,5, 10, 30, 50, 100 s/div ]
1,2, 5, 10, 30 min/div, 1 h/div (Max Shot) 20,000 div

(Recording Time) 2.55

CURSOR Move the cursor to the [Timebase] item. [MEM]
Flto F8 Set the time per division (timebase) on the hori- -,' . ,
: ) . & | Tmebase | 10us/dv* -
(Switch Display: F8) zontal axis. _
(Sampling Speed) IlDDns;’S—v
L
10 (default setting), 20, 50, 100, 200, 500 us/div ]
: —@
1,2, 5, 10, 20, 50, 100, 200, 500 ms/div ot Foed O User
1, 2, 5, 10, 30, 50, 100 s/div Fixed Shot [z5 3 i
1, 2, 5 min/div {MAX Shat) 20,000 div
The sampling rate becomes linked (so it changes (Recording Time)  250us

with the Sampling Speed setting).

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d
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4.2 Setting Measurement Configuration (Status Settings Screen)

With the REC&MEM function, allowable timebase combinations for Memory and Recorder waveforms

are limited.

Memory Recorder waveform

waveform| 100 ms|200 ms[500 ms| 1s 2s 5s | 10s | 30s | 50s | 60s |100s|120s|300s | 600 s [1800 s|3600 s
10 us L J L] L] (] ( (] (] (] (] (] (] (] (] (] (] (]
20 Us (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
50 WUs (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
100 s (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
200 s (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
500 Us (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
1ms (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
2ms (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
5ms (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
10 ms (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
20 ms (] [J (] (] [J (] [J [J (] [J (] [J (] [J (] [J
50 ms 3 [J (] [] [J (] [J [J (] [J (] [J (] [J (] [J
100 ms 3 X (] (] [J (] [J [J (] [J (] [J (] [J (] L
200 ms 3 3 3 ] (] (] [J [J (] [J [] [J (] [J [ ] (]
500 ms 3 3 3 X ] (] [J [J (] [J (] [ (] [J L J L]
1s X X X X X () [ [ () [ () [ ® ([ ] [ ] [ ]
25 X X X X X X [ [ () [ () [ [ ] ([ ] ® ([ ]
5s X X X X X X X [ () [ () [ () [ ] ® ([ ]
10s 3 3 3 3 3 3 3 X (] [J (] [J (] L] ® L]
30s X X X X X X X X X ([ ] X ([ ] [ ] ([ ] L J L]
50 s X X X X X X X X X X ® X [ ] ([ ] [ ] L]
60s X X X X X X X X X X X ([ ] [ ] ([ ] L J L]
100 s X X X X X X X X X X X X [ ] ([ ] [ ] L]
120 s X X X X X X X X X X X X X [ (] ([ ]
300 s X X X X X X X X X X X X X X ([ ] [

4.2.3 Setting Different Sampling Rates

NOTE

This applies to the Memory function only.

Different sampling rates can be set for Timebase 1 and Timebase 2. The follow-

ing channels can be set to Timebase 2.

» Channels on which you want to measure with a slower sampling rate than that
of Timebase 1 (p. 95).

e Channels on the Model 8958 16-Ch Scanner Unit when used together with
another input module (Timebase 2 is then set exclusively for the 8958) (p. 96).

Setting a slow sampling rate for Timebase 2 results in longer preparation time
prior to the start of storage.
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Setting Timebase 1 and 2: Using input modules other

than the Model 8958 16-Ch Scanner Unit

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

1

Operating Key Procedure

SHEET/PAGE  Select the [Use Ch] page.

Select the number of channels to use.
(The settings of the numbers of channels for Timebase 1 and
Timebase 2 are interdependent)

CURSOR Move the cursor to the [Timebase 2] item.

F2 Select [On].

CURSOR Move the cursor to the setting items for the num-
bers of channels for Timebase 1 and Timebase 2.

F1to F8 Select the number of channels to use.

1CH, 2CH, 4CH, 8CH, 16CH
(Only Timebase 1 can be set to 16CH)

When using logic channels:

Logic channels CH A through CH D are repre-
sented as one channel.

For the Model 8861-50 case (p. 87):

The total number of usable channels is twice the
number of selected channels. However, the num-
ber of channels enabled for use in the upper tier
(Units 1 to 4+ and Logic A to D) and lower tier
(Units 5 to 8) cannot exceed the specified num-
ber of channels.

Select the channels for measurement.
(analog/logic inputs)

CURSOR Move the highlight cursor to a channel to be set.
F1to F8 Select either choice.
Off No measurement.
Timebase 1 Measure with the sampling rate of
Timebase 1.
Timebase 2 Measure with the sampling rate of

Timebase 2.

SHEET/PAGE Select the [Basic] page.

Set the Timebase 1 (or sampling rate).

CURSOR Move the cursor to the [Timebase] or [(Sampling
Speed)] item.
F1to F8 About setting ranges: "Timebase Setting: Using

(Switch Display: F8) the TIME/DIV Key" (p. 91)

Set the Timebase 2 sampling rate.

CURSOR Move the cursor to the [Sampling Speed] item of
[Timebase 2].
F1to F8 Set the sampling rate. The sampling rate cannot

(Switch Display: F8) be set faster than that of Timebase 1.

1 No. of channels to use

=

Input Module and
Channel Nos.

Ab

Logic channels

[Use Ghannel]—l— ietting Reset.. l—
T|mebasel |EICH -,
T b, 3 3
irmel aseElOn I |EICH )

I ch kind 3 (T2 T2

1-1 Analog 7 r

1-2 Analog 7 r

2-1 DC/RMS v r

2-2 DC/RMS v r

31 valt/ Temp r v

=2 valt/ Temp r v

41

42

A Logic

Channels for
measurement

out the Number of Channels

When [8CH] is selected with Model 8861-

50:
int

Up to eight channels each can be used
he upper and lower tiers. (Total number

of usable channels (8CH x 2 = 16 chan-

nel

s)

When the Model 8946 Analog Unit is in-
stalled as UNIT 4, Channel 4-4 and logic
channels cannot be used simultaneously

witl

h Timebase 1.

|

@ & Use Ch
rLlimebasel]
Sarnpling Clock @ ()EXT
Timehase |2ms,’dlv
(Sampling Speed) IEDus,‘S
Shot @ Fixed () user
Fixed Shat - .
(=] [n] 25 4
(MAX Shat) 50,000 div
(Recording time) S0ms
—[TmehaseZ]—I
Sampling Speed S0msfs
L

The timebase setting for Timebase 1 de-
termines what sampling rate settings are
available for Timebase 2.

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d
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4.2 Setting Measurement Configuration (Status Settings Screen)

Setting Timebase 1 and 2: When using the Model 8958 16-

Ch Scanner Unit together with other input modules

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout(p. 28), To set from the Waveform screen (p. 114)

a

Operating Key Procedure
SHEET/PAGE Select the [Use Ch] page.

Select the number of channels to use.

Timebase 2 are interdependent)

CURSOR
F1to F8

1
= (mm)

[Lize Ghannell—l Setting Reset... I_
frimebasel IEICH -,
. . Timebase2 1] X ]
(The settings of the numbers of channels for Timebase 1 and JERMREYs - o ;
lcn kind 3 [TL | T2
1-1 Ana:og E
1-2 Analog v
i 21 yvolt/ Temp 4
Timebase 1 (Channels other than those on the 8958) 23 votTemn |
. . 3-1--8 =
Move the cursor to the [Timebase 1] item. ] |29~16 SEZEEEI
4-1--8 Scanner
Select the number of channels to use. =521 OIS Eannen
1CH, 2CH, 4CH, 8CH or 16CH |
When using logic channels: [+D_ Loge
Logic channels CH A through CH D are repre- Lodic Ch |
sented as one channel. ogic Lhannels
Channels for

Timebase 2 (exclusive for channels on the 8958)
CURSOR
Flto F8

Move the cursor to the [Timebase 2] item.

Select the number of channels to use.

1x8CH, 2 x8CH, 4 x 8CH, 8 x 8CH (default setting)

Ch 1to 8 and Ch 9 to 16 groups are each repre-
sented as one channel [1x 8CH]

Select the channels for measurement (analog/logic

inputs).

CURSOR Move the highlight cursor to a channel to use for
measurement.

F1lto F8 Select either choice.
Off No measurement.
On Use for measurement.

SHEET/PAGE Select the [Basic] page.

Set the Timebase 1 (or sampling rate).

CURSOR Move the cursor to the [Timebase] or [Sampling
Speed] item.
F1lto F8 About setting ranges: "Timebase Setting: Using

(Switch Display: F8) the TIME/DIV Key" (p. 91)

Set the Timebase 2 sampling rate.

CURSOR Move the cursor to the Timebase 2 [Sampling
Speed] item.
F1lto F8 Set the sampling rate.

(Switch Display: F8) The sampling rate cannot be set faster than that
of Timebase 1.

Input Module and
Channel Nos.

measurement

About the Number of Channels

For the Model 8861-50 case:

The total number of usable channels is
twice the number of selected channels.
However, the number of channels enabled
for use in the upper tier (Units 1 to 4+ and
Logic A to D) and lower tier (Units 5 to 8)
cannot exceed the specified number of
channels (p. 89).

When [8CH] (Timebase 1) / [8 x 8CH]
(Timebase 2) is selected with the Model
8861-50: up to eight channels (Timebase
1) / 64 channels (Timebase 2) can be used
on both the upper and lower tiers. (The to-
tal number of usable channels is 16 on
Timebase 1 plus 128 on Timebase 2.)

4
lt% I&Usech
imebasel]

LT
Sarmpling Clock @INT (O)EXT
5 Timehase I5us,‘div -
(Sampling Speed) |5Dnsjrg -
Shot Fixed () User
Fixed Shat - .
(=] [n] 25 4
(MAX Shat) 2,000 div
(Recording time) 12505
(Scanner Unit)
r[Timebase2]l——{~ 2
B [Sampling Speed ISDms,’S 5 ]




o7

4.2 Setting Measurement Configuration (Status Settings Screen)

4.2.4 Setting the Recording Length (number of divi-
sions)

Set the length (number of divisions) to record each time data is acquired.

The following methods and settings are available:

« Fixed recording length [Fixed]: select from the fixed recording lengths
(p. 97).

e Set arbitrary recording length [User]: set an arbitrary recording length in
units of divisions (p. 99).

e Continuous [Cont]: records continuously (Recorder Function only) (p. 101).

Recording Length and Data Samples

* Memory Function and memory waveforms with the REC&MEM function.
Each division of the recording length consists of 100 data samples. The total
number of data samples for a specified recording length = set recording length
(divisions) x 100 + 1.

» Recorder Function and recorder waveforms with the REC&MEM function.
Each recording length division = 100 pairs of data points, with each pair com-
posed of two samples: the maximum and minimum measured values within
each sampling period.

See "Appendix 4.4 Recorder Function Values" (p. A50)

@ To change recording length while measuring

Recording length can be changed on the Waveform or Settings screens. The re-
cording length becomes effective at the time the setting is changed.

See Modifying the Waveform screen view: "4.4 Setting Measurement Configuration on
the Waveform Screen" (p. 114)

Setting a Fixed Recording Length (Fixed Shot) [MEM ) REC JRECAMEM

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

sbBuies uonelnbijuod uswalinsea|\ ¥ Ja1dey)d

Operating Key Procedure 1
1 (with the Memory function) :Basic || PYVEERaS
SHEET/PAGE  Select the [Basic] page. B L
‘ Sampling Clack @INT (OExT
; ; ‘ Timebase IW—.
2 Select the setting method for recording length. ‘ (ssmoing Speed) [
CURSOR Move the cursor to the [Shot] item. Hz (et @fwed) Quser
F1 Select [Fixed]. 3 Fixed Shot EEr
(MAX Shat) 500,000 div
A (Recording time) 12505
3 Set the recording length.
CURSOR Move the cursor to the [Fixed Shot] (Fixed re-  pisplayed recording time and maximum
cording length) item. recording length are linked to the record-

F1to F8 Select the length of waveform to be acquired (re- N9 length setting.

(Switch Display: F8) cording length). )
(Memory Function case)
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Description

Setting Range of Recording Length

Memory Function

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000, 200000, 500000,
1000000, 2000000, 5000000, 10000000
The setting range depends on the capacity of installed memory and the number of chan-
nels enabled for use.

Maximum Recording Length [Divisions]
Installed Memory
(Words) No. of Chs Used
16 8 4 2 1
8860-50
8861-50 32 16 8 4 2
32M 64M 20,000 20,000 50,000 100,000 200,000
128M 256M 50,000 100,000 200,000 500,000 1,000,000
512M 1G 200,000 500,000 1,000,000 2,000,000 5,000,000
1G 2G 500,000 1,000,000 2,000,000 5,000,000 | 10,000,000
Recorder Function
25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000
The setting range depends on the capacity of installed memory.
Maximum Recording Length [Divisions]

Installed Memory
(Words) Other than the Model 8958 16-Ch | 0| 8958 16-Ch Scanner Unit
8860-50 | 8861-50 Scanner Unit
32M 6aM 5,000 1,000
128M | 256M 20,000 5,000
512M 1G 50,000 20,000
1G 2G 100,000 20,000

See "Appendix 2.4 Memory Capacity and Maximum Recording Length" (p. A35)
"Appendix 2.3 Timebase and Maximum Recordable Time" (p. A30)

REC&MEM Function

Memory waveform: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000
Recorder waveform: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000

The setting range depends on the installed memory, whether memory division is enabled,
and whether the Model 8958 16-Ch Scanner Unit is installed.

Maximum Recording Length (Memory waveform)
The maximum number of memory divisions is 1,024.

[Divisions]

Installed Memory Storage Capacity

Number of divisions

32M 128M 512M 1G

OFF 5,000 20,000 50,000 100,000

2 2,000 10,000 20,000 50,000

4 1,000 5,000 20,000 20,000

8 500 2,000 10,000 20,000

16 200 1,000 5,000 10,000

32 100 500 2,000 5,000

64 50 200 1,000 2,000

128 25 100 500 1,000

256 50 200 500

512 25 100 200

1024 50 100

Maximum Recording Length (Recorder waveform) [Divisions]
8958 16-Ch Scanner Unit Installed Memory Storage Capacity

32M 128M 512M 1G

Not installed 2,000 10,000 20,000 50,000

Installed 500 2,000 10,000 20,000
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Set Arbitrary Recording Length (User Shot) [MEM N REC JRECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

Operating Key Procedure
1 (With Memory function) ~[Timebase1]
SHEET/PAGE Select the [Basic] page. Sampling Clock @mr - O
Timebase Im—.
. ) (Sampling Speed) |5Dnsjrg ]
2 Select the setting method for recording length. 2
Shot O Fixed | @ Y5
CURSOR Move the cursor to the [Shot] item. 3[User — B o ]
F2 Select [User] (Arbitrary). (A% Shat) ST
(Recording time) 150us

3 Set the recording length.

CURSOR Move the cursor to the [User Shot] (Arbitrary re- : N .

cording length) item Displayed recording time and maximum
' recording length are linked to the record-

Flto F8 Specify a recording length. ing length setting.
[TT], [L41: Increments and decrements the value _
by 10 steps (Memory Function case)
See"Entering Numbers" (p. 65)

Description Setting Range of Recording Length

Memory Function

1to 10,240,000 (divisions)
The setting range depends on the capacity of installed memory and the number of chan-

nels in use.
Maximum Recording Length [Divisions]
Installed Memory
(Words) No. of Chs Used
16 8 4 2 1
8860-50
8861-50 32 16 8 4 2
32M 64M 20,000 40,000 80,000 160,000 320,000
128M 256M 80,000 160,000 320,000 640,000 1,280,000
512M 1G 320,000 640,000 1,280,000 2,560,000 5,120,000
1G 2G 640,000 1,280,000 2,560,000 5,120,000 | 10,240,000
Recorder Function
1 to 160,000 (divisions)
The setting range depends on the capacity of installed memory.
Maximum Recording Length [Divisions]
Installed Memory Other th he Model 8958 16-Ch
(Words) ferhan e Moge 59816 Model 8958 16-Ch Scanner Unit
8860-50 | 8861-50
32M 64M 5,000 1,000
128M 256M 20,000 5,000
512M 1G 80,000 20,000
1G 2G 160,000 40,000

See "Appendix 2.4 Memory Capacity and Maximum Recording Length" (p. A35)
"Appendix 2.3 Timebase and Maximum Recordable Time" (p. A30)
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4.2 Setting Measurement Configuration (Status Settings Screen)

REC&MEM Function

Memory waveform: 1 to 10000000

Recorder waveform: 1 to 100000

The setting range depends on the installed memory, whether memory division is enabled,
and whether the Model 8958 16-Ch Scanner Unit is installed.

Maximum Recording Length (Memory waveform) [Divisions]
The maximum number of memory divisions is 1,024.

. Installed Memory Storage Capacity
Number of divisions
32M 128M 512M 1G
OFF 5,000 20,000 80,000 160,000
2,500 10,000 40,000 80,000
1,250 5,000 20,000 40,000
620 2,500 10,000 20,000
16 300 1,250 5,000 10,000
32 140 620 2,500 5,000
64 60 300 1,250 2,500
128 30 140 620 1,250
256 15 60 300 620
512 30 140 300
1024 15 60 140
Maximum Recording Length (Recorder waveform) [Divisions]
) Installed Memory Storage Capacity
8958 16-Ch Scanner Unit
32M 128M 512M 1G
Not installed 2,000 10,000 40,000 80,000
Installed 500 2,000 10,000 20,000
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4.2 Setting Measurement Configuration (Status Settings Screen)

Setting Continuous Recording (Cont) ['REC JRECSMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28), To set from the Waveform screen (p. 114)

Operating Key Procedure )
Y easic |
1 CURSOR Move the cursor to the [Shot] item. _Storage
2 F3 Select [Cont] (Continuous). Timebase [earmsretiv 3

(Sampling Speed) [100ns/5 b

Shot (O Fixed () User

(Max Shot) (80,000 div)

(Recording time) Cont

Indicates the maximum number of divi-
sions remaining in internal memory that
can be retraced after recording has
stopped.

(Recorder function case)

See "Appendix 2.4 Memory Capacity and Maximum Recording Length" (p. A35)
"Appendix 2.3 Timebase and Maximum Recordable Time" (p. A30)

NOTE Real-time printing

« Real-time printing is not available when the timebase is 20 to 200 ms/div, even
if Auto Print (real-time printing (p. 317)) is [On]. Of course printing can still be
performed manually after finished measuring (p. 319).
Up to 5,000 divisions of data can be internally recorded by the instrument
(with the Model 9715-50 Memory Board installed).

« Data is not saved internally during measurement. Data remaining in memory
is saved when measurement is manually aborted.

« When using the Model 9684 DC Powr Unit, or when using the Model 8995-01
A6 Printer Unit to print numerical values, real-time printing is not available at
timebase settings of 500 ms/div or 1 s/div.
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Measuring beyond the maximum recording length

When [Cont] recording is selected and measurement continues beyond the
recording length, the remaining recording time displayed on the Waveform
screen becomes negative after the end of the recording time (zero). (except
when display of both date and time is enabled) (p. 352)

Timebase setting with [Cont] recording

The timebase can be set to any value from 20 ms/div when the recording length
is set to [Cont]. If the timebase has been set to 10 ms/div, selecting [Cont]
recording length forces it to 20 ms/div.
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4.3 Acquiring Waveforms Using the Utility

4.3.1

1

Functions

Several utility functions can be applied when acquiring data. Make these set-

tings before measuring.

- . Operating

Utility Function Ref. Function

Displays a waveform as its data is being

*

Roll Mode *1 acquired (p. 102) | [mEMm]

Retains displayed waveforms on-screen

*

Overlay *1 by overlaying with the new waveform. (. 104) | [mEM]
Memory Memory space can be divided into mul- (p. 109)
Division *2 tiple blocks for recording waveforms. P- L)
Averaging *1  Acquired data is averaged. (p. 106) | [mEMm]

1*. Select from the [Utility Function] setting column on the Status Settings

screen.

2*. Make a setting on the Memory Division Settings Screen.

(Roll Mode)

This applies to the Memory function only.

Displaying Waveforms During Recording

When measuring at slow sampling rates with the Memory function, you normally
have to wait for recording to finish the specified recording length before viewing
the waveform. However, by using the Roll Mode, you can view the waveform as
the data is acquired. The new waveform scrolls automatically.

Roll Mode [ MEM ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28)

Operating Key Procedure

SHEET/PAGE Select the [Basic] page.
CURSOR Move the cursor to the [Roll Mode] item.
Flto F8 Enable or disable the function.

Normal recording. Data is displayed only after

G acquiring the specified recording length.

Waveforms are displayed while recording
(with 1-ms and slower settings). When the

On timebase is set to 500 ps/div or faster, wave-
forms are not displayed until after acquisition
has finished.

Regardless of the timebase setting, whether
or not the waveform is displayed depends on
the waveform display magnification settings
while the data is being recorded.

However, if the waveform display is set for a
faster timebase than 20 ms/div, it is only dis-
played after acquisition has finished.

Auto

N ltilite Functiond

1

[ Rall Made IAuto - ]
Crverlay off -
Averaging Off -]

When [Auto] is selected

Example: When the timebase setting is 1
ms/div

If display magnification = [x 1], displays af-
ter the waveform has been recorded.

If display magnification = [x 1/100], dis-
plays while recording because the display
is 100 ms/div.
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4.3 Acquiring Waveforms Using the Utility Functions

When the Roll Mode is enabled ([On] or [Auto])

« The Roll Mode, Overlay (p. 104) and Averaging (p. 106) functions cannot both
be enabled at the same time. When the Roll Mode is enabled, the Overlay
function and Averaging function are automatically set [Off]. And setting Over-
lay and Averaging function [On] automatically turns the Roll Mode [Off].

e When Auto Print (p. 317) is enabled, printing is available simultaneously with
waveform display (if the internal printer is installed). However, for X-Y wave-
forms, all data must be acquired before printing.

When the Roll Mode function is disabled ([Off])

Waveforms are displayed after the data has been acquired for the entire record-
ing length, so with slow sampling there may be a long wait after starting mea-
surement before the waveform is displayed.
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4.3 Acquiring Waveforms Using the Utility Functions

4.3.2 Overlaying Waveforms

This applies to the Memory function only.

Displayed waveforms are retained on-screen and overlaid with new waveforms.
Use this to compare new waveforms with those recorded immediately before.
(When the trigger mode is [Repeat] or [Auto])

Methods are available to automatically overlay waveforms while measuring, and
to overlay waveforms manually without limit.

Normal Display Waveforms with the Overlay Function

=)

Overlay [ MEM ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (p. 28)

Operating Key Procedure
1 Enable/disable the Overlay function. [Utility Function]
. Rall Made off -
CURSOR Move the cursor to the [Overlay] item. s 1sfcive)
Imefan s/ div——
Flto F8 Select either choice. [Overlay 1 O - ]
Off Overlay disabled (default setting). [ Method 2 Jauto I ]
on Overlay enabled. RIEREY off -
When [On] is selected: Choose the overlay method.

CURSOR Move the cursor to the [Method] item. This mode cannot be used simultaneously
with the Roll Mode.

"When the Overlay function is enabled
Normal overlay enabled. (fon))." (p. 105)

When the trigger mode is [Repeat] or [Au-
to], waveforms are overlaid from starting
until measurement stops.

F1lto F8 Select either choice.

Auto

Waveforms are manually overlaid on the
Manual screen. Waveforms remain on-screen re-
gardless of the trigger mode.

Measurement (Waveform Acquisition)

When [Manual] is selected: to overlay manually (p. 105)
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4.3 Acquiring Waveforms Using the Utility Functions

Manual Overlay (Any waveform can be retained

on-screen)

To open the screen: Press the DISP key—Waveform screen

Operating Key Procedure
¥
1 CURSOR Move the cursor to the [Overlay] button. e E e
IE3 <2 [zoom[<T0 = 100us/div - i g
2 Flto F8 Select either choice.
Acquired waveforms remain on-screen.
Overlay = Waveforms continue to be overlaid on-
screen until cleared.
Clears the screen of all overlaid wave-
Clear
forms.
DeSCI’IptIOH When the Overlay function is enabled ([On]).

« The Roll Mode function (p. 102), Overlay (p. 104) and Averaging (p. 106) func-
tions cannot both be enabled at the same time. When the Roll Mode is
enabled ([On] or [Auto]), the Overlay and Averaging functions are automati-
cally set [Off]. And setting Overlay and Averaging function [On] automatically
turns the Roll Mode [Off].

« Printing and A/B Cursor tracing apply only to the last-acquired waveform.

When automatically overlaying (Overlay: [On], Method: [Auto])
The following operations are not available on the Waveform screen.
* Waveform scrolling

e Zoom function On/Off

» Changing time axis magnification/compression

« Changing zero position

In the following cases, overlaid waveforms are cleared and only the most recent
waveform is displayed.
« When the split-screen settings are changed on the Sheet Settings screen
« When the [X-Y Comp] settings are changed on the Sheet Settings screen
* When settings in the [Wave Disp] item column are changed on the [One Ch]
page of the Channel Setting screen.
(Display magnification, zero position, variable, display on/off, waveform color)
* When searching a waveform

When manually overlaying (Overlay: [On], Method: [Manual])

In the following cases, overlaid waveforms are displayed in different formats.
« When the split-screen settings are changed on the Sheet Settings screen.
* When the Zoom or Variable functions are switched On/Off.
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4.3 Acquiring Waveforms Using the Utility Functions

4.3.3 Averaging Waveforms

This applies to the Memory function only.

The specified number of waveform samples is acquired and average values are

calculated to obtain the data to be displayed.

Use this function to suppress superimposed noise and instabilities from cyclic
waveforms. Increasing the number of waveform samples specified for averaging

generally enhances noise suppression.

Normal Display Waveforms with the Averaging Function

=)

Y \
\ / 3 /
! \

/

&

S

/N

b

T

Averaging Function [ MEM ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen

See Screen Layout (p. 28)

Operating Key Procedure

1 Enable the Averaging function

CURSOR Move the cursor to the [Averaging] item.
F1to F8 Enable or disable the function.
off No averaging is performed.(default set-
ting)
on (Simple Averaging): Averages the speci-

fied number of waveform samples

(Exponential Averaging): Applies the
On specified weighting to the most recent
(Exponent) data and averages with less weighting

applied (exponentially) to earlier data.

2 With Averaging enabled [On]

CURSOR Move the cursor to the [Number] item.
F1lto F8 Set the number of waveform samples to be aver-
aged.

With Exponential Averaging enabled [On (Exponent)]

CURSOR Move the cursor to the [Number] item.

F1lto F8 Set the number of waveform samples to be aver-
aged.

CURSOR Move the cursor to the [Attenuation] item.

F1lto F8 Set the weighting ratio (attenuation constant).

2,4,8,16, 32, 64, 128, 256

Once measurement starts, the number of waveform samples speci-
fied to be averaged and the number of samples currently acquired
are displayed.

~[Utility Function]

Rall Made off -
(Tirne/div 1msfdiv-—)
Crverlay on -
Methad I Auto -
averzang [E— -
MNurnber |2 E
Averaging On(Exponent) ]
MNurnber |2 E
Attenuation |2 3




Description

About Averaging
Calculations
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4.3 Acquiring Waveforms Using the Utility Functions

When Averaging is enabled:

e« The Roll Mode (p. 102) and Averaging cannot be used simultaneously.
Enabling the Roll Mode (by selecting [ON] or [AUTO]) automatically turns
Averaging off. Also, enabling Averaging (or the Overlay function) automati-
cally turns the Roll Mode off.

« Maximum recording length is one fourth the non-averaging length.

» Logic waveforms cannot be displayed.

« Averaging is not available when using the Model 8958 16-Ch Scanner Unit.

« Averaging and Timebase 2 (Sampling 2) cannot be used simultaneously.

When using the Memory Division function:

« Averaging cannot be enabled.
« Trigger Priority and Stop Triggering are not available.

Simple Averaging
Waveform samples are sequentially summed until the Nth measurement is com-
pleted, at which time the sum is divided by N to obtain the average value.

1 N A: Averaging value,
A = N z Xi Xj: Value measured at time i,
i=1 N: Number of samples to average

Exponential Averaging

The specified weighting (attenuation constant k) is applied to the most recent
data, and the average value is obtained by applying less weighting to earlier
measurement data as the number of measurements is summed.

A1 = X1 Aq: Average value after first measurement,
Xq: Value of the first measurement

Y n: No. of waveform samples (2 to N),
A k((k 1)An _1 + Xn) . . ples ( )
. Attenuation constant

A Average of n samples,
Xq: Value of the n" waveform sample
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4.3 Acquiring Waveforms Using the Utility Functions

Relationship Between Trigger Mode and Averaging
See Trigger mode settings: "6.3 Setting the Trigger Mode" (p. 138)

Trigger Mode:

When the Trigger Mode is [Single], measurement continues until the specified
[Single]

number of waveform samples is acquired.

Start Measurement

Trigger criteria met When the specified num-

START key ber of waveform samples
\L has been acquired
Input Trigger Acquiring the Averaging, Screen display, L "
Signal [ | Wait state [ | waveform (up to simple average, numerical value » Finished *2
the specified Re- exponential av- calculation, print-
T cording Length) erage ing and saving

———» Aborted *3

Stop key pressed
twice

Before the specified number of waveform
samples has been acquired *1

*1. Awaiting a trigger until the specified number of samples is acquired.

*2. Measurement finishes automatically when the specified number of samples is ac-
quired.

*3. If you press the STOP key twice to abort before the specified number of waveform
samples is acquired, no waveform data is retained.

Trigger Mode:

When the Trigger Mode setting is [Continuous], measurement continues for the
[Continuous]

specified number of waveform samples to be averaged, after which operations

such as on-screen display and measurement repeat until you press the STOP
key.

Start Measurement . Lo
Trigger criteria met

START key \L Stop key pressed
Input || Trigger Acquiring the Averaging, Screen display, once » Finished
Signal Wait state waveform (up to simple average, numerical value » Finishe

the specified Re- exponential av- calculation, print-
T cording Length) erage ing and saving

——» Aborted *3
Stop key pressed
twice

Before the specified number of waveform samples
has been acquired

Repeating until you press STOP *1, *2

*1. With simple averaging, a new average value is calculated each time the specified num-
ber of samples is acquired.

*2. With exponential averaging, the previous average value is applied to the next measure-
ment series when the next average is calculated.

*3. If you press the STOP key twice to abort measurement before the specified number of
waveform samples is acquired, no waveform data is retained. To retain waveform data,
press the STOP key once and wait until measurement finishes.

Trigger Mode:

When the Trigger Mode setting is [Auto] after you press the START key, data is
[Auto]

acquired after a fixed time even if no trigger criteria are met. In this case,
because the signal is asynchronous, averaging data has no meaning.
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4.3.4 Dividing Memory

Settings are made on the Memory Division Settings screen. Blocks to be displayed can also be selected on
the Waveform screen (p. 220).
This applies to the Memory function and REC&MEM function only.

41 Open the Settings screen e

[Memory Dlv]"_ i
2 Menu selection | One Ove | I D
[Tramman | | Frec shot 5 ety Ref Block on g
e (Maxshot) 50,000 v —
,,,,,, g
MENU = SR E—
DISP C ] SHEET/PAGE Start Block IR g Wave Display |

Use Blocks 100 g

o)

FILE “ Esc SELECT
O A A

About screen contents:
"2.5.5 Memory Division Settings Screen" (p. 37)

[
|

[The Function o record = memary to each black i mre than one area to diide

Waveforms can be recorded into individual blocks by dividing memory space into
multiple blocks. You can record waveforms beginning at any block (Start Block),
choose which blocks to display (Display Block), or display multiple overlaid
blocks (Reference Block).

The maximum number of blocks for memory division depends on the installed
memory board and recording length (up to 4096 divisions, for REC&MEM up to
1024 divisions).

In addition, triggered waveform data can be acquired continuously and recorded
sequentially in specified blocks (at the Start Block, for the specified Used
Blocks). Dead time while displaying or printing (during which triggers are
ignored) can be minimized.

Even if the Memory Division function is not used, up to 16 blocks of data
(depending on the specified recording length) can be saved to each block, so
that previously recorded data can be selected for display on the Waveform
Screen.

See "8.11 Viewing Past Waveforms" (p. 219)
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Normal - Dead time (not recorded)

NN AN

<>
Recording length

Memory Division When the number of Used Blocks = 5

pz Start Block
1 2 3 4 5 6

seas [ NN

L |
A

< >
Recording length y Display Block

Auto Save Reference Block h ; lock be disolaved
Auto Print The Reference Block can be displayed as an

overlay.

When batch saving, an index
\/\//\/j\/\\/\/\\/\/\ file (SEQ) is created. When
reloading this file, all saved

1 2 3 4 5

Used Blocks blocks can be read at once.

When saving manually, select whether to save all used blocks,
or just the displayed block. (p. 285)
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Memory Division: Recording Settings

To open the screen: Press the SET key — Select with the SUB MENU keys —Mem Div Settings screen
See Screen Layout (p. 37)

1

Operating Key Procedure
Enable the Memory Division function.
CURSOR

F2 Select [On].

Move the cursor to the [Memory Div] item.

Off Memory Division is disabled.(default setting)

On Memory Division is enabled.

Set the recording length.
(This is linked to the recording length setting on the Status Set-

tings screen.)
CURSOR Move the cursor to the [Shot] item.
F1lto F8 Set the recording length.

The maximum recording length and number of divi-
sions are determined automatically according to
memory capacity and the number of channels
used.

Setting range: "Appendix 2.5 Recording Length
and Maximum Number of Divisions (Memory Divi-
sion function)" (p. A38)

Set the number of divisions.
CURSOR
Flto F8

Move the cursor to the [Division] item.

Set the number of blocks for division.

Default setting: 2

Changing the recording length on the Status Set-
tings screen changes the number of divisions.

Set the start block.
CURSOR
F1lto F8

Move the cursor to the [Start Block] item.

Set the block number at which to start recording.
Default setting: 1

Set the Used Block number.
CURSOR
Flto F8

Move the cursor to the [Use Blocks] item.

Set the number of blocks to use.
Default setting: 1

(Memory Divi——— [ —)
Shot 1 @ Fxed  (user
Fined Shot @ |25 3 iy
{M&X shot) 50,000 div
Division 3 Ilgg z]
{M&X 4096)
Start Elock 4 |1 2
Use Blocks 5 IlDD _E
Map  ()List
/ Maximum number of
Map L
_— divisions
Allows confirming
block usage List
status. Allows confirming informa-

tion such as the trigger time
of each block.(p. 112)

Memory Division and Waveform Calcu-
lation cannot be enabled at the same
time.

When the number of divisions is 32, the
Start Block is 5 and the Used Block num-
ber (number of blocks to use) is 20

<4—— No. of Divisions
Start Block

—

10 20
MITITIIIIIITITITIIT]

[
Use Blocks (Blue)

About Recording

When a fast timebase is selected, display-
ing, printing and saving operation are not
available while measuring.

Selecting the display screen for auto sav-
ing lengthens dead time.

To display any block on the waveform screen when finished measuring:
Set the number of blocks to display. (This can also be set on the Waveform screen.(p. 220))

To display overlaid waveforms:
Set the number of blocks for reference. (p. 111)
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Memory Division: Display Settings [ MEM ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Mem Div Settings screen
See Screen Layout (p. 37), To set from the Waveform screen (p. 220)

1

Operating Key Procedure

To display any block on the Waveform screen

Set the display blocks
(This can also be set on the Waveform screen.(p. 220))

CURSOR
F1to F8

Move the cursor to the [Display Block].

Set the number of blocks to display on the Wave-
form screen after measurement.

To display multiple blocks as overlaid waveforms
Enable the Reference Block function

CURSOR
F2 Select [On].

Move the cursor to the [Ref Block].

osstydock 4 R

T 10/03/'05 11:50:42.49
2 IOn -
B B

Wave Display 3 Ioff -

Ref Block

Reference Blocks are not displayed

off (default setting)

Reference Blocks overlay Display blocks

on on the display.

(When Reference Blocks are enabled [On])
Select whether to reference every block

CURSOR Move the cursor to the row number of the Refer-

ence Block to select its block number.

F7 or F8 Enables (On) or disabled (Off) Reference Blocks.
When enabled, the frame of the selected block is

red.

To overlay all waveforms, select the [All On] but-
ton.

Flto F8

All Off Disables all block references.

All On Enables all block references.

To display every block as its waveform is acquired

Enable the Trace Waveform display
CURSOR
F2 Select [On].

Move the cursor to the [Wave Display].

The waveform of the specified Display
Block is displayed after recording the

Off o

specified number of Used Blocks.

(default setting)

Waveforms are displayed one block at a
On time as they are acquired at each trigger

event.

Viewing Memory Division waveforms on the Waveform screen
See "8.12 Viewing Waveforms in Every Display Block (Memory Division)"

(p. 220)

Reference Block No.

When the Display Block is 5 and the
Reference Block is 3

Display Block (Green)

il an

10 20
INNNNNNRNNRNRREREN

Reference Block (Red)

Measurement data is recorded at the
colored positions.

Reference Block Selection
Reference Blocks can also be selected

and deselected in the [Reference Block]

item on the [List] display.

See: "Getting Details on Each Block" (p.
112)

Enabling the Trace Waveform display

lengthens dead time.

About Dead Time:

See: "Difference Between Dead Times
During Normal and Memory Division
Recording” (p. 112)

When Using Auto Save
When disabled, displayed images are not
saved.

Even if the Roll Mode is enabled (other
than Off), it is not usable when the Trace
Waveform display is disabled.
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4.3 Acquiring Waveforms Using the Utility Functions

©

©

Description

Getting Details on Each Block
The trigger time and measurement status of each block can be viewed on the [List]
screen.

Select F2 [List].

(O Map
'ND\ |Trigger 11 Saurce |Time Data | Use Black | Ref Black | =
1 10/03/'05 18:08:16.28 1-1 Sz div 2,500 o
2 10/03/'05 18:08:16.26 1-1 Sz div 2,500 o
3 10/03/'05 18:08:16.44 1-1 Sz div 2,500 o
4 10/03/'05 18:08:16.52 1-1 Sz div 2,500 o
=} 10/02{"05 18:08:; 16,60 1-1 Stz iy 2,500 L

Block No.

A block can be selected by the ~JCURSOR keys or the F5 to F8 keys. You
can move the cursor to the Reference Block column to set a block’s on/off state
as a Reference Block.

To switch block waveforms on the Waveform screen

You can use the SHEET/PAGE keys to select blocks to be displayed.

In the default state, the SHEET/PAGE keys switch Display Sheets. You can
change the function of the SHEET/PAGE keys to [Block Switching] on the System
- Environment Setting Screen.

See "13.2.6 Specifying SHEET/PAGE Key Operations” (p. 357)

Difference Between Dead Times During Normal and Memory Division
Recording

When both printer recording (Auto Print) and Auto Save are set for continuous
triggering [Cont]

Anomalous phenomena occurring during

dead times are not detected.

WAV/\Y/ AVAV21AVAN AV \VAVA VA TAVAY\
RecMﬂgthW

Dead Times
Times during which sampling is inhibited due to internal
processing, printing or saving

When the Trace Waveform Display is disabled (Off) during Memory Division

recording Dead Ti
eal imes

AVAVA'/\YAVA
VNN .
Recording Length ; \ ¥ + ¢

1 2 3 4 5 6
The waveform data of each recording length is recorded in one block.

When recording with Memory Division, dead time is shorter than with normal recording.
When Trace Waveform Display is enabled, dead time is longer.




NOTE
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The times during which sampling is inhibited (dead time) due to display and
recording processing after each block of data has been acquired are about 8
ms.

When measuring a parameter other than voltage or current with the Model
8940 F/V Unit, dead time is about 230 ms.

When using the Model 8958 16-Ch Scanner Unit or Timebase 2 sampling,
dead time may be longer, depending on the Timebase 2 sampling speed set-
ting.

When the Trace Waveform display is disabled, even if the Roll Mode is
enabled (other than Off), the Roll Mode function is unusable.

The Averaging function is not available when Memory Division is enabled.
When triggering occurs very often, pressing the STOP key may not stop mea-
surement until enough data has been acquired to fill the blocks specified for
use.
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4.4 Setting Measurement Configuration on the Waveform Screen

4.4 Setting Measurement Configuration on the
Waveform Screen

The following measurement configuration settings can be made on the Wave-
form screen. These can be changed while measuring.

Setting choices depend on the operating function. Refer to each setting on the
Status Setting screen for details of setting choices.

Also refer to "Chapter 9 Measuring with Real-Time Saving" (p. 235) for details
about the function.
Refer to the Analysis and Communication Supplement for FFT function details.

Use the CURSOR keys to move the cursor to each setting item, and select your
choice with the F keys.

Press the SUB MENU keys to change available setting items (p. 21).

Sampling Rate

(When Timebase 2 is selected, 4
the sampling rate of Timebase

2 is displayed) |

Selectable when the Overlay function is
enabled (p. 104).

1 2

Memory Function MEM || Time |[G0us/divé < 500ns/S Mag |[> 1 <] Bius/div Confie_ 4]
[ = Shot ||100 - Bms Zoom|| > 2 - 2Buz/div ,ﬂlﬂuto -5 % E|E|
| | I ] -
3 . ) 5 "6.12 Making Trigger Settings on the
1 2 Recording Duration 4|' Waveform Screen" (p. 167)
R der F ) [ Time [iomssdiv <100ns/5 Mag [[> 1 - | 10ms/div | Confie_ ||
ecorder Function Bl & [ s = <] 250ms Frint [0diw g | TI[Sinee ~ |E
I l "To pause and restart printing (during Real-Time
1 32 Printing) (Recorder Function and REC&MEM Func-
tion)" (p. 318)
| |
REC&MEM Function RECZMEM| REC I‘IDDms,-"div ~| 100ns/S Shot |[25 -| 25s ﬂ|8ing|e - [ Gonile B
[ & |mem| Time |[10usidv < 100ne/S Shot [[25 - 250us 0% g1 [
Setting Items Description Selection Choices
1 Function Memory Function Recorder Function IF—'{ErS:fi‘gAnEM
) . Internal (INT) or
Time (Button) Selects the sampling clock. External (EXT) (cannot be selected)| (cannot be selected)
Timebase
2 E 90) ) (Setting  Sets the input signal acquisition rate. (. 92) (. 92) (. 92)
P column) The setting value is time per division. p- P p-
o . . Fixed, User, or
Shot . (Button) Specifies the recording length setting Fixed or User Fixed, User, or Cont | Cont (Recorder
(Recording method.
3 Length) waveform only)
(Setting  Sets the recording length (number of divi-
(p- 97) column) sions) for each acquisition operation. (p-97) (p-97) (p-97)
(Button) S_elects viewing the waveform of the en- Whole Wave Whole Wave
Mag tire recording length on one screen. Memory Waveform,
a4 (Magnifica— Selects magnification on the horizontal 21 steps from x 10 to | 16 steps from x 4 to| Recorder Waveform
tion) (Setting  axis (time axis). 1/500,000 1/20,000 * Each can be set in-
(p. 211) column) Overall fluctuations can be quickly seen (Magnification/Com- | (Magnification/Com- | dependently
by compressing pression) pression)
(Button) Magnifies a section of a waveform. on or Off Setting is possible
5 Zoom Turn [On] when you want to zoom. only when a Memory
.21 i o ] Waveform is dis-
(p. 213) g?::;nr% Set the magnification ratio. x 10 to 1/200,000 played.
) i Pause Print/ Restart
Print (Button)  Stops or resumes real-time printing. Print A setting item is can
6 318 . y — be selected if its
(p- ) (Setting When resuming printing, set how many : di [Display] is enabled.
15 to O div
column) divisions to retrace for printing.

*_ with timebase settings between 10 and 50 ms/div, the measured waveform is displayed as compressed regardless of the magnification

setting
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Set the measurement range, scaling and input waveforms for input channels on the Channel Settings
screen. Input channel settings can also be made on the Waveform screen. (p. 134)

4 Open the Settings screen
2 Menu selection

—— MENU ——

DISP [: :)

SUB MENU

SHEET/PAGE

SET

ESC SELECT

e ) A A

-

J—
v [ IEERNE (71 ot | o o | scarg [ v (Lo
1 e e T —-_I ]
s Nedeed prlt3tn) | Bwoicin |_ e carem |-
- i T —
S— (] P
== S {1150 = 1)
Apstcation 5 lﬂm—:
e Y
[
o
-100m
e Dol ]

About screen contents: 3 Page selection —
"2.5.2 Channel Settings Screen" (p. 32)

[0 |28 comment I@ al ch [§§ Scaling [%4 Wariahle

LB
The mavelorm dsplay color cam be solecdted.

The setting choices for input channels depends on the type of input module. Refer to the Input Module Guide for
details. If the measurement range is unknown, it can be set automatically.

See "3.3.5 Automatic Range Setting (Auto-Ranging Function)" (p. 74)

Input Module (Analog Channel) Settings

(p. 116)

[One Ch] Page

 Selection of channel(s) to set

* Measurement range setting

« Measurement mode, input coupling, low-pass
filter and probe attenuation*! settings

« Channel comment*2 settings (p. 118)

*1. Setting choices depend on the type of input module.
These settings are also available on the [All Ch]
page. (p.130)

*2. This setting is also available on the [Comment] page.
(p. 129)

Logic Channel Settings
[Logic] Page
* Waveform color settings (p. 184)

[Comment] Page
» Channel comment settings (p. 129)

>

Scaling Settings (p. 123)

[One Ch] Page

When using a clamp or external sensor, set to
convert measurement units for display.

These settings are also available on the [Scaling] page.
(p. 131)

Input Waveform Settings

[One Ch] Page

« Enable/disable waveform display, set display
color (p. 171)

» Zero position setting (p. 172)

« Vertical magnification and arbitrary display
range (Variable function) settings*(p. 215)

* These settings are also available on the [Variable]

page.(p. 132)

Other Settings

« Monitoring the input level (p. 122)
» Making copy settings (p. 133)

» Adding titles*(p. 118)
* Titles can be included on printouts.
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5.1 Analog Channel Settings

I 5.1 Analog Channel Settings

Setting choices depend on the type of input module. This section describes
channel settings using the Model 8936 Analog Unit.

The same setting choices are available with the following input modules:

» Model 8936 Analog Unit

* Model 8956 Analog Unit

* Model 8946 4-Ch Analog Unit

Refer to the Input Module Guide for settings specific to each input module.
Settings can be made on either the [One Ch] page or the [All Ch] page(p. 130) of
the Channel Settings screen.

Channel Settings (Example: 8936 Analog Unit)

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (p. 32), To set from the Waveform screen (p. 134)

1

Operating Key

SHEET/PAGE Select the [One Ch] page. |

Proced ;
rocedure Module (Unit) No. Channel No.

[ mEm ”ﬂl 28 Comment | alch |

Select the module (Unit) and channel number to be set. 7|IUHTE|'|511_E|L27 ‘
CURSOR Move the cursor to each [Unit (no.)] and [Ch — Uil Y
(no.)]. [ channe! il -
F1lto F8 Select the module (Unit) number (Unit 1, 2, ...) Comments can be entered for each
and channel. (The type of the selected module is channel. (p. 118)
indicated beside the [Unit].) =———
Al ch |§Scahng I:\,i\f'arlahle I@ Logwcw
I 1
Verify the module type and measurement mode to be set. [ |
3 [Modulel—2nalog(12-bit) I—‘Zeru-ﬂdjust Off
Verify that the [Mode] is set to [Voltage]. Mocle [votage
] | Prane IT
|
Set the measurement range. 4 (et o)
. . | 110 = 195 a0
CURSOR Move the cursor to the [Range (/div)] item. 5 [Cﬂup“ng x|
Flto F8 Set the vertical axis (voltage axis range). | b |500He 3
5m, 10 m, 20 m, 50 m, 100 m, 200 m, 500 mV/div,

1, 2, 5, 10, 20 V/div Measurement Mode
When using an input module that can pro-
The setting is the amplitude per division on the \jige multiple types of measurement, such
vertical axis. as voltage and temperature, select the
ThIS Sett|ng can a|SO be made Wlth the RANGE/ type of measurement to be performed.
POSN knobs.(p. 117)

Select the input signal coupling method (as occasion

demands).

CURSOR
F1to F8

See "3.11.2 Setting Input Coupling" in

Move the cursor to the [Coupling] item. the Input Module Guide

Select either choice.

DC Coupling
DC Select this to acquire both DC and AC compo-
nents of an input signal.

Select this to eliminate any DC component
from an input signal. Use this to measure only

AC ) .
the ripple component superimposed on pul-
sating current.

GND The input signal is disconnected. Zero posi-

tion can be confirmed.
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5.1 Analog Channel Settings

Operating Key Procedure
[Module]l—aralng(12bit) | Zero-adivst | offset
Set low-pass filtering (as occasion demands) Mode  [voitags 7
Probe IT
CURSOR Move the cursor to the [LPF] item. Range(jc) [romy %
- i i i . {1LSE = 125uv)
Flto F8 Set the low-pass filter in the input module oy [ 3
(For Model 8936) Off, 5Hz, 500Hz, 5kHz, 100kHz 6 [ LPF [500mz ]
Select the probe attenuation. mentl | =
CURSOR Move the cursor to the [Probe] item. lel— Analog(12-bit) [4 Zero-Adijust U[oﬁset Cancel ]:
Flto F8 Select according to the connection cables being Ivottage 704 o )
used.
(el [1omyv B

Select when measuring using Model L9197,

11 9197, L9198 or L9217 Connection Cords. About fow-pass filtering .
_ _ See "3.11.3 Low-Pass Filter (LPF) Set-
101 Select when measuring using the Model tings" in the Input Module Guide
9665 10:1 Probe. About probe attenuation
- Select when measuring using the Model  Matching the probe attenuation setting to
' 9666 100:1 Probe. that of the input channel's probe enables
" Select when measuring using the Model ~automatic conversion of voltage axis
LinleleEC 9322 Differential Probe. range measurements for direct reading of

numerical values.

See "3.11.15 Probe Attenuation Selec-

Perform zero adjustment (after warm-up). tion” in the Input Module Guide

CURSOR Move the cursor to the [Zero-Adjust] button. About zero adjustment
F1 Select [Execute]. Adjusts the zero position of an input mod-

. le. Warm-up time depends on the type of
When executed, all channels are zero adjusted . up i P yp

(except in the Model 8958 16-Ch Scanner Unit). input module. ) .
See "3.11.17 Executing Zero Adjust-

ment" in the Input Module Guide
Perform Offset Cancel (as occasion demands). About offset canceling
Executing Offset Cancel when using a

CURSOR Move the cursor to the [Offset Cancel] button. N S M S Y S

F1 Select [Execute]. See "3.11.18 Executing Offset Cancella-
When executed, only the selected channelis cor- tion" in the Input Module Guide
rected.

sbumas |auueyd 1ndu| g Jardeyd

@ To display converted units when using a clamp or sensor

Set scaling.
See "5.4 Converting Input Values (Scaling Function)" (p. 123)

To change the input waveform color, zero position and magnification on the
vertical axis

See "7.1 Making Input Waveform Display Settings (Analog Waveforms)" (p. 170)
"8.9 Magnifying and Compressing Waveforms" (p. 211)

To set the measurement range or zero position by the RANGE/POSN knobs

To set the measurement ( }
range: turn the inner

RANGE knob.

UNIT CH RANGEPOSN
A RANGE=0)=POSN

Select a lower Select a higher
sensitivity range  sensitivity range
v PUSH:CH ON/OFF
To set the zero position: { }
turn the outer POSN knob.

Lower position  Higher position
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5.2 Adding Comments

I 5.2 Adding Comments

| 5.2.1 Adding a Title Comment

Title comments can be printed on the recording paper.
Allowed number of characters: up to 40

To print, enable the setting on the Print Settings screen.
See "12.6.5 Printing Comments and Setting Data" (p. 337)

Title Comment (for printing) [MEM N REC JRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (p. 33)

Operating Key Procedure
1 SHEET/PAGE Select the [Comment] page. One ch
Title G 1
_]
2 CURSOR Move the cursor to the [Title Comment] item. [[n —
nalog.
3 Flto F8 Enter comment text. h% T3 | Comment |

See "Entering Text and Comments" (p. 66)
"Comment Entry Example” (p. 120)
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5.2 Adding Comments

5.2.2 Adding Channel Comments

Comments added for each channel can be displayed on-screen. Comments can
also be printed on recording paper.

Allowed number of characters: up to 40

Make settings on either the [One Ch] page or the [Comment] page.

To display comments on the Waveform screen:
Enable comment display from the Environment (Env) Settings screen (Default setting: Off).
See "13.1.2 Displaying or Hiding Comments" (p. 351)

To print comments with measurement data:
Set on the Print Settings screen.
See "12.6.5 Printing Comments and Setting Data" (p. 337)

Channel Comments [ MEM ) REC JRecememl FET JREALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (p. 33)

To set on the [One Ch] page (only analog channel comments)

Operating Key Procedure
TE ST RN [ P |
1 SHEET/PAGE Select the [One Ch] page. '[.rr\ i |
Move the cursor to the [Comment] item. Lwodulel—Anamgilniy A soluAdie: | DI5E
2 CURSOR [ ] {Mm e ¥
obe i
3 F1to E8 Enter comment text.

See "Entering Text and Comments" (p. 66)
"Comment Entry Example" (p. 120)
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To enable on the [Comment] page (both analog and logic chan-
nel comments)

Operating Key Procedure ‘ P Zoacia a2 Comment |
[Title G t]
1 SHEET/PAGE Select the [Comment] page. | [_
[Analoe]
2 CURSOR Move the cursor to the [Comment] entry column | c (e |
for [Analog] or [Logic] channels. | 1
1- 2
3 F1 Enter comment text. | 51 [ | ]
See "Entering Text and Comments" (p. 66) Comment entry column for analog
l "Comment Entry Example" (p. 120) channels

1

Displaying comments on the Waveform screen
Set the [Display Comments] setting [On] on the Env Settings screen.
(p. 351)

Comment entry column for logic chan-
nels

@ Copy a comment from one channel to another?

Comments can be copied on the [Comment] page.
See "Copying Comments" (p. 121)
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5.2 Adding Comments

Comment Entry Example

The virtual keyboard is used to enter comments with the operating keys or a
mouse.

See "Using [Edit] for Entry" (p. 67)

In this example, we enter the comment “LINE-1" in the Comments field on
the [One Ch] page.

Use the CURSOR keys to move the cursor to the Comments field, and press the
F1 [Edit] key.
The virtual keyboard appears.

2

Use the CURSOR keys to move the cursor to “L”, and press the F1 [Set] key.
The letter “L” appears in the entry field.
L |

[o]1]z]3] | [ ] e
b

slefs]s]s ]

|
:

fla|hfi]i

-
nlo|plalr sltlu]|v|w Space Clear
2 [e[c[olefleTe o[ LJY o«
{nfofefofr]ls]t]u]y]w] |- [[<<]5>
.

Co [

Continue entering the same way.

» To change character sets, press the F8 [Character set] key to switch the entry
mode (Virtual Keyboard Entry Modes) (p. 68)).

SnRRn nnnn weee e | Bl oo nnn nonnn e
pOEND BONnn ANEEE [EER ERnEE DORDD AEEA
ADRRNR BEnRn ANAEE (e At e .t e o
pOnDn EEnnn onnEE| (EEE e d DooEn SEEEE EEEE
nAnEn Bannn AnEEE (EEEE e . e
FENEE FEEEE EEEE| e . e

» To insert a character between existing characters: Use the F4 and F5 keys to
move the cursor to the entry point, and enter a character as in Step 2.

» To delete a character: Use the F4 and F5 keys to move the cursor (underline)
to the character following the one you want to delete in the entry field, and
press the F2 [BS](Backspace) key.

» To delete all entered characters: Press the F3 [Clear] key.

When finished entering, press the F6 [OK] or the ENTER key.
The characters are accepted and the virtual keyboard is closed.
To revert to the previous field contents, press the F7 [Cancel] key.
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5.2 Adding Comments

Copying Comments [ mem ) Rec Jloecanenll Fe JlReaive

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen—
Select the [Comment] page with the SHEET/PAGE keys

See Screen Layout (p. 33)

Operating Key Procedure
1 Open the dialog. [Analoe]
CURSOR Move the cursor to the channel with the comment
you want to copy in the [Analog] or [Logic] entry | =
column. =
F7 Select [Copy]. 1
The [Copy Settings] dialog appears.

Caopy, Settings
—————

| Copy Source |Gopy Destinati
Unit and channel number foritr ™ Efcha Dﬁ Selact Al
v
of copy source P— ey
All Settings 3 everse
g =¥
Unit-channel number(s) g:;
of copy destination(s) J @)
>
Q
©
o
8
o
=1
=
2 Select the copy source and destination(s). Selections can be made using the but- '_(.;
. tons in the dialog. >
CURSOR Move the cursor to the [Copy Source] item. Move the cursor to a button, and press g
Flto F8 Select the unit and channel number of the copy  the F1 key. 2
source. - Select All a
Selects all channels as copy destina- 0]
. —
CURSOR Move the cursor to the [Copy Destination] item. tions. =1
» Deselect All %
Flto F8 Select the unit-channel number(s) of the copy Deselects all copy destinations.
destination(s). . Reverse
Reverses selected and deselected
3 Execute copy. settings.
» Copy
F7 Select [Copy]. Executes the copy process.
The selected content is copied. o B

Cancels the copy process.
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5.3 Monitoring Input Status

I 5.3 Monitoring Input Status

| 5.3.1 Verifying the Input Level (Level Monitor)

You can verify the input status and display range while making settings on the

Channel Settings screen.
This is not available while measuring.

Interpreting the Display

[One Ch] Page of Channel Setting Screen

Measurement range judgment~_| e S
Screen display range judgment | S e
IN: in-range ™~ Measurement Units of Input Waveform
OUT: out-of-range ; Using the Scaling function (p. 123), measure-
] ment units can be converted as desired for
i display.
- 10
Acceptable Measurement Range —| 1 | Screen Display Range
- The display range is affected by Waveform
/ ur Magnification, Zero Position, Scaling and
| o X .
Current Input Signal Level ] - ) anla?tz)l)e settings.
Current Input Value .
\ INPUT
Converted Input Value — [ ==

(Appears only when the Scaling or
Vernier function is enabled)
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5.4 Converting Input Values (Scaling Function)

5.4 Converting Input Values (Scaling Function)

About the Scaling
Function

Scaling Methods

Use the scaling function to convert the measured voltage units output from a
sensor to the physical units of the parameter being measurement.
Hereafter, “scaling” refers to the process of numerical value conversion using the

Scaling function.

Gauge scales, scale values (upper and lower limits of the vertical axis) and A/B
cursor measurement values can be displayed in scaled units. Scaling is avail-

able for each channel.

Before Scaling
0.2

After Scaling

When scaling is enabled, the space between the brackets [ ] is widened.

Scaling Setting Example

See When using a clamp sensor (p. 126) (Example: Converting [V] —[A])
When using the Strain Unit (p. 127) (Example: Converting[ue] —>[G])

Two scaling methods are available:

~ Conversion Ratio Setting

(Example: Converting [V]— [A])

Set the physical value per volt (conversion
ratio: eu/V) of the input signal, an offset value
and measurement unit name (eu: engineering
units) for conversion, so measurement values
acquired as voltage are converted to the speci-
fied units.

Example:
Conversion ratio: A value per volt,
Offset value: B, Unit name: A

Convert from slope (conversion
ratio) and offset value

(Al

P4
By

v

~ Two-Point Setting

Set the voltage values of two points of the input
signal, the converted unit value of these two
points and the name of the converted measure-
ment units, so measurement values acquired as
voltage are converted to the specified units.
Example:

Voltage value at 2 points Voltage of units to convert

Vy: Higher potential point Ay:Value for higher
potential point

V| : Lower potential point A :Value for lower
potential point

Unit name: A

Conversion ratio and offset val-
ue are calculated from the two
points and converted

[A] 4
An
AL
Vi o VH vl
Actual measurement
values

Converted unit values
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5.4 Converting Input Values (Scaling Function)

Setting Scaling [ MEM ) REC_JReCaMEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (p. 32)

Operating Key Procedure

1 SHEET/PAGE Select the [One Ch] page.

(Setting can also be done on the [Scaling] page.)

[Sca“"g]ﬂOn 2 o | ek
(p. 131) Farmat m Uitz lﬁ_
2 Enable the Scaling function. 5@mn  Ozront  [rest |
Ratio 6 |1— Offset lgi
CURSOR Move the cursor to the [Scaling] item. L 5T —EEal |Gy
Input 2 [g — Scale 2 5
F2 Select [On] (Default setting: Off). N N
3 Set the display format for numerical values.
CURSOR Move the cursor to the [Format] item.
F1lto F8 Select either choice.
- - - Example:
Decimal Displays decimal values. Decimal format............. 1.2345 mV
Exponential Displays exponents in multiples of 3. Exponential format........ 1.2345E-03 V
4 Specify the physical units. When saving text or numerical calculation
results
CURSOR Move the cursor to the [Units] item. In certain cases, entered characters may
Flto F8 Enter the physical unit name. be changed when data is saved.
(Up to 7 characters) (p. 298)

See "Entering Text and Comments" (p. 66) )
"Scaling Methods" (p. 123)
5 Select the scaling conversion method.

CURSOR Move the cursor [Ratio] or [2-Point] (item current-  When setting by two points
ly selected). The point values can be set to the current
E1lto FS Select either choice. input values displayed on the monitor.
Ratio Specify by conversion ratio.

You can check that the conversion setting
2-Point Specify by two points. values are correct. (p. 125)

When using a clamp, scaling can be

. . erformed automatically. (p. 126
6 Enter the numerical values for conversion. P y- (P )

When you have selected [Ratio] (set conversion ratio " fen [ emp. [ check..
Farmat  [Dacimal - Units F
and offset)
| Ratio | () 2-Paint ,?
CURSOR Move the cursor to each of the [Ratio] and [Off- [ Rate 1 offet o ]
set] items. - o —
Input 2 [5m —5cde 2 I—Sm
F1lto F8 Enter numerical values in each field.

-9.9999E+9 to 9.9999E+9 [Ratio] Setting

See "Entering Numbers" (p. 65)
When you have selected [2-Point] (set input values for

t int d th | ft . [S':a“"g]_IDn <[ camp. [ cherk..
WO polints an e values aiter COI’]VGI’SIOI’]) . I—Dedmal = Units Ta—
CURSOR Move the cursor to the [Input 1], [Scale 1], [Input Orato | @zfont | [ geset
2] and [Scale 2] items. S offet B
Input 1 — Grale 1 I
Flto F8 Enter numerical values in each field. o o

Input 2 lsm— — Scale 2 I—Srn—
[2-Point] Setting

If you want to enter the current input value
asitisto Inputs 1 and 2, select F7 [Monitor
Value].

-9.9999E+29 to 9.9999E+29

See "Entering Numbers" (p. 65)

When entered, converted values are displayed in the specified phys-
ical units on the level meter. You can check that the setting values
are correct (p. 125).
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5.4 Converting Input Values (Scaling Function)

To verify correct scaling settings: Scaling Check

Select the [Check] button.  The [Scaling Check] dialog appears.

1 + 5Scaling Check
_ Input Scale
[Scaling]
on - Clarnp... Check...
_I | I ’- |2El W - ‘wuu &

Format IDecimaI 3] Units J&

O @aror > | ~ o
Ratio I5D Offset 0 (Check]
Input 1 Igggm — Scale 1 10 Im - ‘EDD A
Input 2 ID —=5Saez o

2 34

When appropriate numerical values have been entered, Select the [Close] but-
the converted physical value is displayed. ton to close the dialog.
Verify that it is converted correctly.

To reset Scaling settings

Select the [Reset] button.

[Sealinel—[o, T c¢k. —
Farmat lDecimaI—v Units o
(D Ratia (@) 2-Paint
Ratio B offiet o Scali .
Pl [ osdel [ caling settings are reset.
Tnput 2 lg— — Scale 2 lg—

Using the Scaling and Variable functions (p. 215) in combination

The full span of output from a sensor can be displayed. (p. 217)

At factory shipping, automatic correction of the variable function (p. 358) is set to
[On].

At this time, the Variable setting is altered so that it is linked to (dependent upon)
the measurement range and Scaling settings. If you want the Variable function
setting to take priority, use either of the following procedures:

« Set Scaling first, and then set the Variable function

« Set a Variable value before Scaling, and then set Scaling.

When automatic correction of the Variable function (Variable Auto Adjustment) is
disabled (Off), the Scaling and Variable settings are unlinked (independent of
one another).
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5.4 Converting Input Values (Scaling Function)

Scaling Setting Examples
Using a Clamp-On Probe

Example 1. Measure with the 10A range of the Model 9018-50 Clamp-On Probe and
display the measured data in units of [A] (Amperes)

To set automatically

Select the F1 [Clamp] button. Select the clamp type to be
1 * used. 2
[Scainel o 1 o
Format lDecimaI_v Units IA— Clamp Type
(D Ratio 2-Point
Ratio ISD— Offset IU— #
Tnput 1 lﬁ — Sede 1 llﬂi _>
Input 2 lg— — Scale 2 ID— 4
The Clamp Scaling dialog appears. - 3

(When the range is displayed)
Select the same range as that set
with the clamp.

Select the [Exec] button.
Scaling is performed automatically to
suit the selected clamp.

To set manually (enter two-point numerical values)

The 9018-50 Clamp-On Probe provides 0.2 V output when measuring 10 A. So
Scaling should be set to display 10 A with 0.2 V input (and 0 A with 0 V input).
However, you may need to switch the vertical axis (voltage range) to suit actual
input values.

For example, to display £0.2 V at full scale, set the vertical display to 20 mV per
division (the instrument’s 20 mV/div range)

[Scalinel—[5, [ ———— Setting ltems Setting Choice
Fomat  [Decimal | it a Scaling On
Oratio @ 2-Paint Format Decimal
Ratio |507 Offsat |07 Units A
put 1 [anom - S“:e Lo (Scaling Method)  2-Point
Input 2 I — S 2 I
" 5 =P Input 1—»Scale1 0.2—10
(0.2:displays as 200m)
Input 2—Scale 2 0—-0
02— 10— Inputs 1 and 2: [V] value
/\ . .
v L / o1l /'\ Physical values 1 and 2: [A] value (value

of displayed measurement units)

017 / 50 1 With scaling, signals from the sensor are
T T acquired as current values.
0+ - » 0+ . A/B cursors and gauges are displayed
il i and printed with current (Ampere) val-
01 + 5.0 + Ues.

See "Applying Gauges" (p. 198)
"List and Gauge Settings" (p. 330)

02 — -10 -
Before Scaling After Scaling
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5.4 Converting Input Values (Scaling Function)

Using the Model 8939 or 8960 Strain Unit

Example 2. Using the 20 G rated capacity and a sensor with 1000 pV/V rated output,
display measured data in units of [G]

For the rated capacity and rated output, consult the calibration record of the sen-
sor to be used. Set as follows:

[Scaling]—I N - Check...
Farmat IDecimaI -

Setting Items Setting Choice

Sceing o
Capacity o5 G ormat Decimal
Output llki L Units G
1pe =05V Capacity 20 [G]
Output 1000 [uV/IV]

1600 —

1200
[uel

800 +

-800 +

-1600 ——

Before Scaling

_16 N
After Scaling

(displays as 1K)

By using the Scaling function, signals
from the sensor are acquired as physical
values.
A/B cursors and gauges are displayed
and printed as physical (G) values.
See "Applying Gauges" (p. 198)

"List and Gauge Settings" (p. 330)
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5.4 Converting Input Values (Scaling Function)

Example 3.

Example 4.

When a calibration factor is stated in the sensor’s inspection records

It can be incorporated in the conversion ratio setting on the [Scaling] page (p.
131) of the Channel Settings screen.

Measure using a sensor with a calibration factor of 0.001442 G / 1 x 10°°
strain*, and display the measured data in [G] units.

The value of the calibration factor (0.001442 [G]) is set as the conversion ratio.
(* 10° strain = )

[Scaling] Page on Channel Settings Screen
1 Press the SHEET/PAGE keys to

select the [Scaling] page. | _mem |[@orech [e8 comment |@ i ch Elscaino |EY
2 Move the cursor to the [Ch] column | @Fato Ozron |
of the channel to be set, and select || st || (@)=t | Form | Ratio [ offset
F1 [All Settings]. Forerme T e o
The [Scaling] dialog appears. I ! 2- 1 joft
3 Set as follows: [Ch] Column
Setting Items Setting Choice [Scaling] Dialog
— —
g . [Scaling] I_ -| Clamp... H Check...
For.mat Decimal T T
Units G (®)Ratio () 2-Pairt
(Scaling Method) Ratio Ratio  [raszm  Offeet | T—
Ratio 0.001442 [G] e e mseel pruw
(Conversion (displays as nput2 - [50m coee2 [
ratio 1.442 m
) )

4 Ppress the ENTER key or move the

cursor to the [Close] button and | @Fatio QO zPont |

press the F1 key. ch | set |Form |Ratio Offset Units
. 1-1 On  Dec  1l.442m 0 e

The settings are accepted. e

Using a strain gauge with a Gauge Factor other than 2.0

When using a strain gauge, the Gauge Factor needs to be set as the conversion
ratio. For example, if the Gauge Factor is 2.1, the conversion ratio is 0.952 (2+
2.1).

Measure using a strain gauge (2.1 Gauge Factor), and display the mea-
sured data in [G] units.

The scaling (conversion ratio) needs to be calculated to include both Gauge Fac-
tor and physical value conversions. In this case, the conversion ratio setting is
the product of the conversion ratios of the Gauge Factor and measurement unit
scaling.

The Gauge Factor component of the conversion ratio is 0.952, and the physical

value component is 0.001442*
Conversion Ratio = 0.952 x 0.001442 = 0.0013728

As in Example 3, enter [0.0013728] as the conversion ratio in the [Scaling] dialog
on the [Scaling] page.

* To convert measurement values to physical values when using a strain gauge,
calculate using the Young's modulus or Poisson’s ratio of the measurement
object. The conversion method depends on the conditions in which the strain
gauge is used.

See "Appendix 2.7 Scaling Method When Using Strain Gauges" (p. A43)
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5.5 Verifying and Setting All Channels from a
List
All channel settings can be verified and changed on the following Channel

screen pages.
In addition, settings can be copied between channels. (p. 133)

Set analog channels (p. 116). Set logic channels (p. 184).

Switch with the |
SHEET/PAGE keys. > || [BIXEY |28 comment |# 2l ch | B scaing | A7 varisble |8 Logic |

Comment Settings List (p. 129) Analog Channel Variable (arbitrary magnifica-
tion of vertical axis) Settings List (p. 132)

Analog Channel Settings List (p. 130) Analog Channel Scaling Settings List (p. 131)

Comment Settings List: [Comment] Page [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the SET key— Select with the SUB MENU keys —Select the [Comment]
page with the SHEET/PAGE keys

sbumas |auueyd 1ndu| g Jardeyd

Title comments can be entered.  Analog Channel Comment List Logic Channel Comment List (p.
(p. 118) (p- 119) 119)
fos Read [l comment il Ch I?@ Scaling ]%1 Wariable Logic ]
’r[TitIe Comment]

[Analoe] [Logic]

. o ch | Carnment | ch | Camment
This mark indicates o 1- 1 o
settings are valid. A 1-2 A2
5] 221 Il a =

Using the CURSOR keys, move the cursor to the [Ch] column.
« To enter a title or comment:
Select F1 [Edit] to enter characters from the virtual keyboard.
See"Entering Text and Comments" (p. 66), "Comment Entry Example” (p. 120)
(If a keyboard is connected, you can press the F2 [Direct] key and enter from
the keyboard directly.)

« To copy settings from one channel to another:
Select F7 [Copy].
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Input Channel Settings List: [All Ch] Page [MEM J REC NRECSMEN] (REALTIME)

To open the screen: Press the SET key — Select with the SUB MENU keys —Select the [All Ch] page
with the SHEET/PAGE keys

Display contents can be
switched.

(Shared and unique settings
for each input module)

This mark indicates
settings are valid.

©»

©»

Available when using the  Adjusts the zero position
Executes for all channels at once. Model 8939 or 8960 settings of all channels at
Strain Unit (p. 130) once (p. 131).

ogic ]

J_’ one ch |28 commend | KSR scaling | Az variable

[ ) Comnmar: OSﬁeCi-’!—l Zero-Adjust | futo-Balance Preset...
Ch Kind | Cal I Made I Range Crl I Filter | Mag | Pasition I
1- 1| Analog (12-bit) Yoltage  10W/div DC Off w1 S0%

[ 1- 2| analog (12-bit) @ woltage  Smividv DC Off x 1 50%

I o 1|pcjpms (12-bity [l oc S div o Off x1 S50%,
| Eulz- 2 pojmms (126it) @8 oo Srriv cl DC Off  x1 s0%

l— Indicates presence of a waveform and
display color setting (p. 171)

Using the CURSOR keys, move the cursor to the [Ch] column.

» To set each channel:
Select F1 [All Settings] and set from the dialog. (Each setting can be made
when the cursor is moved to the setting item.) Setting choices are the same
as on the [One Ch] page. Range and zero position can be set by the
RANGE/POSN knobs. (Zero position can also be set by Jog and Shuttle.)
See"5.1 Analog Channel Settings" (p. 116)

e To copy settings from one channel to another:
Select F2 [Copy].

To execute zero adjustment

To simultaneous zero-adjust all input modules

To correct internal bias of an input module in order to set the reference potential
of the instrument to zero volts.

Move the cursor to the [Zero-Adjust] button, and select F1 [Execute].

See "3.11.17 Executing Zero Adjustment” in the Input Module Guide

Zero adjustment is executed on all channels except as follows.

Measurement modes for which zero adjustment does not apply

» The [Temp] mode of the Model 8937 Voltage/Temp Unit

» Model 8939 Strain Unit

» Model 8960 Strain Unit

» Modes other than [Voltage] and [Current] of the Model 8940 F/V Unit
* Model 8958 16-Ch Scanner Unit

To execute auto balance (Model 8939 Strain Unit only)

Move the cursor to the [Auto-Balance] button, and select F1.

Only channels in the 8939 Strain Unit are affected.
See "3.11.19 Executing Auto-Balance" in the Input Module Guide
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@ To set the zero position of all channels at once: execute Preset

Move the cursor to the [Preset] button, and select F1 [Preset].
The [Zero-Position] dialog appears.

The setting changes when you select any button.

/ Reset the zero positions of all channels to the default value.

| Set the zero positions of all channels to 50%.

|

[am ++— Set the zero positions of all channels to 0%.

stat [ -E_—L To make more detailed settings:

step [i%  H— 1. Set the reference position.
2. Set the number of steps from the set reference position as

Step Setti
WEETETE a percentage (%).

3. The zero position is set to the specified step.

Details of zero position:
"7.1.2 Setting the Waveform Display Position (Zero Posi-
tion)" (p. 172)

Scaling Settings List: [Scaling] Page [MEM N REC JRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Select the [Scaling] page
with the SHEET/PAGE keys

one ch |88 comment |8 aich | B
. —
Select the Scaling method. { @rato O 2ot |

sbumas |auueyd 1ndu| g Jardeyd

_ o ] h Sat | Form | Ratio | Offst | Units
This mark indicates settings —fi] 1- 1| on Dea 1 0 v
are valid. 1- 2| Off

[ Off
| P imFF

Using the CURSOR keys, move the cursor to the [Ch] column.

e To set Scaling:
Select F1 [All Settings] and set from the dialog. (Each setting can be made
when the cursor is moved to the setting item.) Setting choices are the same
as on the [One Ch] page.
See"5.4 Converting Input Values (Scaling Function)” (p. 123)

e To copy settings from one channel to another:
Select F2 [Copy].
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Variable Settings List: [Variable] Page [MEM J REC NRECSMEN] (REALTIME)

To open the screen: Press the SET key — Select with the SUB MENU keys —Select the [Variable] page
with the SHEET/PAGE keys

This mark indicates settings

-50m S0rn

are valid. on Sm 50 -50m S0 W
on 3m S0 -50m S0m W
on |5m S0 | |—50m S0m | W
b I o
Per Division Setting Upper/Lower Limit Setting

Using the CURSOR keys, move the cursor to the [Ch] column.

» To set the Variable function:
Select F1 [All Settings] and set from the dialog.
(Each setting can be made when the cursor is moved to the setting item.)
Setting choices are the same as on the [One Ch] page.
See"8.9.4 Setting Arbitrary Waveform Height and Position on the Vertical (Voltage)
Axis (Variable Function)" (p. 215)

« To copy settings from one channel to another:
Select F2 [Copy].
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I 5.6 Copying Settings Between Channels

Copying Channel Settings [MEM J REC JRECSMEN] (REALTIME

Settings can be made on the [Comment], [All Ch], [Scaling] and [Variable] pages of the Channel Setting screen.

Operating Key Procedure
i = \ Kind |COI |M0de |Range
1 Open the dialog. |. 11 l\nalog (1zhit) [ voltage  2vidiv
. = [T Analog (12-bit) volt Sl
CURSOR Move the cursor to the source unit (module) and ¥ \,Qﬁffemp (iz_bit) % V;t:gg SQDU\,';;N
channel. - 2 voltyTemp (12-hit) [ voltage 500U /div
F2 Select [Copy].

The [Copy Settings] dialog appears.

Copy, Settings

. opy Source 2

Unit and channel of ————{fintr Efct 2| 7= Select Al

copy source Gopy Gontents
| Cal
o |13
v Range

Copy Contents . e

(depends on the setting page) v Fiter
| Mag
[ | Position
| Specific

Unit and channel of copy destination

2 Select the copy source channel. : ;
Selections can be made using the but-

sbumas |auueyd 1ndu| g Jardeyd

CURSOR Move the cursor to the [Copy Source] item. tons in the dialog.
Move the cursor to a button, and press
F1to F8 Select the unit and channel number of the copy  the F1 key.
source. . Select All
Selects all channels as copy destina-
3 Select the contents to copy. tions.

- Deselect All

CURSOR Move the cursor to the [Copy Contents] item. Deselects all copy destinations.
Flto F8 Select the contents to copy. « Reverse
Contents differs according to the page. Reverses selected and deselected
settings.
4 Select the copy destination channel(s). + Copy
Executes the copy process.
CURSOR Move the cursor to the [Copy Destination] item. ., cancel

. C Is th .
Flto F8 Select the unit and channel number(s) of the ance’s the copy process

copy destination.

5 Execute the copy.

F7 Select [Copy].
The selected contents are copied.
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5.7 Setting Input Channels from the Waveform
Screen

Input channel and Waveform display settings can be made from a channel's set-
ting dialog.

Setting choices are the same as on the [One Ch] page of the Channel Settings
screen.

About analog channel settings:

See "5.1 Analog Channel Settings" (p. 116)
About setting choices for each input module:

See "Chapter 3 Input Channel Settings" in the Input Module Guide

Two setting methods are available from the Waveform screen, as follows:
» Set individual channels
» Set from the All Channels List (Channel Settings)

Move the cursor to an item to be set within the dialog, and select with the F keys.
Measurement range and zero position can be set by turning the RANGE/POSN
knobs, regardless of cursor location. (p. 117)

Setting Individual Channels ([CH SET] dialog)

Press the RANGE/POSN knobs. The [CH SET] dialog appears.
Display appearance depends on the particular input module.
Measurement Range Vertical Axis Magnification

Channel No. Input Coupling
Module Unit No.
|E :1.CH: L Analo I ﬁ‘ or Auto-balance

Zero Adjust
|1I %Il % |5 ) - |>< 1 ™| Smbdiv E)C_v@ (8939 or 8960)
fon 7 W o TRo% BBl

|— Low-Pass Filter

Waveform Display—|
Display Color

Zero Position

Vernier Function

Measurement Mode Eine adjustment for input values. This setting is only
available in this dialog.
"8.10 Fine Adjustment of Input Values (Vernier Func-
tion)" (p. 218)

Setting from the All Channels List (Channel Settings)
(ICH ALL SET] dialog)

Press the FUNCTION MODE key, then press the F5 [Channel Set] key.
The [CH ALL SET] dialog appears. Current input channel settings can be verified

in the list.
CH ALL SET - Unit:1 CH:1  (Sheeti) - - =l
The displayed Analog Logic X-¥ Comp | Wave Calc Close
: ch I Col I Range I Mag I Position I Cpl I Filter
set.tlngs can be 1-1 P 1w x 1 50% DC o Off
switched 1-2 [ smy %1  50% DC Off
21 PJ s x1  50% D Off
22 [ s x1  50% pDC o Off
Unit (Module) and — L Low-Pass Filter
Channel No. Input Coupling
Display Color Zero Position

Measurement Range Vertical Axis Magnification
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Chapter 6

Make trigger settings on the Trigger Settings screen. You can also make them on the Waveform screen

(p. 167). Setting choices are function-dependent.

4 Open the Settings screen
2 Menu selection

—— MENU ——

[: :) ‘ SHEET/PAGE

SUB MENU

DISP

->

SET

SELECT

e ) A A

3 Page selection =

About screen contents:
"2.5.3 Trigger Settings Screen” (p. 35)

Trigger Mode S 5 R e o —|
‘m I
[Pre-Triggerl @)% ——(oV
Trigger % Satting X3 g
< | (External 1—Torr [

[off
(Folow S0ms)

B

— Trigger Source

Trigger Settings

« Trigger mode setting (p. 138)
« Combining logic (AND/OR) for multiple trigger
sources (p. 139)

« Pre-trigger settings (p. 140)
(Memory function, FFT function, REC&MEM
function)

« Trigger timing settings (p. 144)
« Trigger source settings

Analog Trigger Settings*X(p. 146)

[Analog] page

« Level trigger(p. 150)

* Window trigger (In-Window trigger, Out-of-Window

trigger) (p. 152)
« Period trigger (In-Period, Out-of-Period)(p. 153)

- Glitch trigger*3(p. 155)

- Slope trigger3(p. 156)

« Voltage sag trigger*z(p. 158)
« Trigger filter+3

« Event count**

Timer Trigger Settings (p. 162)

¢ Setting recording start and stop times
¢ Setting a recording interval

External Trigger Settings (p. 166)

« External control terminal connections and
settings (p. 375)

Manual Trigger Settings (p. 165)

*1. Setting choices depend on the type of analog triggering.
*2. Memory function and FFT function only
*3. Can be set for each analog trigger selection
(except for Slope and Glitch triggers).
*4. [Expanded] setting only

Logic Trigger Settings (p. 159)

[Logic] page

« Setting combining logic for logic triggers
« Trigger filter settings

» Trigger pattern settings

Trigger Output (p. 380)

Trigger Search (p. 223)

sbumas 1866111 9 1e1deyd




136

6.1 About Triggering

6.1 About Triggering

What is triggering?

Triggering is the process of controlling the start and stop of recording by specific
signals or conditions (criteria). When recording is started or stopped by a specific
signal, we say the trigger is “applied” or “triggering occurs”.

In this manual, indicates a “trigger point”, as the time at which a trigger is

applied.

About measurement operations when triggering occurs:
See "Measurement and Internal Operations" (p. 77)

Signals that can be used for triggering (trigger sources) are as follows.

Trigger Source

Description

Applies a trigger according to a signal input on an an-
alog channel.
(Level, In-Window, Out-of-Window, Period, Glitch,

Ameleg g (2. 146 Slope or Voltage Sag trigger)
Trigger filtering (p. 149) and event counts (p. 149)
can be set.
. . Applies a trigger according to signals input on logic
HEIE U E/Es (g 122 channels (Ch A to Ch D).
. Applies a trigger according to an input signal at the
StEnEl Tgger (o, 16 EXT TRIG terminal (External Trigger Input)
. . Applies triggers at specific intervals between start
Timer Trigger (p. 162) and stop times
. Applies a trigger by pressing an operating key
Manual Trigger (p. 165)

(FUNCTION MODE —> F6 key).

» A trigger can be applied by combining (AND/OR) criteria from multiple trigger
sources (except manual triggering) (p. 139).

» When Restart Permission is set to [Yes] (on the Environment Settings screen
(p- 358)), if trigger criteria (trigger source settings or pre-trigger) are changed
during recording, measurement is reset and starts again according to the new

trigger criteria.

» Searching is performed by applying search criteria to measured data just like

trigger criteria.

See "8.14.1 Searching by Trigger Criteria" (p. 223)
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6.2 Setting Workflow

Trigger settings can be made on the Trigger Settings or Waveform screen.
Settings choices for each item are function-dependent.

Trigger Mode Settings (p. 138) Set whether to continue to accept triggers after measuring.
(function-dependent)
l [Single], [Repeat], [Auto], or [Timer]
[mEm ] [Recanen] [Fer ] (p. 140) Set the amount to record before and after a trigger point.
Pre-Trigger Settings * [% Setting] or [DIV Setting]
* Trigger priority
(p- 144) Set the start and stop timing for recording by triggers.
Trigger Timing Settings [Start], [Stop] or [Start & Stop]
Trigger Type Setting Make trigger source-related settings.

« Analog trigger (p. 146)
(Level, In-Window, Out-of-Window, Period, Glitch, Slope or
Voltage Sag trigger)

Logic trigger (p. 159)

« Timer trigger (p. 162) 9

« Manual trigger (p. 165) %

« External trigger (p. 166) 5

o

v . N . =

Setting AND/OR Between (p. 139) Select AND/OR logical combination of analog, logic, exter- é
Trigger Sources nal and timer triggers to be applied. «Q
[AND] or [OR] @

wn

e

é.

Start Measurement Press the START key to start measuring. »

The green LED lights.

(However, operation differs according to the setting for START
key behavior (p. 353).)

Data acquisition starts when trigger criteria are met.

To stop measurement: press the STOP key.

Press once: recording stops at the end of the specified record-
ing length.

Press twice: recording stops immediately.
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I 6.3 Setting the Trigger Mode

Set whether to continue to accept triggers after measuring.

If all trigger sources are disabled (Off, with no trigger setting), measurement
starts immediately (free-running).
These settings can also be made on the Waveform screen.

Trigger Mode Setting [ MEM ) REC_JRECSMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

When using the REC&MEM function:

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen

Operating Key Procedure
1 CURSOR Move the cursor to the [Trigger Mode] item.
2 Flto F8 Select the trigger mode. [T”gger Ml |]
Source(ANDOR ) IOR -
(MEM J[ REC ][Recamen][ FFT |
Only one trigger is recognized. After .
Single  Pressing the START key, once a trigger is [Pre-Trigeer] @+ —Oowv
applied, a waveform is recorded for the %, Setting |—D % g
specified recording length, and measure- Trigger Priority o <
ment then stops. ;
(Previous 0s) (Follow S0ms)
MJ&][W[&] (Memory Function case)
Triggers are accepted continuously.
Repeat  \when no trigger is applied, the instrument
enters the Trigger Wait state. Press the [Trigeer Model 3
STOP key to stop measuring. (See below) ]
Month Day Howr  Minute Second
@ E Start |4 EI23 EIID %ISS % oy
Trigger; are gccepte_d con_tin_uously. stop | [+ 2R3 20 2R3 3 [ how
Auto If no trigger is applied within abp_ut one revd b EF BF B b B
second, a waveform of the specified re-
cording length is automatically recorded.
Press the STOP key to stop measuring.
Triggering occurs at the_specn‘lgd interval (REC&MEM Function case)
Timer from the specified Start time until the Stop Status Setti
time. (Recorder waveform only) atus setung screen
"6.9 Trigger by Timer or Time Intervals
(Timer Trigger)" (p. 162)
Description  To Stop Measuring

Press the STOP key.
Press once: recording stops at the end of the specified recording length.
Press twice: recording stops immediately.
You can change how measurement is stopped by the STOP key.

See "13.2.2 Setting the Method for Stopping Measurement with the STOP Key" (p. 354)

When the trigger mode is set to [Repeat]

When the trigger mode is set to [Repeat], triggering is disabled during the end of
recording processing (auto save, auto print, waveform display processing and
calculation) before going to the next trigger standby status. Therefore, it is not
triggered if the trigger condition occurs during this processing period.
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6.4 Setting Combining Logic (AND/OR) for
Multiple Trigger Sources

Analog, logic, external and timer trigger criteria can be combined by AND/OR
logic to define complex trigger criteria.

Trigger Source (AND/OR) Setting [MEM N REC JRECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

Operating Key Procedure
1 CURSOR Move the cursor to the [Source (AND/OR)] item. Trigger Mode T
. i . o [SDurce(AND,‘OR) IOR ,]
2 Flto F8 Select the combining logic for trigger criteria.
Triggering occurs when any one of the [Pre-Trigeerl——(@) % —(DIv
OR specified trigger source criteria is met. %, Setting |U%—E
(default setting) Trigger Priarity off 3
AND Triggering occurs only when all of the {Previous 0s) {Fallow S0ms)

specified trigger source criteria are met.

(Memory Function case)

Description When the trigger combining logic (Source (AND/OR)) is set to [AND]

If trigger criteria are already met when you press the START key, no triggering
occurs. Triggering occurs only after all trigger sources have ceased to meet the
criteria at once, and are subsequently met again.

Setting Example
To apply atrigger when the upslope (1) of the waveform crosses zero volts
Triggering occurs as follows in the AND and OR cases.

sbumas 1866111 9 1e1deyd

Channel Trigger Trigger Level Slope Filter
CH1, CH2 Level 0.00 V T off

Start Measurement

[AND] One waveform has crossed
ov above 0V as the other crosses
CH1 ' < on the upslope
CH2 Trigger criteria have been met,
but no trigger occurs.
[OR] Either waveform crosses OV on
the upslope
ov
CH1 /
CH2 Trigger criteria have been met,

but no trigger occurs.
If both [Start] and [Stop] trigger timing criteria are combined, the simultaneous trigger
sources are logically ANDed.
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6.5 Pre-Trigger Settings

NOTE

This applies to the Memory function and FFT function only.

What is pre-triggering?

By setting a portion (humber of divisions or percentage) of the recording length
to occur before triggering, the waveform is recorded before as well as after the

trigger point.

You can also set the duration of a waveform to be recorded after a trigger point.

Recording Before Triggering

‘

<—'—>

Pre-Trigger Setting
Amount

Recording Length

Recording for a Specified Duration
After Triggering

Pre-Trigger Setting
Amount

Recording Length

When all trigger sources (analog, timer trigger, etc.) are disabled (Off), pre-trig-

ger settings are ignored.

6.5.1 Setting the Trigger Start Point (Pre-Trigger)

Set the position of the trigger point relative to the specified recording length. Two

setting methods are available:

» Setting by Percentage (%) [% Setting]
Treating the recording start point as 0% and the recording end point as 100%,

set the trigger point position as a percentage of the recording length.
» Setting by Recording Length (Divisions) [DIV Setting]

Specify as the number of divisions of recording length relative to the trigger

point.

With either method, you can specify a negative value to start recording only after

the specified time has elapsed following a trigger occurrence.
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Pre-Trigger Settings [ MEM | (RECMEM]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

Operating Key Procedure
. o . ey .

1 Select the setting method (% or div) for pre-triggering. S e B
CURSOR Move the cursor to the [Pre-Trigger] item. Source(ANDfOR) —fop -
Flto F8 Select either choice.

- —[Pre—Trigger]A—(:J% — JDIv¥ —
% Set as a percentage. (default setting)
%oeting 2 o 4
Set as a number of divisions. - —
i | Trigger Priority Off K]
DIV When using external sampling, set as a
(Previous 0s) Follow S0ms)
number of samples.

2 Specify the numerical value.
Pre- and post-trigger recording times are

CURSOR Move the cursor to the [% Setting] or [DIV Set-  displayed in accordance with the setting
ting] item.
F1to F8 Enter the numerical value.

Setting Range:

% Setting  from —100 to 100%

DIV Setting from —(recording length) to (record-
ing length) divisions

Description About pre-triggering and the recording period (recording length)

Pre-Trigger setting examples Trigger Point

95%
95% 95% of the recording length is ¥ ,\

recorded before the trigger /
point
50% 50%
“—I—>
50% 50% of the recording length is
recorded before and 50% after MMJ ’\/WIMW\AMN\AWVVV\

the trigger point -95%

sbumas 1866111 9 1e1deyd

<

-95% 95% of the recording length is

recorded after the trigger point W(\«M,wwmm

Trigger events during the specified pre-trigger recording period are ignored.
To enable recognition of such triggers, set Trigger Priority to [On].

See "6.5.2 Setting Trigger Acceptance (Trigger Priority)" (p. 143)

Difference between [Pre-Trig Wait] and [Trigger Wait]

When measurement is started, the specified pre-trigger length is recorded. This
period is indicated as the [Pre-Trig Wait].

After the specified pre-trigger length has been recorded, the period indicated as
[Trigger Wait] continues until a trigger occurs.

See "Measurement and Internal Operations” (p. 77)
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When using a [Stop] trigger at the same time

When you want to record data from a specified moment sometime after a trigger
event (that is, with a negative pre-trigger value specified), if a stop trigger event

occurs after the pre-trigger period has passed but within 2 ms after recording
starts, no waveform data is stored.

Pre-Trigger Setting
-X%

s> Recording

NV \/W\/\/\/VV\/\/\/\/\/
é—/ﬁZ ms

Stop trigger

If a Stop trigger event occurs during this interval, no
waveform data is stored.
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6.5.2 Setting Trigger Acceptance (Trigger Priority)

When pre-triggering is enabled, trigger events are normally ignored for a certain
period after measurement starts (while recording the specified pre-trigger
period). This period is indicated on the Status bar as [Pre-Trig Wait].

You can set whether a trigger is recognized (accepted) if trigger criteria are met
during this period.

Trigger Priority Setting [ MEM | [RECAMEM]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

Operating Key Procedure
1 CcursoRr Move the cursor to the [Trigger Priority] item. [Pre-Trigeer] Q% —— @
%a Setting ID a5, E
2 Flto F8 Select the priority of trigger events. [ gl el off ]
N N N | [Prewious 0s) (Foliow S0ms)
off Trigger events are ignored during [Pre-
Trig Wait] (default setting)
on Trigger events are recognized (accepted)

during [Pre-Trig Wait].

Description When trigger criteria are met during [Pre-Trig Wait]
Example: When the pre-trigger period is set to 50%
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Trigger Priority: [Off] Trigger ignored
# 50% of Recording Length 50% of Recording Length
before trigger after trigger
il |
Start Measurement | ‘- R 1*
[Pre-Trig Wait] [Trigger Wait]  [Storing]

(After 50% of the Recording Length is recorded internally, the [Trigger
Wait] state begins)

Trigger Priority: [On] Trigger accepted
Pre-Trigger Recording Length ‘ 50% of Recording Length after trigger

Start Measurement
[Pre-Trig Wait] [Storing]
(A trigger event occurs while 50% of the Recording Length is being record-
ed internally)

When a trigger event occurs during pre-trigger recording, the data actually recorded
may be shorter than the specified recording length. (In this case, the pre-trigger re-
cording length is shortened. The recording length after the trigger event is the speci-
fied recording length minus the specified pre-trigger period.
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Timing

I 6.6 Setting Trigger Timing

Set waveform recording operation when a trigger event occurs.
Timing for the Recorder function is set as follows.
Timing for the Memory function can be selected by various trigger settings.

Trigger Timing Setting [ REC |

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

Operating Key Procedure
1 CURSOR Move the cursor to the [Trigger Timing] item. Trigger Mods [eroe 7
Source(AMDfOR ) [cR =
2 FltoFs Select either choice. [ Trigger Timing [ctatsston =
Start recording when a trigger event occurs,
Start and stop after the specified recording
length.(default setting)
Start recording when the START key is
Stop pressed, and stop when a trigger event oc-
curs.
Record the interval from one trigger event un-
Start & til the next trigger event.
Stop (Select either Start or Stop triggering for each
channel on the Analog and Logic pages.)
Description About trigger timing
The selected trigger mode determines how recording stops.
? Recording START key Recording ? Recording
[Start] [Stop] [Start & Stop]
Recording Recording starts when a trig- | Recording starts when you | Recording starts when a
Starts ger event occurs press the START key Start trigger event occurs

Recording Stops

v

\4

v

With [Single]
trigger mode

Recording stops after data
has been acquired for the
specified recording length

Recording stops when a trig-
ger event occurs

Recording stops when a Stop
trigger event occurs

If no trigger event occurs before the specified recording length elapses:
[Start], [Stop] or [Start & Stop]: Recording stops after data has been acquired for the specified

recording length

With [Repeat]
trigger mode

The Trigger Wait state begins
after data has been acquired
for the specified recording
length

When another trigger event
occurs, data is again acquired
for the specified recording
length, then Trigger Wait re-
sumes (repeats)

When a trigger event occurs,
recording stops and then
starts again (repeats)

When a trigger event occurs,
recording stops and the Trig-
ger Wait state resumes
When another trigger event
occurs, recording continues
until the next trigger occurs
(repeats)

If no trigger event occurs before the specified recording length elapses:
[Stop]: After data is acquired for the specified recording length, recording restarts. This repeats

until a trigger event occurs.

[Start & Stop]: The Trigger Wait state begins after data has been acquired for the specified re-

cording length (Start Trigger)
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Example: When the trigger type is Level Trigger, Level =0.000 V, and Slope

= T(rising)
Trigger timing
[Start] [Stop] [Start & Stop]
START key

"

v N

OVV\ 1
™

oV
\41

Records for specified
recording length

Press START key to record
Records until a trigger
occurs

The above sequences repeat when the trigger mode is

[Repeat].

Recording starts when a
Start trigger event occurs
Records until a Stop trigger
occurs

sbumas 1866111 9 1e1deyd
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I 6.7 Triggering by Analog Signals

| 6.7.1 About Analog Trigger Types and Settings

Type of Analog Trigger

[ ]: Displayed on screen Uiger =

mple

Description

Level Trigger Trigger Level V N

[Level]
(p. 150) Input J \_

A trigger is applied when an in-
put signal crosses the specified
trigger level (threshold voltage).

Waveform [LMEM |[ REC |[RECSMEM|[ FFT
Trigger Slope: [T (41 [T»L]
In-Window Trigger Upper W A trigger is applied when thg in-
Threshold put signal enters a range defined
[Win-In] Lower \/\ by upper and lower thresholds.
(p. 152) Threshold [mEm ] [REC ] [Recamen] [ FFT ]
T T
Out-of-Window Trigger Upper \ 7 J./ A trig.ger is applied when thg in-
Threshold put signal exits a range defined
[Win-Out] / by upper and lower thresholds.
(p. 152) Thre";:’:l)i; [wEm ] [REC ] [Recamen] [ FFT

Reference A trigger is applied when the pe-
Period Trigger Voltage Level /\ /\ riod of the input signal becomes
) Period Upper L longer (Out-of-Period) or shorter
[Peri-In] Upper Limit 4 \4 Threshol (In-Period) than the period de-
[Peri-Out] DENNI. Within Period Limits |<————> fined by the limits at the specified
(p. 153) Period Lower Limit Out of Limits reference voltage.
[mMEm ][ REC ][recemem] [ FFT ]
Glitch Width A trigger is applied when the in-
Glitch Trigger = | put signal pulse width becomes
[Glitch] Trigger Level shorter than the specified Glitch
6159 wove [ L v
Trigger Slope:[ T] < [wEw ]

Slope Trigger
[Slope]
(p. 156)

j/lope [ T ]

¢|_

evel (+)

%‘—»
Width

A trigger is applied when the in-
put signal level matches the
specified trigger level in the
specified slope direction (rising
or falling).

[(mEm]  [Recsmen] [FFT ]

1/2 Period

e S|

Voltage Sag Trigger a
[Drop] Trigger Level ¢
(p. 158) i

\

A trigger is applied when the am-
plitude of the input signal (at
commercial mains frequency)
sags below the specified trigger
level.

[(mem] [Recamen] [ FFT ]

In addition to the above, the following criteria can be set:

» Trigger width setting (Trigger Filter) (p. 149)
» Setting the event count per trigger (Events) (p. 149)
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Before Setting an Analog Trigger

Analog triggers are set on the [Analog] page of the Trigger Settings screen.
(These settings can also be made on the Waveform screen (p. 167).)
[Normal] and [Expanded] settings are available for analog triggers.

Setting Description Applicable Trigger Types
One trigger applies to one channel. * Level Trigger

Normal | (Not available for event count triggering) * In-Window Trigger
Model 8860-50: Up to 16, Model 8861-50: Up |« Out-of-Window Trigger
to 32 (when used with the Model 8946) » Voltage Sag Trigger

Multiple triggers can apply to one channel.
Expanded | Model 8860-50: Up to 8, Model 8861-50: Up | All analog triggers
to 8 for Unit 1 to 4, and up to 8 for Unit5to 8

« Triggers can be enabled for channels that are not currently selected for use
NOTE (Off).
« With the Model 8958 16-Ch Scanner Unit, the [Normal] setting is only applica-
ble to channels 1 and 9. To set triggers for the other channels, the [Expanded]
setting is necessary.

Selection Procedure

Use the CURSOR keys to move the cursor to [Normal] or [Expanded], and
select by the corresponding F key.

Ilanalng1-4 | [ T Analog:1 Logic:0
(O Mormal Expanded
T T Lewvel | Slope | Filter |F‘arameters Parameters
ITh Level 1-1 o7 off Event: 1
(0s) Tirming: Start
2 Off

Analog trigger setting methods
Analog trigger can be set by two methods:
e Set individual items

« Set by dialog (p. 148)
The operating procedure descriptions use the method of setting individual items.
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Setting Individual Items

Move the cursor to each item, and make the setting.
The total number of currently

1 2 3 4 5 6 7 settriggers is displayed.

Analog:2 Logic:0

Trigger Mark balog_2 | [FREE 0

omal (@ |=xpand|d

This mark appears

. |H0. Type | ch | Levell Slope | Filter |F‘arameters |F‘arameters =
when the trigger F Lo 1 200mv 1 Off Event: 1
setting is enabled. (0s) Tirning: Start
[Tz Level 1-2 G00my T off Event: 1
{0s) Timing: Start

] latad

Settings can be copied between trigger numbers. (The setting procedure is
the same as "5.6 Copying Settings Between Channels" (p. 133).)
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Setting by Dialog ([Analog Trigger] dialog)

Move the cursor to a trigger to set in the [No.]

L3 T
| g F1 column, and select F1 [All Settings] to open
‘ the dialog.
6
igger) P ——————

Filter-

[off g
J Tirning (0s)
7 T:l Blstat -

Move the cursor to each item, and make the setting.
After making settings, select the [Close] button to accept the changes.

Setting Items Setting Description
1 No. Trigger No.
Type Select the trigger type (p. 146).
3 Ch (only with the [Expanded] setting)

Select the module (Unit) and Channel No. to which this trigger
applies. (1-1 = Unit 1, Channel 1)

4 Level Set the signal level (threshold voltage) for triggering.

A trigger is applied when the signal crosses this level.
5 Slope Select the slope (input signal rising T or falling {) for triggering.
6 Filter Set the filter width (trigger filter) for triggering.

Prevents noise from causing false triggers (p. 149).

7 Parameters Make other settings.
(Event, Timing) Specify the event count (only with the [Expanded] setting) for
triggering (p. 149).
When [Start & Stop] is selected for trigger timing (p. 144) with
the Recorder function, select which triggers to use to start and
stop recording.
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When Using Noisy Signals for Triggering
Enable the trigger filter (p. 151)

By setting the filter width to prevent triggering on noise, triggering occurs only
when the trigger criteria continue to be met for at least the specified width (inter-
val).

Filter Width

<>
Trigger Level /t\j}\ ‘

The noise does not cause triggering.

Trigger Point

Setting an Event Count (p. 151) (only with the [Expanded] setting)

If triggering occurs too frequently, an event count can be specified so that a trig-
ger is accepted only after the specified number of trigger events has occurred.

Example: When the event count is set to [4] (Slope: T)

e o TIINN
T

OV__l 2 3 4 EventCount

Suppressing Noise Effects
Noise near the trigger level can erroneously increment the event count. Set the
trigger filter to avoid such effects.

5V

Trigger Level 25V

1.1
o L

1 4 Event Count

sbumas 1866111 9 1e1deyd
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6.7.2 Triggering When Crossing a Voltage Threshold
(Level Trigger)

Trigger No.
1

Operating Key

1 CURSOR

CURSOR
F1to F8

CURSOR
F1to F8

CURSOR

F1to F8 or
SCROLL

CURSOR
F1to F8

A trigger can be applied when the input signal crosses a specified trigger level
(voltage threshold). The direction in which the signal crosses the threshold is

specified by the trigger slope setting (rising T, falling | or both TJ).

Level Trigger ([Normal]/[Expanded] Setting) @I G TE

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

v (D) Mormal Expanded
| M. | Type | ch | Levell Slope | Filter |F‘arameters Parameters
ITh Level 1-1 200my T off Event: 1
(0s) Timing: Start
[Tz Level 1-2 G00my T off Event: 1
| | I I rrl b Tirnitwe I Ctart
2 3 4 5 6 7
Procedure

Move the highlight cursor to a trigger number to

be set.

For the [Normal] setting, match the number of the

channel to which the trigger applies.

Select the trigger type.

Move the cursor to the [Type] item.

Select [

Level] (Level Trigger).

Select a channel (only with the [Expanded] setting).

Move the cursor to the [Ch] item.

Select a channel to which the trigger applies.

Select the trigger level.

Move the cursor to the [Level] item.

Specify

the trigger threshold voltage.

Select the trigger slope.

Move the cursor to the [Slope] item.

Select either choice.

T

A trigger occurs when the signal crosses the
threshold on the upslope (rising edge T).
(default setting)

A trigger occurs when the signal crosses the
threshold on the downslope (falling edge J/).

A trigger occurs when the signal crosses the
threshold on either the upslope or downslope
(.

Note: The trigger point occurs one sample af-
ter the criterion is met.

Timebase 2 sampling data is also one sample
later than that of Timebase 1.

Setting Example
Apply a trigger when the input sig-
nal exceeds 200 mV or falls below
—600 mV.

Trigger Source: OR
[Expanded] setting (Apply multiple
triggers to one channel)

No.1

Type......... Level (Level Trigger)
Ch..coe.e 1-1 (Unit 1 — Channel 1)
Level ....... 200 mV

Slope......... T (rising)

No.2
Type......... Level (Level Trigger)
Ch.eeens 1-1 (Unit 1 — Channel 1)
Level ....... —-600 mV
Slope........ { (falling)

Start

Measurement

If the signal is outside of the
specified threshold levels at
the start of measurement, no
triggering occurs.

Triggering occurs when the signal
crosses the threshold.
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Operating Key Procedure 6 7
Set the trigger filter (as occasion demands) (p. 149). | |
mter | Parameters | Parameters =

CURSOR Move the cursor to the [Filter] item. Off SHEmiE i

(0s) Tirning: Start
F1to F8 Set the filter width. Off Event: 1

(0s) Tirning: Start

I MEM | |REC&MEM | FFT

Trigger filtering is disabled.

off (default setting)

Trigger filtering is enabled.
0.1to 10 The filter width is set as a number of di-

visions.

Trigger filtering is disabled.
Off .

(default setting)

Trigger filtering is enabled. Filter width is
On 10 ms. (or 5 ms when the sampling rate

is 100 ns/S)

When set to [1], a trigger is applied the first

Set the event count (as occasion demands)(p. 149). time trigger criteria are met

(only with the [Expanded] setting)

CURSOR Move the cursor to the [Event] item.
F1lto F8or Setting the event count (Default setting: 1).
SCROLL Setting range: 1 to 4,000
Filter | Parameters Parameters =
When using the Memory function, or when using the off Event: 1

Timing: Start

Recorder function with [Timing] set to [Start & Stop]

Set the trigger to Start or Stop. Selecting [Stop] triggering causes Pre-
CURSOR Move the cursor to the [Timing] item. THBET SEHmgs (o le2 Emeleel, (. 147)

) . When the trigger mode is [Single]:
F1to F8 Select either choice.

Recording ceases when a trigger event
Start Set the trigger to start recording. occurs.
When the trigger mode is [Cont] or [Auto]:
The instrument enters the Awaiting Trig-
ger state.
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Stop Set the trigger to stop recording.

Description When a trigger source is set to [AND]

A trigger is applied only after the signals on all trigger sources have crossed their
rising or falling thresholds, not necessarily at the time the specified trigger level
is crossed.

With T (rising) slope ~ AND OR

Level /—#— M Level S#—F/— M




152

6.7 Triggering by Analog Signals

6.7.3 Triggering with Upper and Lower Thresholds

(Window Trigger)

Two types of window trigger are available:
* In-Window Trigger [Win-In]

Set upper and lower trigger thresholds so that triggering occurs when an input

signal enters the defined range.
» Out-of-Window Trigger [Win-Out]

Set upper and lower trigger thresholds so that triggering occurs when an input

signal exits the defined range.

Window Trigger

([Normal]/[Expanded] Setting) @D I ETE

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen

See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

H (O Mormal Expanded

Trigger No. il\lo. | Type | ch | Lewvel | Slope | Filter |F‘arameters |F‘arameters
1 Win-Out 1-2 off Upper: 1% Event: 1
(0s)  Lower: -1% Tirning: Start
2 C|f ’ ’
Operating Key Procedure

Move the highlight cursor to a trigger number to
be set.

For the [Normal] setting, match the number of the
channel to which the trigger applies.

1 CURSOR

2 Select the trigger type.

CURSOR
F1to F8

Move the cursor to the [Type] item.
Select [Win-In] or [Win-Out]

3 Select a channel (only with the [Expanded] setting).

CURSOR
F1to F8

Move the cursor to the [Ch] item.

Select a channel to which the trigger applies.

4 Set the upper and lower threshold values.

CURSOR Move the cursor to the [Upper] and [Lower] items.
Flto F8 or Set the upper and lower threshold values.
SCROLL

5 Set the trigger filter (as occasion demands) (p. 149).
6 Set the event count (as occasion demands) (p. 149).
(only with the [Expanded] setting)

When using the Memory function, or when using the Recorder func-
tion with [Timing] set to [Start & Stop]

Set the trigger to Start or Stop (p. 151).

Setting Example

Apply a trigger when the input sig-
nal is outside of the range +1 V

No.1
Type. ......... Win-Out

(Out-Window Trigger)
Ch..ooeee. 1-1(Unit 1-Channel 1)
Parameters
Upper ....... 1V
Lower ....... -1V

Y Y/

If the signal is outside of the threshold
window when measurement starts, no
triggering occurs.
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6.7.4 Triggering by Period Variance (Period Trigger)

Two types of period triggering are available:

 In-Period Trigger [Peri-In]
By measuring the rising and falling period at a reference voltage, apply a trig-
ger when the input signal enters specified period limits.

» Out-of-Period Trigger [Peri-Out]
By measuring the rising and falling period at a reference voltage, apply a trig-
ger when the input signal exits specified period limits.

Period Trigger (only with the [Expanded] setting) grE €33 GEIE)

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

(O Mormal Expanded

Trigger No. o, | e | on | Level | Slope | Fiter | Parameters | Parameters =
1 1 Peri-In 1-1 o T Off Upper: 1.1ms Event: 1
(0s)  Lower: 900us Tirning: Start
2 off
| - [ — |
2 3 4 5 7 6 8
Operating Key Procedure ]
Setting Example
1 CURSOR Move the highlight cursor to a trigger number to ] ) )
be set Apply a trigger when the input sig-
nal is outside of therange 0.9t0 1.1
2 Select the trigger type. ms 9
)
CURSOR Move the cursor to the [Type] item. No.1 <
. D)
Flto F8 Select [Peri-In] or [Peri-Out]. Type......... Peri-Out ;
Chuoeee. 1-1 (Unit 1-Channel 1)
_|
3 Select a channel. Level......... ov é
CURSOR Move the cursor to the [Ch] item. Slope......... T Q
F1to F8 Select a channel to which the trigger applies Parameters P
' Upper ....... 1.1 ms %
4 Specify the reference voltage. Lower ....... 900 us g
CURSOR Move the cursor to the [Level] item. Reference Voltage Level @
Flto F8 or Set the reference voltage at which to measure
SCROLL the period.

5 Select the trigger slope.

'0.95ms 1.05ms |,1.10 ms
CURSOR Move the cursor to the [Slope] item. /W
. ms
Flto F8 Select either choice. Within Period  period Upper
1 Measure the threshold period at the rising (T) Range Threshold
trigger slope. Out of Period Range
Measure the threshold period at the falling () ; ;
! About the Trigger Point

trigger slope. . :
99 P The trigger point occurs one sample after

the criterion is met. Timebase 2 sampling

data is also one sample later than that of

Timebase 1.

CURSOR Move the cursor to the [Upper] or [Lower] item.  About period range settings (p. 154)

F1to F8 or Set the upper and lower threshold values. \l/JVShIQI’? I[rllp-;i::gdtr'igégeg:;gng enabled for

SCROLL multiple channels with the AND trigger cri-
terion setting, a trigger event occurs only
when all input signals cross the specified
level at the same time.

6 Set the period range (upper and lower threshold values).
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Operating Key

0 N

Procedure

Set the trigger filter (as occasion demands) (p. 149).

Set the event count (as occasion demands) (p. 149).

When using the Memory function, or when using the Recorder func-
tion with [Timing] set to [Start & Stop]

Set the trigger to Start or Stop (p. 151).

Description

About period range settings

The period range settings for period triggering depend on the sampling period
(sampling rate). (Changing the timebase also changes the period setting range.)
The sampling rate setting can be verified on the Status Settings screen.

The upper threshold of the period range cannot be set below the lower threshold,
and vice-versa.

Lower threshold: can be set either to zero, or to at least five times the sampling
period.

Upper threshold: can be set to no more than 2,000 times the sampling period.

To apply atrigger when the frequency increases (shorter period) above the
upper threshold:

Set the period trigger type to [Peri-In], and the lower threshold to [0].

The lower threshold is ignored, and triggering occurs when the frequency
exceeds that corresponding to the upper threshold.

To apply atrigger when the frequency decreases (longer period) below the
upper threshold:

Set the period trigger type to [Peri-Out], and the lower threshold to [0].

The lower threshold is ignored, and triggering occurs when the frequency drops
below that corresponding to the upper threshold.

About the trigger point of the Out-of-Period trigger

Triggering occurs when the period of sequential crossings of the specified refer-
ence voltage exceeds the period range.

The point at which triggering occurs depends on the specified period range and
the period of the measured signal.

When the input signal period is shorter than the specified lower threshold
(Trigger Slope: T)
Input Signal

Period Triggering occurs when the rising edge

(T trigger slope) of the input signal
crosses the reference voltage level, be-
fore reaching the lower period thresh-
old.

Reference
Voltage Level —+

Lower Threshold

When the input signal period is longer than the specified upper threshold
(Trigger Slope: T)

Triggering occurs when the upper

Input Signal Period threshold period is reached, before the
rising edge (T trigger slope) of the input
signal crosses the reference voltage
Reference
level.
Voltage Level Therefore, the trigger point is deter-

mined by the upper threshold of the pe-
Upper Threshold riod range.
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| 6.7.5 Triggering by Pulse Width (Glitch Trigger)

Triggering occurs when the input signal crosses the trigger level (threshold volt-
age) if its pulse width is shorter than the specified width.

Rising (T) or falling ({) edge pulse width can be selected by Trigger Slope set-
ting.

Glitch Trigger (only with the [Expanded] setting) qEm RECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

| (OMormal (8) Expanded

Trigger No. |N0 | Typa | ch | Levell Slope | Filter |F‘arameters |F‘arameters
ITh Glitch 1-2 15 T Width: S00ns Event: 1
Timing: Start
e e |
2 3 4 5 6 7

Operating Key Procedure Setting Example

1 CURSOR Move the highlight cursor to a trigger number to | Apply a trigger when the input sig-
be set. nal pulse width is less than 500 ns
. (glitch width)

2 Select the trigger type. No.1

CURSOR Move the cursor to the [Type] item. Type ......... Glitch

. Chuoeee. 1-1(Unit 1-Channel 1)
Select [Glitch].

FltoF8 [ ] Level......... 15V

3 Select a channel. Slope.......... T
Parameters

CURSOR Move the cursor to the [Ch] item. Width ... 500 ns

Flto F8 Select a channel to which the trigger applies. Trigger Level
4 Select the trigger level. 3V

CURSOR Move the cursor to the [Level] item. 15V |_| IV —I

Flto F8 or Specify the trigger threshold voltage. I—l

SCROLL ov—

o] tol el ol
W

5 Select the trigger slope. o6 s

CURSOR Move the cursor to the [Slope] item.
Slope T Slope |

Flto F8 Select either choice. "
G Glitch width is determined from rising (T) |2L| |<2L| T |_|e |—|TJ

trigger slope. |_| |_| I_

1 Glitch width is determined from falling ({)
trigger slope.

About the Trlgger Point
The trigger point occurs one sample after

6 Set the glitch width. the criterion is met. Timebase 2 sampling
CURSOR Move the cursor to the [Width] item. CEIE 5 B0 Qe SRy 2 (17 (1Y) iet €
Timebase 1.
Flto F8 or Set the glitch width (in seconds). About glitch width
SCROLL The valid range for glitch width setting de-

pends on the sampling period.

7 Set the event count (as occasion demands)(p. 149). e

When using the Memory function, or when using the Recorder func- Minimum width setting: At least twice the

; ; . sampling period
tion with [Timing] set to [Start & Stop] Maxi?nu?‘np width setting: No more than

Set the trigger to Start or Stop (p. 151). 4,000 times the sampling period
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6.7.6 Triggering by a Variance within a Specified
Interval (Slope Trigger)

A trigger is applied when a specified variance (slope amount) occurs within a
specified time. The slope is specified by a width (time) and level (amount of
change). Select the Trigger Slope (T or 1) for the direction of change to be
observed.

Slope Trigger (only with the [Expanded] setting) qEm RECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

‘ (O Mormal Expanded

; 1o, | Type | ch | Levell Slope | Filter |F‘arameters |F‘arameters
Trigger No. ITh Slope 1-2 T width: 100us Event: 1
Level: 1V Tirning Start
2 iff |
2 3 £l 56 7
Operating Key Procedure
. . Setting E I
1 CURSOR Move the highlight cursor to a trigger number to etting Example
be set. Apply a trigger when the input sig-
) nal changes by at least 1 V within
2 Select the trigger type. 100 ns.
CURSOR Move the cursor to the [Type] item.
F1to F8 Select [Slope]. No.1
Type......... Slope
3 Select a channel. Chuvevee 1-1(Unit 1-Channel 1)
CURSOR Move the cursor to the [Ch] item. Slope......... T
) ) ) Parameters
F1to F8 Select a channel to which the trigger applies. Width ... 100 ns
4 Select the trigger slope. Level......... Lv
) Event........ 1
CURSOR Move the cursor to the [Slope] item.
Flto F8 Select the trigger slope.(p. 157)
1 Apply a trigger when the amount of change / Slope T
exceeds the specified slope. !
. + |Level 1V
1 Apply a trigger when the amount of change v L
drops below the specified slope. /’(_)
. . . . . Width: 100 ns
5 Set the width (interval) in which to judge the amount of
change.
CURSOR Move the cursor to the [Width] item. Width setting range:
F1to F8 or Set the judgment interval. Minimum width setting: At least twice the
SCROLL sampling period
Maximum width setting: No more than 250
G Set the amount of change (Level). times the sampling period
CURSOR Move the cursor to the [Level] item.
Flto F8 or Set the amount of change.
SCROLL

7 Set the event count (as occasion demands)(p. 149).

When using the Memory function, or when using the Recorder func-
tion with [Timing] set to [Start & Stop]

Set the trigger to Start or Stop (p. 151).
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6.7 Triggering by Analog Signals

Description About the relationship between slope and trigger

When the specified slope is When the specified slope is
positive (+) negative (-)
Width
S
WSIope T Level (+)
X
NG
Level (+) \
Slope T
<«
Width
Width
Slope l
Level (-)
r%
Level (+) QSIope 1
S
Width
NOTE Slope triggering requires that enough data be acquired to determine the slope,

so the trigger point is one sample later.

sbumas 1866111 9 1e1deyd
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6.7 Triggering by Analog Signals

6.7.7 Triggering upon Instantaneous Voltage Sag at
Commercial Mains Frequency (50/60 Hz)
(Voltage Sag Trigger)

Applicable timebase range is from 20 ps to 50 ms/division.

Triggering occurs when peak voltage drops below the specified level for more
than one-half cycle. Voltage sag triggering is not available with the Model 8958
16-Ch Scanner Unit.

Voltage Sag Trigger ([Normal]/[Expanded] Setting) g (RECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35), To set from the Waveform screen (p. 167)

(O Mormal Expanded

Trigger No. :ND. | Type | Ch | Levell Slope | Filter |F‘arameters |F‘arameters =
1 Drop 1-1 2800 Freq: 60Hz Event: 1
Tirning | Start
I | |
3 4 5 6
Operating Key Procedure
1 CURSOR Move the highlight cursor to a trigger number to Setting Example
be set. Apply a trigger if a 60-Hz mains fre-
For the [Normal] setting, match the number of the | quency input signal, nominally
channel to which the trigger applies. about 240 Vrms (340 Vpeak),

. drops below 198 Vrms (280 Vpeak)
2 Select the trigger type.

CURSOR Move the cursor to the [Type] item. No.1
F1to F8 Select [Drop] (Voltage sag). Type......... Drop
Chuooeee. 1-1(Unit 1-Channel 1)
3 Select a channel (only with the [Expanded] setting). Level......... 280 V
CURSOR Move the cursor to the [Ch] item. Parameters
Select a channel to which the tri I Freg........ 60Hz
Flto F8 elect a channel to which the trigger applies. Event.. . 1

4 Select the trigger level.

CURSOR Move the cursor to the [Level] item. _ 1/2 Cycle
Trigger Level

Flto F8 or Specify the trigger threshold voltage (instanta- . N e>n|
SCROLL neous value).

280V

5 Set the mains frequency to be measured. e\ - -1\

CURSOR Move the cursor to the [Freq] item. -280V
Flto F8 Select either choice. V

50Hz 50-Hz mains frequency

60Hz 60-Hz mains frequency

6 Set the event count (as occasion demands) (p. 149).
(only with the [Expanded] setting)

When using the Memory function, or when using the Recorder func-
tion with [Timing] set to [Start & Stop]

Set the trigger to Start or Stop (p. 151).

NOTE If trigger criteria are already met when you press the START key, no triggering
occurs. After the criteria have ceased to be met, triggering occurs when the crite-
ria are again met.
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6.8 Triggering by Logic Signals (Logic Trigger)

6.8 Triggering by Logic Signals (Logic Trigger)

Input signals on logic channels serve as the trigger source. Triggering occurs
when the specified trigger pattern and logical probe combining criteria (AND/OR)
are met.

The trigger detection method can be selected according to whether a trigger is
applied or not when the criteria are already met at the start of measurement.

By using the trigger filter, triggering can be limited so as to occur only when trig-
ger criteria are met for at least the specified filter width.

Logic Trigger Setting Methods
Set on the [Logic] page of the Channel Settings screen. Settings can be made in
the following two ways:

* Set individual items
« Set by dialog

Setting Individual Items

Move the cursor to each item, and make the setting.

Trigger Mark
This mark appears when\
the trigger setting is en-
abled.

Setting by Dialog ([Logic Trigger] dialog)

e Trigger
= OFF

Move the cursor to the trigger to set in the [Lch]
F1 column, and select F1 [All Settings] to open the

dialog.
2 3 4 5 6
||F|—|-| Move the cursor to each
Set Filter J. R =3 ——4 = —Detect Tirning item, and make the set-
ting. After making set-
BR| -/[off At de s doie clfrever <ffstat - tings, select the [Close]
button to accept them.
Setting Items Setting Choice
1 LchA,B,.. Logic Channels
2 Trigger Sets the trigger probe combining logic (AND/OR).
3 Filter Sets the filter width (trigger filter) for triggering.
Suppresses triggering from noise.(p. 149)
4 1,234 Selects the trigger pattern.
5 Detect Set the trigger detection method (level or edge).
6 Timing When [Start & Stop] trigger timing is selected, choose which trig-

gers start and stop measurement. (p. 144)

sbumas 1866111 9 1e1deyd
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6.8 Triggering by Logic Signals (Logic Trigger)

Logic Trigger [ MEM J{ REC_NRECSMEMN FFT ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

Analog:0 Logic: 1

i

By selecting F1 [All Settings]
in the [Lch] column, settings
can be made from a dialog.
(p. 159)

Logic Channels

Trigger Mark
This mark appears when the
trigger setting is enabled.

Channels 1to4 of LCh A

Operating Key Procedure
Setting Example

1 SHEET/PAGE  Select the [Logic] page. Example 1
CURSOR Move the highlight cursor to a trigger number to | Trigger when the input signal
be set. matches any of the following crite-
. . . . . ria:
2 tht thg AND/OR (trigger combinatorial logic) for logic Channel 1 (L Ch A1): HIGH level
rggering. Channel 2 (L Ch A2): LOW level
CURSOR Move the cursor to the [Trigger] item.
F1to F8 Select either choice. Lth A
Logic ui ~is disabled. (defaul - Trigger...... OR
OFF ogic triggering is disabled. (default setting) [1,2,3,4]: [LOx x]
OR Triggering occurs when input signal logic | Trigger Pattern x
matches any setting in the trigger pattern. . .
LchAl 1 '
AND Triggering occurs only when input signal logic — '
matches all settings in the trigger pattern. LchA2 0 |
. . . LchA3 X | |
3 Set the trigger filter (as occasion demands) (p. 149). ¢ g
I LchA4 X Hmiin
CURSOR Move the cursor to the [Filter] item. — :
Flto F8 Set the filter width. Although L Ch A2 criteria are met, L Ch
[LMEM | [RECSMEM] [ FFT Al criteria are met first, so the trigger oc-

Trigger filtering is disabled curs when L Ch Al criteria are met.

Off (default setting)

Trigger filtering is enabled.
0.1to 10 The filter width is set as a number of di- | Example 2

visions. Triggering occurs when the input
signal matches both of the following
criteria:
Trigger filtering is disabled. Channel 1 (L Ch Al): HIGH level
Off (default setting) Channel 2 (L Ch A2): LOW level
Trigger filtering is enabled. Filter width is Leh A
On 10 ms (or 5 ms when the sampling rate )
is 100 ns/S) Trlgger ...... AND
[1,2,3,4]:[10xx]
4 Set the trigger pattern. Trigger Pattern  Ji(
CURSOR Move the cursor to the [1] to [4] item. LchAl 1 _’—
Flto F8 Select either choice. LchA2 0 ' J

x Ignore signal(default setting) LchA3 X _l .
0 Trigger at LOW signal level. '
LchA4 X ' | | |

1 Trigger at HIGH signal level.

=i

Trigger when the signal level changes after
0|1 starting measurement (trigger criteria met just
once after starting measurement)
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6.8 Triggering by Logic Signals (Logic Trigger)

[Level] (Trigger source: when [AND])

Operating Key Procedure
Start Measurement
Select the trigger detection method. )
LchAl 1
CURSOR Move the cursor to the [Detect] item. '
LchA2 0 '
F1to F8 Select either choice. : !
- - — LchA3 X !
Triggering occurs when the criteria are '
Level met. If the criteria are already met when LchA4 01 _* F

measurement starts, the trigger is ap-
plied.(default setting)(See Note)

Triggering occurs when the specified cri- [Edge] (Trigger source: when [AND])

teria are met (after not being met). If the ( Start Measurement)
criteria are already met when measure-

Edge < oer is applied unti Lchat 1+ 1]
ment starts, no trigger is applied until after c .
the criteria cease to be met and are then LchA2 0 —l_‘

met again.
LchA3

When using the Memory function, or when using the | | chas o1 : f
Recorder function with [Timing] set to [Start & Stop] -

S50

Set the triggers to start or stop recording.

CURSOR Move the cursor to the [Timing] item.
Flto F8 Select either choice. "About trigger timing” (p. 144)
— Set the trigger to start recording.
(default setting) @)
Stop Set the trigger to stop recording. g
©
T
o
=
=
Q
@
. . . . : . wn
NOTE Setting external and timer triggers with the [AND] trigger source setting @
In the following cases, triggering occurs in the same way as with the [Edge] set- é
(72}

ting even when [Level] trigger detection is selected.

If logic trigger criteria have been met before an external or timer trigger is
applied, no triggering occurs. When external and timer trigger criteria have been
applied, and after they have been subsequently released, triggering occurs once
all trigger criteria are met again.

(Example: when logic and timer triggers have been set)
Trigger Detection [Detect]: Level
Trigger Source [Trigger]: AND

Start Measurement
&

LchAl 1 b L]

LchA2 0 : 1

LchA3 X ]! | |

RGN I ey W s IR
Interval '

Timer Trigger «—*_,_*_

Stari Times
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6.9 Trigger by Timer or Time Intervals (Timer Trigger)

6.9 Trigger by Timer or Time Intervals (Timer
Trigger)

1

Operating Key

Set this to record at fixed times.

Triggering occurs at the specified interval from the specified Start time until the
Stop time. Before setting, verify that the clock is set to the correct time. If not, set
the clock on the Environment (Env) Settings screen (p. 364).

Timer Trigger (MEM N REC NRecamen]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

When using the REC&MEM function:
To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen

Procedure

Enable or disable the timer trigger.

CURSOR
F1to F8

Move the cursor to the [Timer Trigger] item.

Enable or disable the timer trigger.

Off
On

Timer triggering is disabled.

Timer triggering is enabled.

Set Start and Stop times (when [On] is selected).

CURSOR

F1to F8

Set the Interval.

Move to cursor to the [Month], [Day], [Hour] and
[Minute] items to set recording Start and Stop
times.

Set the date and time.

To set the current date and time:

Move the cursor to the [Now] button, and select
F1.

To set only Start or Stop time:

Move the cursor to the [Start] or [Stop] button of
the setting you want to disable, and select F1
(p. 163).

(To apply a trigger through the specified interval, from

Start to Stop)
CURSOR

F1to F8

Move to cursor to the [Day], [Hour], [Minute] and
[Second] items of [Interval].

Set the recording interval.

After pressing the START key, recording starts at the specified Start

time.

To stop recording early:
Press the STOP key.

[Timer Trigger]—1— [—IOn ] ]
2 Month Day Hour Minute  Second
stat|[f B [+ B4 B s B |now
stop|F 2k 27 2 ke 2 jow
( meall 2 2 B 5
3
Records the specified recording length
START Key
|
I > —> [ —> |
Start Time\/ Stop Time
Interval

When the specified interval is shorter
than the specified recording length:
Records the specified recording length

START Key
) E (
| [Die>iedie> |
Start Time Stop Time
Interval

When the recording length exceeds the
specified interval

The next trigger is not applied until the
data for the specified recording length has
been acquired.

When therecording length exceeds the
stop time

Recording time depends on the operating
function.

"About Stop Time and Recording Length"
(p. 163)

When the interval is set to zero

If the [Repeat] trigger mode is selected, or
REC&MEM function is used, measure-
ment is repeated from Start to Stop times.




Description

START Timer

Timer STOP

START STOP
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6.9 Trigger by Timer or Time Intervals (Timer Trigger)

About start and stop times

« Start and Stop times should be set as times elapsed since the START key was
pressed.

* When the trigger mode is [Single] and the timer trigger is [On], only one timer
trigger specified as the Start trigger is recognized. Interval and Stop time trig-
gers are ignored.

Controlling Recording Start and Stop Arbitrarily

To start recording manually (by pressing the START key) and set a timer to
stop

Move the cursor to the [Start] button, and select F1 [Off].

This disables the Start timer. Set only the Stop time.

Recording (or Trigger Wait) begins when you press the START key, and ends at
the specified Stop time.

To start recording by a timer and stop manually (by pressing the STOP key)
Move the cursor to the [Stop] button, and select F1 [Off].

This disables the Stop timer. Set only the Start time. Recording (or Trigger Wait)
begins at the specified Start time, and ends when you press the STOP key.
However, if the [Single] trigger mode is selected, recording stops automatically
after acquiring the specified data length.

To start and stop recording manually

Select F1 [Off] to disable timers for both [Start] and [Stop] buttons.

Recording (or Trigger Wait) begins when you press the START key, and ends
when you press the STOP key.

To record an interval with specified Start and Stop times

Set the trigger mode to [Repeat], and set all other trigger sources [Off].
However, triggering is disabled during processing (auto save, auto print, wave-
form display processing and calculation) from the end of recording to the next
Trigger Wait state, so depending on measurement settings, recording may not
occur within the specified interval.

When the interval is set shorter than the recording length (recording dura-
tion)
Triggers applied during recording are ignored.

About Stop Time and Recording Length

The stop time is function-dependent:

e Memory function and FFT function: Measurement data is acquired for the
specified recording length, then recording stops.

e Recorder function and REC&MEM function (both Recorder waveform and
Memory waveform): Measurement data continues to be acquired until the
specified Stop time.

Relationship Between Last Recording Length and Stop Time

Stop Time

‘ Recording stops after
Recording Length

Recording
Memory Function | Length

FFT Function

Recording stops after
Recording Length
Recorder Function Recording stops at Stop Time

REC&MEM Function
Interval

sbumas 1866111 9 1e1deyd
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6.9 Trigger by Timer or Time Intervals (Timer Trigger)

When atrigger is applied from a trigger source other than a timer trigger

Trigger sources set to On are all enabled.
However, trigger timing depends on the trigger source settings.

» When trigger criteria are ORed together (Trigger Source: OR)
Depending on the other trigger sources, triggering can occur before the speci-
fied trigger Start time, after the specified Stop time, or outside of the specified
Interval.

» When trigger criteria are ANDed together (Trigger Source: AND)
Triggering occurs between the specified Start and Stop times when criteria for
all trigger sources set within the specified interval are satisfied.
If the interval is set to zero, triggering occurs when criteria for all trigger
sources set between specified Start and Stop times are satisfied.

Example: measuring when both timer trigger and level triggers (Slope: T)
are enabled.

When trigger criteria are ORed together (Trigger Source: OR)

Ignored because they occur while recording

Start Measu rem?n_t)

e L AL AN

Y

Stop Time
Timer Trigger It

o |
1<
Interval L —]

Start Time /
e =
'

= = = R D

Recording

When trigger criteria are ANDed together (Trigger Source: AND)

Outside of Timer Time Tjmer Trigger is not  Trigger was applied only once  Outside of
Start Measuremeﬂ] applied, so ignored  within the interval, so ignored Timer Time

Level Trigger

Start Time . . Stop Time |

Timer Trigger Iy v NN . e o |
2N T . T "t [
/4 > ¢ X > ﬂ ; > |« “P Measurement ends
Interval - . . ' .
Lo ' + at Stop time
| | =
Recording

Ignored because they occur while recording
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6.10 Triggering Manually (Manual Trigger)

I 6.10 Triggering Manually (Manual Trigger)

Triggers can be applied manually. Manual triggering takes priority over all other
trigger sources, regardless of settings.

Manual Trigger [ MEm [ REC JRecamen]

To open the screen: Press the DISP key —Waveform screen

Operating Key Procedure
e B e
1 DISP Displays the Waveform screen. i
FUNCTION MODE  To apply a trigger during the Trigger Wait state,
F6 select [Manual Trigger].
Triggering occurs when you press the key.
To stop recording:
Press the STOP key. S

The resulting action differs according to the operating function and
the trigger mode (p. 138).
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6.11 Applying an External Trigger (External Trigger)

6.11 Applying an External Trigger (External

Trigger)

An external signal applied to the External Control terminal can serve as a trigger
source. It can also be used to synchronously drive parallel triggering of multiple
instruments.

Triggering occurs by shorting the EXT TRIG terminal to the GND terminal, or by
an input signal falling from HIGH (3.0 to 5.0 V) to LOW (0 to 0.8 V) level. (Trig-
gering can also be set to occur by the input signal rising from LOW to HIGH
level.)

See Connecting method of the External Control terminal: "14.1 Connecting External Con-
trol Terminals" (p. 376), "14.2.1 External Trigger Input (EXT TRIG)" (p. 378)

External Trigger (MEM N REC Nrecamen]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (p. 35)

1

Operating Key Procedure

CURSOR Move the cursor to the [External Trigger] item. | "o I
xternal frieser T -

Fl1to F8 Enable or disable external triggering. [ Tiing 2 ]

Enable or disable external triggering.
(default setting)

Off £nalog:0 Logic:(

On Enables external triggering. ope | Fiter | Parameters Parameters

2 When using the Memory function, or when using the

Recorder function with [Timing] set to [Start & Stop]

Set the external trigger to start or stop recording.
CURSOR Move the cursor to the [Timing] item.
F1lto F8 Select either choice.

Set the trigger to start recording.

Start .
ar (default setting)

Stop Set the trigger to stop recording.

Apply the input signal to the external trigger (EXT. TRIG)
terminal.

See "14.2.1 External Trigger Input (EXT TRIG)" (p. 378)
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6.12 Making Trigger Settings on the Waveform Screen

6.12 Making Trigger Settings on the Waveform
Screen

The following trigger criteria settings can be made on the Waveform screen.
Press the SUB MENU keys to select available setting items.

» Trigger Mode

» Pre-Trigger (Memory function and FFT function only)

« Analog Trigger (settings depend on the trigger type)

Use the CURSOR keys to move the cursor to each setting item, and select your
choice with the F keys.

Measurement Configura- 1 "4.4 Setting Measurement Configuration on the Waveform Screen" (p. 114)
tion and Trigger Settings | |

Memorv Function MEM Time ||50us/dive ~ B00n=/S | Mag || 1 ~ Blus/div Owerlay l Config |
y L& | shot ]froo < Bms Zoam|| <2 < ZBus/div Tfaute -|E% -
2 3
SUB MENU key
_ _ 1 4 5 7 10
Analog Trigger Settings | | | | |
Memory Function MEM il |N01 HILeveI - Lvlﬁ_SE,m\.-' E Event I‘I- ﬁ Trigeer
] Unit1 B S 3 - FIt|off e imin | +ar E] -
REC&MEM Function " e _gbw ¢ o mre H ! g8| t = 0
11 5
8 =
1 7 10 ®
| | i e
Recorder Function 28 : Lfov B Event [1 Trigeer =
[ & [ortt EonT 2 se[T < Fitforr - E s
T | | e
8 9 11 L
n
Setting Items Description %
. >
Function CED FFT &
. Sets the trigger Single, Repeat Single or Single, Repeat | Single, Repeat
2 Trigger Mode (p. 138) mode. or Auto Repeat or Timer or Auto
i _ -100 to 100% -100 to 100% | -100 to 100%
3 Pre-Trigger (p. 140) Sets pre-trigger (In steps of 1%, (None) (In steps of 1%, | (In steps of 1%,
ing. or divisions) or divisions) or divisions)
4 Analog Trigger No. Selects the trigger number.
5 ,(A;)nallzg)Trlgger Type Selects the analog trigger type.
nit an annel No. | Selectable only when [Expanded] is selected.
6 UnitandCh I No. | Sel bl ly when [E ded] i I d
7 Trigger Level Set the signal level (threshold voltage) for triggering.
8 Trigger Slope Select the slope (input signal rising T, falling 4 or both rising and falling T) for triggering.
9 Trigger Filter (p. 149) | Sets the filter width (trigger filter) for triggering.
10 Events (p. 149) Sets the event count for triggering. (only with the [Expanded] setting)
Set the timing for triggered recording.
11 Timing (p. 144) For Recorder function, set this when trigger timing is set to [Start &
Stop].
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6.12 Making Trigger Settings on the Waveform Screen
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Chapter 7

Waveform display, display colors and other input channel settings are made on the Channel Settings
screen. The screen layout of each sheet on the Waveform screen is set on the Sheet Settings screen.

van ]S EINN |2 corert |9 0 J_u?_:(!'i'.\:m. 1o |

4 Open the Settings screen I a-- -
. s el arcgitotn) | Deachan | ot carcm |
2 Menu selection e ez | TR e —
—— MENU—— = = ri )
DISP C :) SHEET/PAGE Aeatian e bm—

SUB MENU . [ = =

SET -

FILE D “ Esc SELECT e —
o
W aNVA v::.,—,.—.Jm‘
3 ]
Page selection e

E TR TR
sheet tame [
Display Tyoe [waveform []

Fsm —

~

About screen contents:
"2.5.2 Channel Settings Screen” (p. 32)

"2.5.4 Sheet Settings Screen" (p. 36) {

= z
)
el -
[T graphical layout of input signals can be selected for display and printing. 2 |
Input Waveform Display Settings Screen Layout Settings on the
Waveform Screen
Analog waveforms (p. 170)
« Display/hide waveforms (p. 171) +) Assign waveforms to sheets (p. 175)
« Waveform display colors (p. 171) * Change sheet names (p. 177)
« Waveform zero position (p. 172) » Types of display data (waveform/ numerical

values/ X-Y composite (p. 177)

 Split-screen number and display pattern
(p. 178)

 Data scrolling direction (p. 180)

« Vertical axis display magnification (p. 212)
 Vertical axis display range (p. 215)

sbumas Ae|dsig wiojanep /2 1a1deyd

Logic waveforms (p. 183)
 Display/hide setting (p. 184)
 Setting waveform display colors (p. 184)

—)p | Sheet Assignment

Refer to "Chapter 8 Waveform Screen Monitoring * Analog waveforms (p. 181)........ [Analog] page
and Analysis” (p. 191) for gauge display and split- « Logic waveforms (p. 183) ............ [Logic] page
screen display of numerical values and waveforms. « X-Y waveforms (p. 184)....... [X-Y Comp] page

¢ Calculation waveforms (Analysis and
Communication Supplement )

...................................................... [Wcal] page
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7.1 Making Input Waveform Display Settings (Analog Waveforms)

7.1 Making Input Waveform Display Settings
(Analog Waveforms)

Make settings for display of input channel waveforms in the [Wave Disp] (Waveform Display)
settings on the Channel Settings screen.

aich | [ scalng | A varisble |l Logic

(I

P

[Module]—H-Spesd(12-bit) | Zero-Adiust | Offset Cancel

s [voltage

I ]
Range(fav) [ty 5|

(1158 = 10mv)
Cwng oo 7

v
R R 7 -

lamp.
Fomot  [oogma = Uns [

Set whether to display or hide
waveforms, and their display

colors (p. 171).

Mag

Set display magnification of the
vertical axis (measurement
range) (p. 212).

Warigble

[Wave Disp]la “m -I

I>< 1 - Position ISD a5,
o 3 I

About Logic Waveforms

See "7.3 Displaying
Logic Waveforms"
(p. 183)

Set zero levels of waveforms
to position them on the vertical
axis (measurement range).
(p. 172)

When [On], the value per divi-
sion on the vertical axis, upper
and lower limits of the screen
display, and zero position can
be set arbitrarily.

(Variable function)(p. 215)
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7.1 Making Input Waveform Display Settings (Analog Waveforms)

7.1.1 Setting Whether a Waveform is Displayed or
Hidden, and its Color

For each channel, you can set whether a waveform is to be displayed or not.
Waveform colors can be changed. The settings for analog channel are described
here.

Settings to display or hide logic waveforms and set their colors are described at:
See "Logic Waveform Display/Hide and Display Color Settings" (p. 184)

Changing Whether a Waveform is Displayed or Hidden,

and its Color

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See To set from the Waveform screen (p. 134), To set in the Channel List (p. 130)

Operating Key Procedure 2 3
[Wave Dis| ]I 3
1 SHEET/PAGE Select the [One Ch] page. mA@ -
Mag =1 E Position W
Wariable off ]

Display or hide the waveform.

CURSOR Move the cursor to the [Wave Disp] item.

F1lto F8 Select either choice.
Off The waveform is hidden.

Select the channels to be displayed on the
Waveform screen from each page of the
Sheet Settings screen. Unless a display

3 Change the waveform’s display color (when displayed channelis specified, it is not displayed on

On The waveform is displayed. (default setting)

~

[Oon)). the Waveform screen.
CURSOR Move the cursor to the color item (colored rectan- See "7.2.1 Assigning Display Data
gle). to Sheets" (p. 175)
Flto F8 Select the color to display.
@ To select from the Color List A marker indicates the selected color.
Move the cursor to the color item, and (

press the SELECT key.
The Color List appears.

[Wave Dlsp]lon—v’g.E
Select a color with the CURSOR keys, and u::::m Oﬁl 3
press ENTER to accept it. ‘

@ To verify or change settings for other channels

Press thg SHEET/PAGE keys on the Chan- @ o i |25 corrmons |0 ONER [ scag B
nel Settings screen to select the [All Ch]

(NNREERON

sbumas Ae|dsig wiojanep /2 1a1deyd

X . K (9} ommor; Specific Taro
page. A list of the current channel settings is [© _ L |

. ch |K|nd Aode |Range

displayed. H 1- 1 Analog (12-bit) ditage  10v/div

i i 1fi 1 1- 2 Analog (12-hit) oltage  Smv/fdiv

Waveform display settings can be verified in 21 oo 2o | W 1 gyl

the [Col] (Color) column. 2-2 pojrms (124it) | B8 |c S oy

2 1 vaoltfTemp (12-bif) m oltage  Smv/fdiv

To Change Settings: 3- 2 volt/Termp (12-6)) B8 Joltage  Srovidiy

. 4- 1 Ffv (12-hit) B |eouency somHz:

Move the cursor to the color item for the 42 Fjv (12-bit) B J)-cquency S0mHz/!

channel to be changed, and press one of the

F1 to F8 keys to make the change.

(F1 or F2: display or hide the waveform, F3 or F4: select the display color, F6 or
F7: display or hide all, or F8: revert to the default color setting)
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7.1 Making Input Waveform Display Settings (Analog Waveforms)

7.1.2 Setting the Waveform Display Position
(Zero Position)

Set the waveform zero position (in this example, zero volts) for display on the
vertical axis.
The waveform display range can be verified on the Level Monitor.

Normal Waveform Changed Zero Position

100%

l v \/ \/ 25% ANA )Y,
VARVARN

0%
Waveform Zero Position: 50% Zero Position: 25%

Display Range

The following two setting methods are available:
» Using the operating keys
» Using the RANGE/POSN knobs (settable regardless of cursor position)

Setting the Zero Position [ MEM [ REC_JRECEMEN] (REALTIVE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See To set from the Waveform screen (p. 134), To set in the Channel List (p. 130)

Using the Operating Keys

Operating Key Procedure
1 SHEET/PAGE Select the [One Ch] page. Jor - HE|
le—. [Posit\on ID%—%]
CURSOR Move the cursor to the [Position] item. Jort I
3 Flto F8 Set the zero position.
The valid setting range depends on display mag-
nification.

With x 1 magnification: —100 to 150%
See "Entering Numbers" (p. 65)

Using the RANGE/POSN Knobs

UNIT CH  RANGE/POSN
A RANGE=O)~POSN

Turn the outer POSN knob.

v PUSH:CH ON/OFF Lower Position @-\ Higher Position
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7.1 Making Input Waveform Display Settings (Analog Waveforms)

Description Magnification and compression (p. 212) in the voltage axis direction is based on
the zero position.
Although the range of voltage that can be displayed on the Waveform screen
depends on the zero position and magnification/compression of the voltage axis,
the measurement range is unaffected.

A ]ioo% //\ k
N LA WHA%AA'
VA =L

Zero Position: 0%  Zero Position: 50% Zero Position: 100%

~
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

7.2 Setting the Screen Layout of the Waveform
Screen (Sheet Settings Screen)

Set on the Sheet Settings screen. Setting choices are function-dependent.
Refer to the Analysis and Communication Supplement for FFT function setting details.
Select channels according to the types of waveforms to be displayed.

sheetfame [

Display Type [waveform

(e
10/08/2005

£ Sattings 30
Ill¢ H

|EX

=

Resets All St
-

[Sheot Wo. Gheotl ~ Sheetie)

Select the format for displaying recorded data
on each Sheet on the Waveform screen.

v

pre—

M 3

Sheet 1. .
et Narme | | Display Type of Recorded Data
Display Type [aveform  — — (Waveform, numerical values,

T m— | or X-Y Composite)(p. 177)

Sheet No. (p. 175)

Sheet Name (p. 177)
You can change the Sheet name.

Pattem IWII—SpIit-Screen number (graphs) and
serol W I Display Pattern (p. 178)
_ Waveform Scrolling Direction
(p. 180)
=——— Sample Display of Split Screen
(Graphs) and Display Pattern
Y Composite—l

Set this when the [X-Y Comp] or
[Wave & X-Y] display type is select-

ed (p. 187).

Resets All Sheet Settings...

All sheet settings can be reset.

* Memory function only

>

[Analog] Page (p. 181)

Reset Chs... Reset Graphs

Mo, | ch | Graph | =
1 1-1 H-Speed

2 1|2 H-Speed

3 21 High Res

Unit (Module) and Display Graph
Channel Nos. (Set for split-screen display)

t Switch with the SHEET/PAGE keys.

[Logic] Page (p. 183)

Height INormaI ]

d

P
P

i2
i3

Logic Display Position(p. 185)

Channel .
Waveform Height

Display/Hide Each Channel Adjustment (p. 186)

(p. 184)

t Switch with the SHEET/PAGE keys.

[X-Y Comp] Page (p. 187) *

Waveform Display Graph

Color (Set for split-screen display)
Channel to Display

on X-Axis Channel to Display on Y-Axis

t Switch with the SHEET/PAGE keys.

[Wcal] Page *(Analysis and
Communication Supplement)

wov comp |[Z] (S

| | Reset Graphs |

| Reset Chs,

MNo. | Ch Graph

2 z-|2 G2 |

3 bl [} G3
Calculation Display Graph (set for split-
Equation No. screen display)
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

7.2.1 Assigning Display Data to Sheets

Measurement data can be split and displayed on up to 16 sheets on the Wave-

form screen.

Each sheet can be assigned analog, logic, X-Y, analog & logic, analog & X-Y

waveforms and numerical values.

The default setting is to display up to 32 analog waveform channels and 8 logic
waveform channels on one sheet, in sequential order beginning with module Unit 1.
Settings are not retained when an input module is added or replaced. If more
than 32 channels are selected, they are assigned to another sheet.

See Logic waveform display settings: "7.3 Displaying Logic Waveforms" (p. 183)
X-Y waveform display settings: "7.4 Composite Waveforms (X-Y Waveforms)" (p.

187)

Sheet Assighment [ MEM W[ REC J[ReC&MEN] (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

1

Operating Key Procedure

Sheet Assignment.

CURSOR Move the cursor to the [Sheet 1] item.

F1to F8 Select the number of the Sheet to set.
CURSOR Move the cursor to the [On] or [Off] item.

Flto F8 Select whether to display the selected sheet on

the Waveform screen.

Off The selected sheet is not displayed.

On The selected sheet is displayed.

Enter a Sheet Name (if you want to change it (p. 177).

Select the Display Type (p. 177).

(Default setting: Waveform)

([waveform], [X-Y Comp], or [Wave&X-Y] is selected)
Select the number of split-screen divisions and display
pattern (as occasion demands) (p. 178).

When the [Waveform] display type is selected, you can select the
scrolling direction. (p. 180) (Default setting: Horizontal)

Select the channels to display on the sheet.

SHEET/PAGE To display analog waveforms:
Select the [Analog] page (p. 181).
To display logic waveforms:
Select the [Logic] page (p. 183).
To display X-Y composite waveforms:
Select the [X-Y Comp] page (p. 187).
To display calculation waveforms:
Select the [Wcal] page (Analysis and
Communication Supplement ).

Set other sheets in the same way.

Press the DISP key to display the Waveform screen.
The displayed sheet changes each time you press the SHEET/
PAGE key.

y

1sheet 1 +/Jon o —
| 2 cheet Hame I—
| 3 Display Type W
| 4 =it screen e -
|

Scral IHorizontaI -

Reset Chs... Reset Graphs

Mo, | ch | Graph
1

- H-Speed
H-Speed
High Res
High Res

L
[ N

2
3
4

Waveform Screen

[R=1 |

The Sheet Number appears.

~
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

Sheet Setting
Example Assign four analog waveform channels and one logic waveform channel

(four probes) to graphs on Sheet 1.

Sheet Settings Screen [Analog] Page [Logic] Page

_ISheet 1 - IOn [ Analog |
i Height
St tame [ ||| LBmmtcre. | Raset e |
Mo, | ch | Graph | Lch | Cisp | Pasitian |
Display Type IWa\,-efDrm - 1 1-1 G1 H-Speed A Oon Posil
2 1-2 G2 H-Speed E on Posi2
—Split-Screen—|—.— 3 2-1 G3 High Res C Cn Posi3
4 Graphs 4 22 a4 Hghkes | | |o on Pasid
Pattern IPattern‘I - 5
Scroll

IHorizontaI -

Waveform Screen

-
%i 1
z [ 5.000ms IR —
+
% rz

5000 [ e 10.000m 1500005

e

5.0000s

Press the SHEET/PAGE
keys to select S1
(Sheet 1)

5.0000s e

/\/,z

5.0000s

10.0000s 150000

5.0000s i 10.0000s 15.000ns

Assign four analog waveform channels and their X-Y composite wave-
forms to Sheet 2
[X-Y Comp] Page

Sheet Settings Screen [Analog] Page

_ISheet 2 - IOn - Logic |@ X-¥Y Comp
Sheet M Reset Graphs
et Name |
|}(-Axis |Y-Axis | Graph |
Display Type | X 5 -1 12 Gl
Wave & X-v 31 2 &

High Res
High Res

—Split-Screen—' Wavekacomp -

Waveform Screen

Press the SHEET/PAGE
keys to select S2
(Sheet 2)
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

| 7.2.2 Assigning a Sheet Name

Operating Key
1 cursor

2 F1to F8

A name can be assigned to each sheet. The sheet name appears on the status

bar of the Waveform screen.

To switch sheets on the Waveform screen, press the SHEET/PAGE keys.

Sheet Name Setting [ MEM ) REC JRECSMEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Procedure
Move the cursor to the [Sheet Name] item.

Enter a name (p. 66).

(up to 8 characters)

(When you enter a sheet name other than the de-
fault, it is displayed to the right of the waveform.)

Sheet 1 +/Jon =
[ Sheet Mame I—]
Cisplay Type IW:
plit-Screen —‘

| 7.2.3 Setting the Display Type

Measurement data can be displayed as waveforms, numerical values, or X-Y

Operating Key
1 cursor

2 Flto F8

composites on the Waveform screen.

Select the type of display for the Waveform screen.

Display Type Setting [ MEM ) REC_JRECSMEN] (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Procedure
Move the cursor to the [Display Type] item.

Select the type of data to be displayed.

Waveform Displays waveforms.

Numeric Displays numerical values.

X-Y Comp Displays X-Y composite waveforms.
Wave & X-Y Displays both waveforms and X-Y

composite waveforms.

Waveform Displays waveforms.

Numeric Displays numerical values.

|sheet 1 +/Jon 3 —
Sheet Name I—

[ Display Type W]
plit-Screen -

Scral IHorizontaI -

Waveform screen display example

(p- 20)

Numerical values display

"8.13 Viewing Waveform Data as Numer-
ical Values" (p. 221)

~
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

7.2.4 Splitting the Display Screen (Split-Screen)

The screen can be split into multiple regions (graphs). You can specify the posi-

tion of each channel’s graph. (p. 181)

This setting is available when any display type other than [Numeric] is selected.
By splitting the screen, viewing of multiple input waveforms with similar ampli-

tudes becomes easier.

Split-Screen Settings [ MEM [ REC_JREC&MEN] (REALTIVE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Operating Key

1 CURSOR

2 F1lto F8

Procedure

Move the cursor to the [Split Screen] item.

Select the number of graphs into which to split
the screen.
Split-screen contents depend on the selected
display types. A sample of the current split-
screen setting is displayed below the display pat-
tern setting.

When the [Waveform] display type is selected
1 Graph

Display and print a single graph.

2, 3, 4, 6 or 8 Displays and prints the selected num-

Graphs ber of graphs.
Prints 16 graphs (although upto 8 are
8 (Print 16)  Jisplayed)

When using the Model 8995-01 A6
Printer Unit, prints upto 8 graphs.

Select the waveform display pattern as occasion
demands (p. 179)

On the [Analog] page, assign a channel to each
graph.

When the waveform scrolling direction is set to
[Cont] (p. 180), printing is always of a single
graph.

When the [X-Y Comp] display type is selected
(Memory function only)

X-Y waveforms are displayed on
Graphs 1 to 8 and recorded with
the specified graph number.

1 Graph, 2 Graphs
or 4 Graphs

Assign channels to each graph from the [X-Y
Comp] page (p. 187).

When the [Wave & X-Y] display type is select-
ed (Memory function only)

Wave & An analog waveform and an X-Y waveform
1 Comp are displayed and printed on each graph.

Analog waveform is displayed and printed
Wave & on one graph, and X-Y composite wave-
2 Comp forms are displayed and printed on two
graphs.

When printing, waveforms are printed before X-Y
composites.

Display Type W
== ],

Scral IHorizontaI -

Setting Example

Display Type: [Waveform] case
Gl

G6

1 Graph 6 Graphs

Display Type: [X-Y Comp] case

Gl| G2

G3 (G4

1 Graph 4 Graphs

Display Type: [Wave & X-Y] case

F—~——"N"NN\ N\

Gl G2

- o\ 7

Wave & 1 Comp Wave & 2 Comp

With the REC&MEM function, when both
Memory and Recorder waveforms are
displayed, the display appears as follows
without any split-screen settings.

—— Recorder waveform

~— Memory waveform
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

Pattern Settings [ MEM W[ REC J{ReC&MEN] (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Operating Key Procedure Y .
When the [Waveform] display type is selected and Split- St [ 7|
Screen is set to [2 Graphs] or more, set the split-screen dis- (| Pattem Jpattemn )
p|ay method. | Scroll |H0rizontal -
1 CURSOR Move the cursor to the [Pattern] item. ‘
2 Flto F8 Select the display pattern. .

A display sample appears below the setting item. Setting Example

Pattern 1  Split into same-size portions.

(valid for 3, 4 or 6 graphs) Split Screen: [3 Graphs] case

Graph 1 is displayed larger than the re- G1 G1
maining graphs, displayed at the same G2
Pattern 2  (smaller) size. G3 g%

With a 6-graph split, Graphs 1 and 2 are
large and the other graphs are displayed
at the same (smaller) size.

Pattern 1 Pattern 2

With the REC&MEM function, when
both Memory and Recorder waveforms
are displayed, the display appears as
follows without any split-screen set-
tings.

~

—— Recorder waveform

—t— Memory waveform

sbumas Ae|dsig wiojanep /2 1a1deyd
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

| 7.2.5 Setting Waveform Scrolling Orientation

You can change the waveform display orientation. This setting is available only

when the [Waveform] display type is selected.

Scrolling Orientation Setting [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Operating Key
1 cursor

2 F1to F8

Procedure

Move the cursor to the [Scroll] item.

Select the type of data to be displayed.

Horizontal

Vertical

Cont
(Continuous)

Draw waveforms horizontally
(left-to-right) on the screen.
(default setting)

Draw waveforms vertically (top-
to-bottom) on the screen.

Draws waveforms sequentially
from one graph to the next, start-
ing at the top (when Split-Screen
is set to other than [1 Graph]).

r\nﬁt-SCfBB” 7

[‘ Serol

IHorizontaI - ]

Setting Example

P~

[— |

Horizontal

i

P>

Vertical

"N\

——

Cont

The timebase can
be set very long.

Minimizes overlap
when viewing many
waveforms.

Trends over the
whole waveform
can be viewed.




181

7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

7.2.6 Assigning Display Channels to Graphs (Analog
Channels)
The default setting assigns channels in the order of input module installation.
However, with the Memory function or Real-time saving function, only those

channels enabled for use [On] can be assigned.
See "4.2.1 Selecting Channels to Use" (p. 86)

Analog Channel Assignment [MEM N REC NRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (p. 174)

Operating Key Procedure

1 Select the channels to display on the Sheet.

SHEET/PAGE Select the [Analog] page.

CURSOR Move the highlight cursor to the No. to set, and H-cpeed
then to the [Ch] column. Eéﬁi‘;ﬂ
F1lto F8 Select the channel number of the unit (module) to Hih Res
display on the Sheet.
To not display the channel, select F3 [Off]. Indicates the input type for selected chan-

nels.

2 Select the display graph (when Split-Screen is set to
[2 Graphs] or more).

CURSOR Move the cursor to the [Graph] column.

~

F1to F8 Select the graph number in which to display.
Verify the pattern display for the graph number.

@ Setting from a dialog

Move the cursor to the [No.] column of the channel to be set, and select F1 [All
Settings]. A dialog appears. Set each item, then select the [Close] button.

@ If “Storage Off” appears

A selected channel is disabled ([Off]) on the [Use Ch] page of the Status Settings
screen. To display, set the channel to [On] and measure again.

sbumas Ae|dsig wiojanep /2 1a1deyd

If “Display Off” appears

Waveform display setting on the Channel Settings screen is disabled ([Off]). To
display the waveform on the Waveform screen, set it to [On].
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7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

©»

To reset, clear or re-order assignments

Move the cursor to the [Reset Chs] button, and select an item with the F keys.

Resat chs

- Comp
Resatf [ poser | |aons 07/07/2006
o High Res
a Strain
5 Fiv
6 [All Sheet] i
7 Charge
g Charge
9
10
11

F1

Reset

Clear

Sort

Reset
all
sheets

Channels assigned to current dis-
played Sheet numbers are reas-
signed beginning with No. 1 in order
of input module installation.

Erases the settings.

Re-sort channels to be displayed in
order from the top.

Disable (set to [Off]) channels to be
hidden, then select this button.

Resets all sheet settings and reas-
signs them beginning with No. 1 on
Sheet 1 in order of input module in-
stallation.

To reset graphs (when Split-Screen is enabled with [2 Graphs] or more)

Move the cursor to the [Reset Graphs] button, and select F1 [Reset Graphs].

A dialog appears.

Select an item with the CURSOR keys, and press the F1 key.

Graph Reset
- Camp

s |

07/07/2006

High Res
High Res
Strain
Strain
Fiv

3
Charge
Charge

F1

Reset

laxis,
2axis

Graph numbers are assigned se-
quentially depending on the number
of split-screen graphs.

After disabling (set to [Off]) chan-
nels to be hidden, resetting sequen-
tially reassigns the remaining
(enabled) channels.

This is selectable only when using
Timebase 1 and Timebase 2.
Timebase 1 is assigned to G1, and
Timebase 2 is assigned to G2.
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7.3 Displaying Logic Waveforms

I 7.3 Displaying Logic Waveforms

Settings such as those for measurement configuration are the same as for ana-
log waveforms.

Logic Waveform Display Setting Workflow
Select a measurement channel (Memory function and Real-time saving function only)

[Use Ch] page on the Status Settings screen

wiw | (oo | O : * Enable the channels to use
[Use Ghannell Setting Reset...
Timebaset 5 Ma Shot, 500,000 div (p 86)
sz (AR
R TR
| Chomnel |
h Kind T1
— N ——
12 H-Speed v
(= High Res [
2-2 High Res P
i 31 Analog 2
32 Analog P
‘ tering ‘ 4-1 DC/RMS r off
4-2 DCRMS r off
| Hum Cale |
[&D Logic 2 )’
lave Cale
| [cn Kind! T

\

Select which logic probes to display or hide, and their display colors

[Logic] page on the Channel Settings screen

(Default setting: Off) — |+ Display/hide setting 4
' (p. 184)
%{ o « Waveform display color setting
channel py
e ‘ézz R (p. 184)
[ sneet ) |

\

[Logic] page on the Trigger Settings screen

Set logic triggers (if triggers are to be applied)

Default setting: Off . . .
( g: Off) | e el @ « Logic Trigger settings
9% Setting ] (p 159)
I [ —————— C— [External Triggerl (o %
. ‘ (Previous 0s) (Follow S0ms) ’7 —‘
[ Hembis Hr[iﬁ\na‘ml'" [ el W[ ooic] Analogi0 Logic: 1
Mum Calc [‘ ‘ ]
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Set whether to display or hide logic channels, and the display position and display height for each

[Logic] page on the Sheet Settings screen

(Default setting: On) « Sheet Assignments

: (p- 184)
— 2 o -| | » Display Position setting
i (p. 185)
5 G e |  Display Height setting
(p. 186)

Analg

TS| shestame [
‘ Diplay Tyee [wyaveform |
| ruhtﬂzreen—' Taraph ] “

| Gronne

MEM me—vlw—v_h

[ Trieer
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7.3 Displaying Logic Waveforms

| 7.3.1 Setting the Waveform Display

Set whether to display or hide the waveform for each logic channel probe.

Logic Waveform Display/Hide and Display Color Settings grE €38 GEE (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen

Operating Key Procedure
4 Setwhether to display or hide the waveform. [@ one ch TE comment. | atch | scaing [
SHEET/PAGE Select the [Logic] page. Lch [1 2 3 4 |
nffon lon Hlon W on .
CURSOR Move to each probe ([1] to [4]) of the logic chan- | ‘Y=—=
nel to set [Ec off off off off
’ [[Eo off off off off
Flto F8 Select either choice. ' ,
Off The waveform hidden.(default setting)

Logic Channels

on The waveform is displayed. (Probe channels 1 to 4 of Logic Channel
A (L Ch A) of the LOGIC terminals)
Settings are also available from the dialog
displayed by selecting F1 [All Settings].

(To set whether to display or hide a group of channels

(L Ch))
CURSOR Move the cursor to the [Lch] column.
F1to F8 Select either choice.
All Off The waveforms are not displayed.
All On The waveforms are displayed.

2 Change the waveform display color (when set [On]).

CURSOR Move to the color column for each probe ([1] to
[4]) of the logic channel to set.

F1lto F8 Select the color to display.

Sheet Assignments (Logic Channels) [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

Operating Key Procedure

-
Height  fiiormal
Lchl Disp I

prs Posi2

on Posi3
on Posid

1 Select the channels to display on the sheet.

SHEET/PAGE Select the [Logic] page.

CURSOR Move the highlight cursor to the logic channel (L
Ch A, B, ...) to be displayed, then move the cur-
sor to the [Disp] column.

Logic Channels
(Probe channels 1 to 4 of Logic Channel A
Off The waveforms are not displayed. (L Ch A) of the LOGIC terminals)

Flto F8 Set whether to display or hide the waveforms.

The waveforms are displayed. (default

On )
setting)

2 Set the display position (p. 185).

3 setthedisplay height (p. 186).
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7.3 Displaying Logic Waveforms

| 7.3.2 Setting the Display Position

The logic waveform display position can be set for each channel.
When recording a mix of analog and logic waveforms, overlapping of waveforms
on the display can be minimized by setting the display position and height.

Logic Waveform Display Settings [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

Operating Key Procedure

1 SHEET/PAGE Select the [Logic] page. [ PosiResst | Heght [Norma

‘ I Position I \

CURSOR Move the cursor to the [Position] column. —
Posiz
3 Flto F8 Set the display position numbers of the wave- Fosid
forms. Position 1 1
Setting the display height affects the range that 1 2 3
can displayed. (p. 186) 3 5 4
« When the display height is set to [Wide]: 2 7 6
The highest number position that can be dis- 4 8
played is [Pos 4]. 3 5 910
« When the display height is set to [Narrow]: 6 1112
The highest number position that can be dis- 7 13
played is [Pos 16]. 4 22
8 16
4 F3 Select [Set]. Wide Normal Narrow 7
When a position number is duplicated by two Display Height
channels:

The position number of the duplicated channel is
automatically changed to another number.

Printing Position

When [Normal] or [Narrow] is selected, waveforms print at the same relative
positions as on the display. When [Wide] is selected, printing positions are as fol-

sbumas Ae|dsig wiojanep /2 1a1deyd

lows.
Position 1 1
2 2
3 Ly s

Display Print
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7.3 Displaying Logic Waveforms

@ Numbering changes when changing the display position

If a duplicate position number is accepted for a channel, or if another screen is
displayed without accepting assignments, the position number of the duplicated
channel is automatically changed.

» When priority is given to the position number of the changed channel
Place the cursor on the position number of the channel to be given priority, and
select [Set]. The other (duplicated) channel is assigned the next available
higher number.

* When the position number is duplicated and another screen is displayed with-
out selecting [Set], or when [Set] is selected while the cursor is placed on a
non-duplicated channel.

The duplicated position number is reassigned the next available higher (L Ch
A) number.

Display Position Setting Example when Recording Mixed Analog and Logic

Waveforms
Eims/dve ¥ 200us/5 %1 < 20msdiv Overlay Cortis -] IR
Ell e [Tset = < B00ms Zoom|[ <10 = 2ms/div T[Repea < [0 % 218l - R

IR T

! T
t

\
N

Il

e
P
L

|

=
EALTIV
=
-2
-1 &
=
=
«
Nus 100.000ms. 200.000ms 300.000ms 400.000ms
[

- B 11 10/05/05 15165686 |
[Normal] Case

L

[Rdst |

| 7.3.3 Setting the Display Height

The display height of logic waveforms can be modified.
Viewing is improved by setting a narrow display height when many waveforms
are displayed.

Logic Waveform Display Height [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

Operating Key Procedure

X-Y Comp @Wcal | i
lHeight INormaI l

1 SHEET/PAGE Select the [Logic] page.

2 CURSOR Move the cursor to the [Height] item.
3 F1lto F8 Set the display height of the waveforms.
Wide Wide display height.
Normal Normal display height. (default setting)
JLIL

Narrow Narrow display height. Wide Normal Narrow
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7.4 Composite Waveforms (X-Y Waveforms)

I 7.4 Composite Waveforms (X-Y Waveforms)

This applies to the Memory function only.

Any channels can be displayed as a composite during or after measurement. To
make a composite while measuring, measurement configuration settings and X-
Y composite have to be set before starting measurement. Refer to the appropri-
ate chapters for measurement configuration settings. This section describes the
composite waveform settings.

X-Y Waveforms [ MEM |

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

See Screen Layout (p. 174)
Composite setting is available both before and after measurement.

Operating Key Procedure

1 Set the Display Type.

CURSOR Move the cursor to the [Display Type] item. ShestMame [heets
F1lto F8 Select either choice. [ Display g frcom %
X-Y Comp Displays X-Y waveforms. ﬁDlit-SCfBBFZ‘Izeraphs—v‘

Displays both X-Y composite and

Wave & X-Y
analog waveforms.

~

2 Set Split-Screen display (p. 178).

CURSOR Move the cursor to the [Split-Screen] item.

Flto F8 Select the number of Graphs. (Available choices
depend on the Display Type setting.)

3 Set the Composite Area.

Y Composite—————————————
CURSOR Move the cursor to the [Area] X-Y Composite aea 3 fwnce -
item. Dotdine 4 [ire
Flto F8 Select either choice.
Whole Use the whole range for the composite

waveform. (default setting) (default setting) | ———

Use the range specified by the cursors.
A-B Procedure to specify a range with A/B cur-
sors:(p. 200)

"Making Partial Composites" (p. 189)
To make a partial composite while mea-

sbumas Ae|dsig wiojanep /2 1a1deyd

4 Set line interpolation (as occasion demands). suring, first acquire waveforms and
. . specify the waveform range with A/B
CURSOR Move the cursor to the [Dot-Line] item. CUTSOrS
Flto F8 Select either choice.
Do not interpolate straight lines. Input sig-
Dots nals (sampling data) are displayed and re-
corded as is.

Interpolate straight lines. This can improve
display visibility, although the display
speed is slower than Dots display.

(default setting)

Line
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7.4 Composite Waveforms (X-Y Waveforms)

Operating Key

Procedure

5 Set whether to display or hide composite waveforms,
and display color.

SHEET/PAGE
CURSOR

F1to F8

Select the [X-Y Comp] page.

Move the cursor to the [Col] (Color) column for
the No. to be displayed.

Select [On] to display the waveform.

The composite waveform is not displayed.

off (default setting)

On The composite waveform is displayed.

When [On] is selected:

F1to F8

Select the color to display.

6 Assign channels to the X and Y axes.

CURSOR

F1to F8

Move the cursor to the [X-Axis] and [Y-Axis] col-
umns.

Select the channels to display on the X and Y ax-
es.

7 Select the Graph for display.
(When Split-Screen is enabled for [2 Graphs] or more, or [Wave & 2

Comp] is selected)

CURSOR
F1lto F8

Move the cursor to the [Graph] column.

Select the graph number for display.

A sample of the Graph number (G1, G2, ...) is
displayed at the left side of the screen.

8 Verify the composite waveform on the Waveform screen.

DISP

The Waveform screen appears.

Reset Graphs

Mo, |COI |}(-Axis |Y-Axis | Graph |
1 -1 12 Gl
2 [ 1-1 21 G2
3 o
4 O
5 6 7

By selecting F1 [All Settings] in the [No.]
column, these settings can be made from
a dialog. (p. 189)

rSplit-Screen—2 Graphs 307

MEM Time [[Tms/divr [10us/S ©0us/S) Overlay | Confie U .
L @ [ shot |fioo </100ms T[Repsa <[5 % :lE| -

ThO5/05/19 1114611134 [ [ [ less |

[2 Graphs] Case

To display a gauge

Press the FUNCTION MODE key to enable the FN mode, then press F2 [Gauge].
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7.4 Composite Waveforms (X-Y Waveforms)

@ Making X-Y composite settings from a dialog

Move the cursor to the [No.] column to be set, and select F1 [All Settings].
A dialog appears. Move the cursor to each item and select with the F keys.

color TN~

*s Uit Efchl

% Unit: H-Speed Mode:
oltage

L1

=

Unit: H-Speed Mode:

Y-Auis Uit Efchz
oltage

Graph [~ -
|

all Settings

@ To reset graph settings
Move the cursor to the [Reset Graphs] button, and select F1 [Reset Graphs].
Graph numbers are reassigned sequentially from the top of the setting column.

Making Partial Make a partial composite after specifying the composite range within normal
Com posites waveforms using the A/B cursors.
See "8.7 Specifying a Waveform Range" (p. 200), "8.8 Cursor Values" (p. 202)

NOTE « Horizontal cursors cannot be used to specify the range for partial composites.

* When one cursor is used, the X-Y composite range is from the cursor to the
end of the waveform.

~

Method 1 View the normal waveform display and the partial composite waveform on
a separate sheet
Set the Sheet Settings screen as follows:
e Sheet 1(S1)
Display Type: [Waveform]
* Sheet 2 (S2)
Display Type: [X-Y Comp] or [Wave & X-Y]
Composite Area: [A-B]
Also make the required settings for the X-Y composite such as composite
channel selections.

Display Sheet 1 (S1) on the Waveform screen, and specify the waveform range
for the composite using the [Vertical] or [Trace] mode of the A/B cursors. The
sheet displayed on the Waveform screen can be switched by the SHEET/PAGE
keys.

sbumas Ae|dsig wiojanep /2 1a1deyd

1
12

11.000ms -s00us S00us 1.000ms

Sheet 1 (S1) Sheet 2 (S2)
Normal Waveform Partial Composite Waveform

The composite range can be changed from Sheet 1.
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7.4 Composite Waveforms (X-Y Waveforms)

Method 2 View the normal waveform display together with the partial composite
waveform
Set the Display Type on the Sheet Settings screen to [Wave & X-Y], and set the
Composite Area to [A-B]. Also make the required settings for the X-Y composite
such as composite channel selections.
Specify the waveform range for the composite on the waveform graph of the
Waveform screen using the [Vertical] or [Trace] mode of the A/B cursors.

When F1 [XY-Comp] is selected by the [Exec] button in the A/B Cursor dialog,
the composite waveform of the specified range is displayed on the composite
waveform graph.

Select the Composite Area  Press the TYPE key
to open the A/B
-| Cursor dialog.

A/B CURSOR AB
AD)-8

(2)

Motion [imdependen -
speed [siow g SPEED

TYPE
e [shart -
A [ Tmebasel - 1

ars 1

S —
Composite Area Marker —" ! fo1 7| / —_
s 3
| PO —

Moves Cursor A

Moves Cursor B

Move the cursor to the [Exec] button,
and select F1 [XY-Comp].

The composite waveform for the specified
range is displayed.

Markers indicate where the X-Y composite is executed. After the composite is
displayed, you can move the A/B cursors to verify the composite range.




Analytical operations such as display magnification, compression, and search are available on the Wave-
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Chapter 8

form screen. Measurement configuration and related settings can also be changed.

41 Open the Waveform screen
Select the Sheet
to display

—— MENU ——

DISP SHEET/PAGE

w () O . . au)

FILE “ Esc SELECT
O A A

About screen contents:
"2.4 Waveform Screen" (p. 19)

Time_[[ims/dive  <10us/S Goms/®) | ag [[x 1 | ms/div
® || st |00 <H00ms [zoonl[<10 ~ o0y
™ '
: i Qusor

5 M000s ]

o
| T oo s |

Waveform Scrolling (p. 192)

Display Switching

« Waveform display (Normal)

¢ Sheet switching (p. 175)

 Input level display (p. 199)

* Gauge display (p. 198)

* Info display of measured values, calculation
results and etc.(p. 196)

« Numerical values display (p. 221)

Changing Settings on the Waveform
Screen

« Measurement configuration settings (timebase,
recording length, etc.)*! (p. 114)

 Input channel settings*z(p. 134)

- Trigger criteria settings*1(p. 167)

*1. Make settings at upper part of screen.

*2. Set in a dialog.

Waveform Magnification/Compression

» Horizontal axis magnification/compression
(p. 211)

» Vertical axis magnification/compression
(p. 212)

« Magnification of partial data (Zoom) (p. 213)

« Arbitrary setting of vertical display range and
position (Variable function) (p. 215)

Cursor Measurements

» Specifying A/B cursors (p. 200)

« Time and frequency (vertical cursors) (p. 204)
« Voltage (horizontal cursors) (p. 206)

< Time and voltage (trace cursors) (p. 207)

Memory Block Display

» Viewing waveforms in every block (p. 220)
« Overlaying reference waveforms (p. 111)

Searching Waveforms

« Trigger Search (p. 223)

« Time Search (p. 228)

* Maximum/Minimum Value Search (p. 229)
* Moving Cursor to Search Location (p. 195)
* Event Mark Search (p. 231)

Displaying a Specified Location
(Jump Function) (p. 195)

« Moving to a Trigger Location
* Moving to a Searched Location
* Moving to a Cursor Location
* Moving to a Specified Location

sIsAjeuy pue BULIOJIUO US31DS WIOOARM 8 Ja1deyd
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8.1 Scrolling Waveforms

I 8.1 Scrolling Waveforms

SCROLL

Shuttle

P @ ¢

When measuring or displaying an existing waveform, use the Jog and Shuttle
(SCROLL) knobs to scroll.
The scrolling speed is controlled by the rotation angle of the Shuttle knob.

—— Screen Display
’\/\/\N/\/\/vv\«
Earlier Later

~ Scroll Direction

Turn CCW Turn CW
Scrolls earlier on the waveform Scrolls later on the waveform from
from the current point. the current point.

A setting is provided to reverse Jog and Shuttle scroll directions.
See "13.2.4 Specifying Jog & Shuttle Scroll Operations” (p. 356)

To view the whole waveform

Move the cursor to the [Mag] (Magnification) button at the top of the Waveform
screen, and press F1 [Whole] (Whole waveform) key to display the overall
recording length of the waveform on one screen.

See "8.9.1 Magnifying and Compressing Horizontally (Time Axis)" (p. 211)

To scroll waveforms automatically (Auto Scroll)

Turn the outer Shuttle knob in the direction desired to scroll the waveform, hold it
until “Auto-Scroll” appears on the screen, then release it. The waveform scrolls
automatically. Turning the knob more increases the scrolling speed.

To cancel Auto Scroll
Press any operating key to cancel Auto Scroll.

To view part of the waveform that has scrolled off the screen

Acquired parts of the waveform can be displayed. Turning the Jog and Shuttle
causes “Scroll Trace” to appear.

To return the display to the currently recording part of the waveform, press the
F1 [Scroll Trace] key.
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8.1 Scrolling Waveforms

With the REC&MEM function, when both Memory and Recorder waveforms are
displayed simultaneously, use either method to select which waveform will be
scrolled.

Method 1  Press the SUB MENU key to display [Diplay] for the Waveform screen, and
select the waveform to be scrolled by the [Scroll] setting item.

REO&MEMlDiSpIayJ REC&MEM | REG ||=1 + 100ms/div | Print I-Udiv % | Dizplay 1
[ & Scroll MEM vl MEM [ 1 -| 20us/div
Method 2
A/B CURSOR

TYPE SPEED

4— Switch by pressing Knob A of the A/B cursor controls.

sIsAjeuy pue BULIOJIUO US31DS WIOOARM 8 Ja1deyd
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8.2 Verifying Waveform Display Position

8.2 Verifying Waveform Display Position

From the scroll bar you can verify the relative position and size of the displayed
portion of a waveform within the overall recorded waveform.
Trigger time, trigger position and A/B cursor positions (when using vertical or

trace cursors) are also displayed.

~ Verifying the Display Range on the Scroll Bar

Screen Display £y en, for jdentical recording lengths, the width
Jﬁ Range of the screen display range indication in the
—Scroll Bar scroll bar depends on the specified magnifica-

> tion/compression (p. 211) of the time axis.

Whole Waveform

When Recording Length is 200 div Overall Waveform (200 div)

Time Axis Magnification ; Screen Display Range Indication (25 div)
x 1

X2 [ |
x 1/2 [ |

Scroll Bar

~ Verifying the Trigger Point and Cursor Positions on the Scroll Bar

Trigger point Cursor A Cursor B

| |
E———

Screen Display Range (25 div)

With zoomed display 45 AN MM
(p. 213) VR
AN

>

MVARVARY

|
[ | |
Zoomed display range (lower waveform) (Yellow)

Display range (upper waveform)
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8.3 Specifying a Display Location (Jump Function)

8.3 Specifying a Display Location (Jump Func-
tion)

When the recording length of a waveform is long or when the desired portion is
off-screen, you can specify the portion to be displayed immediately. This opera-
tion is available with the following functions:

* Memory Function

» Recorder Function

 REC&MEM Function

* Real-Time Saving Function

Display location can be specified as follows:

« Trigger point

« AJ/B cursor location

« Location found by search function (only with Memory and Real-Time Saving

functions)
« Specified location (from the beginning [0%] to the end [100%] of the wave-
form)
0% 25% 50% 75% 100%
1
@34‘:'“ R Use the CURSOR keys to move the cursor
| ST Rirten i to the function menu, and press the
EREC Function
A FFT Function SELECT key.
1 FEALTIE FUr= e A pull-down menu appears.
R REC&MEM Function
& SET
@PSYSTEM
EiFILER 2 9
Execuite ¥ : Use the J CURSOR key to move the cur- %
|jm sor to [Jump], and press the O CURSOR @
- T | search key (o]
1B Cuit:
3 A Cursar E
3 B Cursar 3 2
mo % = Use the © and {J CURSOR keys to select %
EEE ; the item to display, and press the ENTER 3
&7 % key. wn
LD 7 The waveform at the selected display loca- %
' tion appears. ol
- - - - <
Trigger Displays the location of a trigger event. S
Search Displays the location found by the last search operation.*1 3
A Cursor Displays the location of cursor A.*2 é
B Cursor Displays the location of cursor B.*2 g
o
0% to 100% Displays the specified location. >
>
*1. Perform a search using the search function beforehand (p. 222). i—’
*2. Selectable only when the A/B cursors are enabled. g
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8.4 Displaying Measured Values and Information

8.4 Displaying Measured Values and Informa-
tion

You can select the type of information (A/B cursor values, channel setting val-
ues) and the gauge display method to be displayed with waveforms. If the infor-
mation is obscured by overlapping waveforms, it can be displayed in a separate
screen region. However, these functions are available only when the Display
Type is set to [Waveform] and the scrolling direction (Scroll) is [Horizontal].

See "7.2.3 Setting the Display Type" (p. 177),
"7.2.5 Setting Waveform Scrolling Orientation" (p. 180)

Display Method Switching (Displaying Waveforms, Information and
Gauges Separately)

Press the DISP key repeatedly to change the display method.

Pressing the DISP key opens the Display dialog in which to select a display method. Selections in this
dialog are available using the F keys.

Press the ESC key or an F key to close the dialog.

MEM [ Time |[500us/ie </5us/S

ag |[X 1 = 500us i

Jznl2 ~ /v

2.500ms

e |l s 6 ooms

T

2.500ms 5.000ms

humerical Caicg#on Judge: GO

Average
RMS Val.

DISP key et

@
Iy
B e e e
RN ROYR RN
=1
2
&

“LEt2my

3,750
-0.300m

2,090 v
-L.600my

F6
TRIGGER
F7
SEARCH

auine

2.500ms 1us 2500

FUNETION
MODE . i} B

L1 070307 10:4056.55 | I

[Wave]
Normal Display

[Wave+info]

=]
2 * _Display Method Split display showing waveforms

(Select by F keys) and information separately
™7~ The content of displayed infor- Displayed information may
I— I mation can be switched. include channelinformation
(p. 197) and calculation results.

Display Dialog

__|fz.00ms

inalog

h col Range
1o v

9959999
g

Mag  Position
w1 5%

<1

ol Fiter
bC  Cff

. DC
% DG
¥ DC
9% DC
% DC

% DC
% DG

‘Average
RMS Value

G [
Frequer: J first)
Rise Tm [ Fist)
Fall Te Jf rst)

[ |
1Dus 2.500ms

Split display showing waveforms,

[All]

information and a gauge separately

Gauge

[Gauge+Wave]
Waveforms and gauge display

You can select which
channel the gauge
applies to.

(p. 198) Input levels can be displayed on waveforms.(p. 199)
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8.4 Displaying Measured Values and Information

Switching Information Contents

Displayable Contents (display details depend on operating state)

'.nforma' AB Cursor *! Ch Info Num Calc ** Monitor
tion ltem
« Analogl - Analog A Comment Off
. . *2 - Logic s no info displa:
Details Ana_logz g ¢ L-Comment (no selection) (no selection) ( play)
. Log|c L XY—Comp
3 | * W-Comment
« Wave Calc*3 » Wave Calc*

Contents such as waveforms and comments for A/B cursor values are displayed independently from those for channel information.
*1 When numerical calculation results are enabled (On), they are displayed with the A/B cursor values.

*2 Items that cannot be displayed with [Analogl] are displayed with [Analog?2].

*3 Appears only when waveform calculation is enabled (On).

*4 Appears only when numerical calculation is enabled (On).

— uENy

- T T = Cd Press the FUNCTION MODE key to enable the

el FN mode, then press F1 [Switch Info].

The Display dialog appears.

Press the F key corresponding to the desired
display contents.

Press the ESC key to close the dialog.

Dizplay Display Dialog
(Move the cursor to the desired item and
IWa\te+InfD -

select with the F keys.)
{f-\B Cursor | - |t Information ltem
Iﬁnalugl = I"—I—— Information Detail

L 10/05/05 181153458 | I

~ (FN: FUNCTION MODE)
Normal Display

Numerical Calcuation

(when Numerical

£\ Calculation is enabled)

=== Numerical Calculation /\
b Results ! i

7
i

it et
T A RN
I I f

A

P

fi7
etk

Cursar & Cusor 8 Ba
40us 10.00ms 9.96ms

01140

PR 720y
2 etmoomy sy iy A/B Cursor Values

&1 ( 237%my) ( 25719my)  0.0onomy
2 { -03750mV) ( -0.3750mv)  0.0000mYV

T
( 1.1406mv) ( 1,1406r [Wave+Infe |Wave+info =

,\‘ 4 —i
[AB Cursor] [Num Calc]
A/B cursor display contents are selectable. Numerical calculation results are displayed when

the Numerical Calculation function is enabled (On).

sheetl ]

J,‘ Level Monitor
i

Analog Log!

2100
0

1160 V
3.7219my

&1 -0.89%4m
82 -l4250mv

68 2643V

611 0.1312m!
1250my

0.7125m

‘ [Ansiea ™ - ‘ —
[Ch Info] [Monitor]
Channel information and comment display The Level Monitor value of each waveform is dis-
contents are selectable. played. Levels can be displayed.(p. 199)
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8.5 Applying Gauges

8.5 Applying Gauges

Gauges corresponding to the measurement range of each channel can be dis-
played at the left side of the screen. Measurement values can be verified on the
gauges.

Press the FUNCTION MODE key to enable the FN mode, then press F2 [Gauge].
The Gauge dialog appears. Gauges to be displayed can be selected as occasion demands.

T

L ][ st J[1o0 <H00ms [zoon570 ~ o0y T [Repea < ¥

Time_[Tms/dive </ 10us/S Gms/S) | Mag |[X 1 <] Tms/div Overlay onfie |- ]

uuuuu
ul®

@ 1
st | B

(FN: FUNCTION MODE)
Normal Display
ing waveforms.
Press the ESC key or the F8 [Close] key to close the \ - -
dialog.
Gauges can also be displayed by pressing the DISP
key.(p. 196)

@ To hide gauges:

Set the display item to [Off].

1000005

—
I P i 10050 s |

Gauge Display

Gauge Gauge display colors match their correspond-

5.000ms 10, 00005

5.000us 10.00ns

Numerical values (p. 196) and the level mon-
itor (p. 199) can be displayed together with

gauges. i : : zom

(Split-Screen Graph Displays (p. 178))
A gauge is displayed for each graph.

@ To choose which gauges to display: select channels in the dialog

* F2 Key

WEM ][ Time [[ims/div <10us/S Goms/s) [ Mag X T < Tms/div
Il e ][ shet |[1o0 m[<10 = 100us/div
=%

e — [Wigw] an 1
= < Using the CURSOR keys, move the cursor into

— Stints_ SIS the dialog and select the channels for which to
display a gauge.

For XY-composite waveforms, select a wave-
form (No.) that has been enabled on the [X-Y
Comp] page of the Sheet Settings screen.

e 0pfns 100000

P
\IGEETR (W 1.1 10/05/05 16:15:34, I
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8.6 Monitoring Input Levels (Level Monitor)

8.6 Monitoring Input Levels (Level Monitor)

All input waveform levels can be monitored in real time.
Analog channels 1 to 8 and logic channels A to D can be displayed at the same
time.

Enable the FN mode by pressing the FUNCTION MODE key, then the F3 [Level Monitor] key.

Level Monitor values of analog and
e o logic channels
L& ][ shot_[[1o0 <J100ms [zoom <10 ~ 100us/div [Repes < ¥ ElE| - - | - E:] :‘IL ;l‘hnn X e 5 EonesS) }gﬂm st/f ~— EH
nl \ i

5 000s tus it 100000

=
(R mi  [GoySROiCrCe - N N

s 50.000ms" 100,000ms 150,000m

T [ O 751 05/0405 09555526 [ I ]

Analog and Logic Channels

FUNCTION MODE
Normal Display

@ To hide the level monitor:

Press the F3 [Level Monitor] key again.

[ CoralE
El e | pa [® Fie Bl o o] S|

Level Maonitor

Gauges can be displayed along with cursor values

and calculation results. e PR
1.980 W B
2,000 C aooo
o] aooo|

2.000 v

T R i o]

When split-screen display is enabled (p. 178),
level monitors are displayed for each graph.

- How to View a Level Monitor

Level display of an analog channel  Monitor values of logic channels

1 — steady High level
I Input | Waveform Display —rapid fluctuation between High and Low

Level Range 0 —steady Low level
—_ Full Span . .
— —display disabled (Off)
NOTE Input levels are not displayed for channels having no corresponding input mod-

ule installed.
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8.7 Specifying a Waveform Range

I 8.7 Specifying a Waveform Range

You can specify a waveform range using the A/B cursors to verify measurement
values between the cursors, save and print the range, or apply it to a partial com-
posite waveform.

~ Specifying arange with the A/B cursors

Select the cursor type (Vertical, Horizontal, Trace, or Off).
The [A/B Cursor] dialog appears.
1 See "8.8.1 About Cursor Types and Values" (p. 202)

AB|SURSOR —  AB 2
- Turn knob A to move cursor A.

A58
TYPE SPEED
g ' Turn knob B to move cursor B.

Pressing this key repeatedly changes the speed of A/B
cursor motion (Slow, Medium or Fast).

Cursor A Cursor B

(E e o e [ B = 00/ Guy] o []
Bl @ |[Csnot oo | ~isoms [zl ~ o5t /div [Fepes TR el V-
v

a Cursar B Ba
950us 3.310ms 2.380ms

07/03/2007

t 950us 3.310ms 2,380ms
fol oL053H o 321 4237H:

Cursor position
can be verified.

5.000ms 7.500ms

Jssssssiccassnsasa
L0058
I e ]

To specify a waveform range for purposes such as partial saving, printing, or
forming a composite waveform, select [Vertical] or [Trace].

Partial composition or calculation can be selected by the [Exec] button in the
A/B Cursor dialog.

Refer to the following for details:

» About reading measurement values and cursor types:
See "8.8 Cursor Values" (p. 202)
"8.8.1 About Cursor Types and Values" (p. 202)

» To save a specified waveform range (Partial Save):
Select [A-B] as the Save Area setting.
See "11.3.7 Automatically Saving Waveforms" (p. 282)
"11.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (p. 285)
» To print a specified waveform range (Partial Print):
Select [A-B] as the Print Area setting.
See "Print Area Settings" (p. 328)

For manual printing, select [A-B Wave] as the Print Type.
See "Manual Print [Quick Print]" (p. 321)
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8.7 Specifying a Waveform Range

The range that can be specified by A/B cursors depends on the function.
See "Appendix 2.4 Memory Capacity and Maximum Recording Length" (p. A35)

* With the Memory function:
The range must be within the data recorded by one measurement

» With the Recorder function:
The range can be within the data recorded by one measurement, or within the
internally recorded data that can be retraced from the end of measurement.
(see Table below)

(with [ x 1] magnification) [Divisions]

Installed Memory (Words) 8958 16-Ch Scanner Unit
8860-50 8861-50 When Uninstalled When Installed
32M 64M 5,000 1,000
128M 256M 20,000 5,000
512M 1G 80,000 20,000
1G 2G 160,000 40,000

If the cursors do not appear on screen when the cursor type is selected
Turn the A/B knobs to display the cursors.

To compose or calculate waveforms within a specified range

After specifying the range, place the cursor on the [Exec] button and select the
type of execution by the F keys.

- ] 10/11/2005
—

A bm T =
Motian W
Speed lﬁ
Line  [short -
s IW
Cur & lr%ll_t

I
-1.000ms
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8.8 Cursor Values

8.8 Cursor Values

Time difference, frequency and potential difference (and when scaling is
enabled, scaling values) can be read as numerical values using the A/B cursors
on the Waveform screen. Refer to "8.8.5 Reading Cursor Values of X-Y Wave-
forms" (p. 209) for X-Y composite cursor values.

Waveforms and cursor values can be displayed separately by pressing the DISP

key. (p. 196)
Cursor A Values V?IUGS Between
A/B Cursors
Cursor A Cursor B Time Values | cursor B Values
ER R l [ e TR = 50 oo | [ oot [ DA
@ [ st 10 | = 5ome L [zoom[2 ~ 250us/div Repea JF ¥ g .’
ot Cursor & Cursaor B B-&
\ i 950us 3.310ms 2.360ms
\ . T—950us 2.310rms 2.360rms
/ \ // fr —1.053kHz A0Z.1 Hz 4237 Hz
// \\\\ // / ]
/ / \ (Vertical Cursor case)
/ / \ / . . .
/ Frequencies Time Value Display
/ : How cursor values are  Tg change the display
displayed depends on type:

the selected cursor type. "13.1.3 Selecting the
Time Value Display" (p.
352)

e
&l/ﬂﬂm/‘nmmiﬁsﬁ [

Waveform values at the intersection |qqicates the cursor type when
with each cursor are displayed. using A/B cursors.

8.8.1 About Cursor Types and Values

Cursor Types

Three types of cursor are available.
The cursor type is set in the setting dialog for A/B Cursors.

Cursor Type Description Example

Vertical Displays the time and frequency values at the A/B
cursors cursors, or the time and frequency differences be- A

tween the A/B cursors.
Time value (t): the time from the trigger point or re- 0

cording start
Frequency (f): the frequency having period t

Displays the measurement values at the A and B

Horizontal )
cursors cursors for the selected channel(s), or the differ- A
ence between A/B cursor values. 0 %
A/B cursors can be enabled on any channel.
Trace Displays the time and measurement values at the A
. A/B cursors, or the time and measurement differ-

ences between the A/B cursors.

Memory Function: 0
Displays the intersections (trace points) of cursors
and waveforms. (the intersections of waveform
traces of selected channels)

Recorder Function:

The cursor intersection with the waveform is ap-
plied at the maximum and minimum values.
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About Cursor Values

Cursor Value Display Example

Cursor Type Cursor Value .
yp (with two cursors)

t: A Cursor value, B Cursor value: Time from trigger point or | Time from trigger point or record-

_ recording start ing start
Vertical B-A value: Time difference between A/B cursors
Cursors . .
f: frequency having period t o & Cusare 5 e
(TI me Value and A B t 950us 3.310ms 2.360ms
Frequency) B-A £ L0S3He o A2IHz o 4237 H:
<
N
/\\//\\/
) A Cursor value, B Cursor value: Measured value of channel
Horizontal B—A value: Difference between measured values at A/B cur-
C Cursor & Cursor B B-A
Lol sors 1-1 0.000 % Lo Y 6,000
31 0.000 % GLo00: Yy 6,000

(Measurement A
B
Time Values
A Cursor value, B Cursor value: Time from trigger point or re- | Time Values

cording start
B—A value: Time difference between A/B cursors
L—Cursor A Cursar B B-A
Measurement Values 950us 3.310ms 2.360ms
Trace A Cursor value, B Cursor value: Ry Ry o 38y
Cursors (Memory function) measurement value
(Time and Mea- (Recorder function) maximum, minimum values
surement Values) | B—A value: Difference between measured values at A/B cur- | Measurement Values
sors
A B
/\ /f \ /$ B-A (Difference between measured values)
A4
<>
B-A (Time difference)
NOTE When Using External Sampling
Value t is the number of samples.
@ If numerical values are hard to read:
Press the DISP key to display the waveform and measurement values sepa-

rately. The display switches each time you press the DISP key.
See "8.4 Displaying Measured Values and Information” (p. 196)

@ If the A/B cursors do not appear on screen when enabled:

The A/B cursor positions can be verified on the scroll bar. (p. 194)

Turn the A/B knobs as needed to display each cursor.

If the cursor type is Vertical or Trace Cursors, cursor measurements can be made
even if the A or B cursor is off-screen.

@ To view the waveform before or after the A/B cursors when off the screen

When using the A/B cursors, the waveform at an off-screen cursor location can
be displayed using the Jump function.
See "8.3 Specifying a Display Location (Jump Function)" (p. 195)
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| 8.8.2 Reading Time and Frequency (Vertical Cursors)

Displays the time and frequency values at the A/B cursors, or the difference in

times and frequencies between the A/B cursors.

About cursor values:

See "8.8.1 About Cursor Types and Values" (p. 202)

Vertical Cursor Settings [ MEM [ REC NREC&MEN] REALTIME]

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR Aj\B_ .
A =O . .
. SPEED oA Display the dialog
—% Press the TYPE key.
Knob B The [A/B Cursor] dialog appears.
- (It also appears by pressing Knob A)

Cursor Type

CURSOR Move the cursor to the [Type] item.

F2 Select [Vertical]. 1 e fyartca
(The selection can also be made by pressing the 2 I MU |;L

TYPE key) [ ” Mation IIndependen

3 ” Speed

2 Select the number of cursors to enable. 4 [ [siow b
Line IShort -
CURSOR Move the cursor to the [Num] item. * 5 sis  [roncpmser
Flto F8 Select either choice. wa T EFE
1 Enable only cursor A. (skip to Step 4) e [ BB

2 Enable both A/B cursors. (continue to Step 3) - Exec Close

Speed of Cursor Motion

The TYPE and SPEED keys can be used regardless of cursor position.

Operating Key Procedure

Select the Cursor Type.

(When 2 cursors are enabled)
Select the cursor motion method.

CURSOR
F1to F8

Move the cursor to the [Motion] item.
Select either choice.

Independent  The A/B cursors move independently.

Together The A/B cursors move together.

Select the cursor speed.

CURSOR
F1to F8

Move the cursor to the [Speed] item.
Select either choice.
Fast, Medium or Slow

(The selection can also be made by pressing the
SPEED key)

(Only when using the Timebase 2 with the Memory function)
Select the Axis to serve as the origin of cursor move-
ment.

CURSOR
F1to F8

Move the cursor to the [Axis] item.
Select either choice.

Timebase 1 or Timebase 2

Set this only when the number of
cursors (Num) is set to [2].

To perform partial composition or calcula-
tion, specify the desired range.
* XY composition ("Making Partial Com-
posites” (p. 189))
* Numerical value calculations
(p- 200)
« Waveform calculations (p. 200)
Calculation settings: Analysis and

Communication Supplement

*, When using the REC&MEM func-
tion:
With the REC&MEM function, the
[Axis] setting item shown above is
displayed as [Region].




Operating Key

Procedure

(with the REC&MEM function)
Select to display cursors on the Memory or Recorder

waveform.

CURSOR
F1to F8

205
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Move the cursor to the [Region] item.

Select either choice.

REC Displays cursors on the Recorder waveform

MEM  Displays cursors on the Memory waveform

Move the A/B cursors and read the cursor values.

A/B knobs

Turn (inner) Knob A and (outer) Knob B to move

the A/B cursors.

Time Values —
Frequencies —

2.500ms Dus

2.500ms

Cursar B Bt
3.310ms 2.360m

3.310ms 2,380m
A2IHe o 43aTH

uuuuuu

t 950us
ol 1053

5.000ms

7.500ms

v

T

"About Cursor Values" (p. 203)

Cursor &
950us

950us
1.053kHz

Cursor B
32.310ms

32.310ms
3021 Hz

B-A
2.360ms

2.,360ms
423.7 Hz

 {

If cursors are not visible on-screen even when enabled by the A/B Cursor

settings

Cursor measurements are available even when the A/B cursors are off-screen.

Turn Knob A or B as needed to move each cursor on-screen.

To view the waveform before or after the A/B cursors when off the screen

When using the A/B cursors, the waveform at an off-screen cursor location can

be displayed using the Jump function.
See "8.3 Specifying a Display Location (Jump Function)" (p. 195)
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| 8.8.3 Reading Voltage Values (Horizontal Cursors)

Displays the voltage values at the A and B cursors for the selected channel(s), or

the voltage between A/B cursors.

About cursor values:

See "8.8.1 About Cursor Types and Values" (p. 202)

Horizontal Cursor Settings [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR

Display the dialog

SPEED
Press the TYPE key.

7

Cursor Type

1

AB
A =0} B
Knob A
/ﬁ
\Knob B

Speed of cursor motion

The [A/B Cursor] dialog appears.
(It also appears by pressing Knob A)

The TYPE and SPEED keys can be used regardless of cursor position.

Operating Key Procedure

Select the Cursor Type.

CURSOR
F3

Move the cursor to the [Type] item.

Select [Horizontal ].

(The selection can also be made by pressing the
TYPE key)

Select the number of cursors to enable.

CURSOR
F1lto F8

Move the cursor to the [Num] item.
Select either choice.

1 Enable only cursor A. (skip to Step 4)

2 Enable both A/B cursors. (continue to Step 3)

(When 2 cursors are enabled)
Select the cursor motion method.

4

5

I
3 _I_” Matian IIndepw
—l__ Speed lSlDW—'

”—Type IHorizontaI -
|Num lg—.

Line IShort—v
Bxis lm
cur & ng g
ars A2

Exec Close |

Set this only when the number of
cursors (Num) is set to [2].

CURSOR Move the cursor to the [Motion] item.

F1to F8 Select either choice.
Independent  The A/B cursors move independently.
Together The A/B cursors move together.

Select the cursor speed.

CURSOR
F1to F8

Move the cursor to the [Speed] item.
Select either choice.
Fast, Medium or Slow

(The selection can also be made by pressing the
SPEED key)

Select the channels for which to display cursor values.

Move the cursor to the [Cur A] or [Cur B] item.
Select either choice.

CURSOR
F1to F8

All, or channel numbers for which to display cur-
sor values

Move the A/B cursors and read the cursor values.

Turn (inner) Knob A and (outer) Knob B to move
the A/B cursors.

A/B knobs

uuuuuuuuuu

sor B

2.500ms

Dus

2.500ms 5.000ms

S00ms

Measurement Values v
Clur A CurB

1

| |

I I
Cursor & Cursor B B-2&
110000 £,000 £,000 4
5-1 0.000 4 £,000 4 6,000 4

"About Cursor Values" (p. 203)
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8.8.4 Reading Time and Voltage Values (Trace Cursor)

Displays the data values at the intersections (trace points) of cursors and wave-
forms.

About cursor values:

See "8.8.1 About Cursor Types and Values" (p. 202)

Trace Cursor Setting [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR
Display the dialog

AB
A OB
N|’E SPEED
l /ﬁ Knob A Press the TYPE key.
™ Knob B The [A/B Cursor] dialog appears.

(It also appears by pressing Knob A)

Cursor Type Speed of cursor motion .
! yp P The TYPE and SPEED keys can be used regardless of cursor position.
Operating Key Procedure
1 Select the Cursor Type.
CURSOR Move the cursor to the [Type] item.
Il
F4 S—fr:eCt [;I’rage]. - o _— 3 : e
SI_YPeESi ection can also be made by pressing the 4 ” sneed ISIow—v
ey) 5 —|| Line IShort -
2 Select the number of cursors to enable. x@— | 6 [Timebasel -
| | ars a3
CURSOR Move the cursor to the [Num] item. 7 [ N T
. . = p—
F1to F8 Select either choice. |
— Exec -Close
1 Enable only cursor A. (skip to Step 4) : -
2 | Enable both A/B cursors. (continue to Step 3) Set this only when the num-
ber of cursors (Num) is set
3 (When 2 cursors are enabled) 0 [2].
Select the cursor motion method. To perform partial composition or calcula-
M h he Moti . tion, specify the desired range.
CURSOR ovet e cursor tcot e [Motion] item. « XY composition ("Making Partial Corn-
F1to F8 Select either choice. posites” (p. 189))
Independent  The A/B cursors move independently.  * Numerical value calculations
(p. 200)
Together The A/B cursors move together. « Waveform calculations (p. 200)

Calculation settings: Analysis and

4 Select the cursor speed. Communication Supplement

CURSOR Move the cursor to the [Speed] item.
F1to F8 Select either choice.
Fast, Medium or Slow *. When using the REC&MEM func-

tion:

(The selection can also be made by pressing the
With the REC&MEM function, the

SPEED key) ) Lo .
[Axis] setting item shown above is
5 Select the cursor (horizontal) length. displayed as [Region].
CURSOR Move the cursor to the [Line] item.
F1to F8 Select either choice.

Short or Long
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Operating Key

Procedure

6 (Only when using the Timebase 2 with the Memory function)
Select the axis to serve as the origin of cursor move-

ment.

CURSOR
F1to F8

(with the REC&MEM function)
Select to display cursors on the Memory or Recorder

waveform.

CURSOR
F1to F8

. . i Measurement
"7 Select the channels for which to display cursor values. Time Values Valles
CURSOR Move the cursor to the [Cur A] or [Cur B] item.
F1to F8 Select channel(s) for display. Sursor 4 Cursor B Bt
950us 3.310ms 2.360ms
All, or channel numbers for which to display cur- 11 5.050 % — 7.540 v 5 700 v
sor values 5-1 57604 2,040 =3E20

8 Move the A/B cursors and read the cursor values.

A/B knobs

Move the cursor to the [Axis] item.
Select either choice.

Timebase 1 or Timebase 2

uuuuuuuuuuuuuu B
950us 3.310ms 2.360m]

11| sosov 7840V 2750
S1| - B7EDV 2140V Fé20

Move the cursor to the [Region] item.
Select either choice.

REC Displays cursors on the Recorder waveform

MEM  Displays cursors on the Memory waveform

2.500ms st 2.500ms 5.000ms 7.5000

"About Cursor Values" (p. 203)
Turn (inner) Knob A and (outer) Knob B to move
the A/B cursors.

©

If cursors are not visible on-screen even when enabled by the A/B Cursor
settings

Cursor measurements are available even when the A or B cursor of off-screen.
Turn Knob A or B as needed to move each cursor on-screen.

To view the waveform before or after the A/B cursors when off the screen

When using the A/B cursors, the waveform at an off-screen cursor location can
be displayed using the Jump function.

See "8.3 Specifying a Display Location (Jump Function)" (p. 195)

When specifying channels on which you choose to display cursor values
(Cur A and Cur B)

Even when cursors A and B are each assigned to different channels, the potential
difference between A and B can be obtained.
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8.8.5 Reading Cursor Values of X-Y Waveforms

This applies to the Memory function only.

The A/B cursors can be used to read measurement values on X-Y waveforms.
With split-screen display, even when the A/B cursors are set to different graphs,
the potential difference between A and B can be obtained. Partial X-Y composite
waveforms can also be defined using the A/B cursors.

See "Making Partial Composites” (p. 189)

About Cursor Values of X-Y Composite Waveforms

Cursor Type Cursor Values Cursor Value Display Example (with two cursors)
(X-Axis Channel)
e — Measurement
Value at Cursor A
) A B
Vertical Cursors ass —— Measurement
(Measurement Value at Cursor B
Value of X-Axis) <>
B-A .
e — Difference between
1sa measured values at A/B
cursors
(Y-Axis Channel)
w=n —— Measurement
T Value at Cursor A
Horizontal Measurement
CUrsor B e— U
Cursors T
Value at Cursor B
(Measurement
Value of Y-Axis)
«« —— Difference between
" sy measured values at A/
B cursors

(X- and Y-Axis Channels)

a=s —— Time and measure-
R o ment value at Cursor A
A B " e
Trace Cursors P
, $B-A wea — Time and measure-
(Time and Mea- (Y-Axis) T ment value at Cursor B
surement Values v e
of X and Y Axes) B-A -
(X-Axis) _.zs —— Differences between
L time and measurement
" sy values at A/B cursors
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Press the TYPE key to open the [A/B Cursor] dialog.
Select the cursor type and required items.

Channel

The setting procedure is the same as for % T = Cursar A
MHum ] @ [ Shot |00
_ f2 — normal waveforms. : :
Motion IIndependen M See "8.8.4 Reading Time and Voltage  Cursor A Cursor B
Speed I E| " . 3
HESE [siow — Values (Trace Cursor)" (p. 207)
Line IShort -

Axis |Timebasel -

SR

Eur: ll—;h—; | Select the cursor value to be displayed
we B8 from the No. set on the [X-Y Comp] page

| Brec || Cose | of the Sheet Settings screen.

Cursor B
1,500ms

11
7230V

51
6010V

B-A
-5.000ms

i ¥
: 14550V

(When 1-2 is assigned to the X-axis, 1-1 3 ey R
. | [ T |
to the Y-axis, and the Trace cursor se- ooo | ‘
Readly R 11 07/03/07 11:06:36.66 | [ [ [&FEst | & & |
lected)

When the Sheet Settings screen is set to [X-Y Comp]
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8.9 Magnifying and Compressing Waveforms

8.9.1 Magnifying and Compressing Horizontally
(Time AXis)

Data details can be observed by magnifying the waveform along the time axis.
Also, by compressing the time axis, overall waveform fluctuations can be readily
seen.

On-screen magnification and compression is based on the left edge of the
screen, regardless of whether A/B cursors are present.

The amount of magnification/compression can be changed after measurement.

Normal Display Magnified Display (x 2)

A
U = [k

Horizontal Axis Magnification/Compression [MEM N REC JRECSMEN] (REALTIME
To open the screen: Press the DISP key — Waveform screen
Operating Key Procedure
1 CURSOR Move the cursor to the [Mag] (Magnification) maell[> 1 fsous/div
item.
WEM ][ Time [[pOue/amt = 500ne/S (MEE |!=v9]us/div
2 Flto F8 Select display magnification of the horizontal axis.  [ul@ [se @ s 5 NG
[(MEM] (Sampled waveform data) ; sz

‘
|
. !

(Memory waveform data) ; sy
i
1
|
|

x 10, x4, x 2, x 1, x1/2, x 1/5, x 1/10, x 1/20, ;
x 1/50, x 1/100, x 1/200, x 1/500, x 1/1000, x 1/2000, 5
x 1/5000, x 1/10000, x 1/20000, x 1/50000, '
x 1/100000, x 1/200000, x 1/500000

(Whole waveform data)
(Recorder waveform data)

x4,x2, %1, x1/2, x 1/5, x1/10, x 1/20, x 1/50,
x 1/100, x 1/200, x 1/500, x 1/1000, x 1/2000,
x 1/5000, x 1/10000, x 1/20000

NOTE With the Recorder function, display magnifications of x 4 and x 2 are available
only for on-screen display. For printing, each data point corresponds to one pixel
when magnification is x 1, so the resolution is the same as displaying at x 4.

@ To view the overall waveform
Move the cursor to the [Mag] (Magnification) button, ;
and press the F1 [Whole Wave] (Whole Waveform) - 3 Blusde
key. The full recording length of waveform is dis-
played.

Printing with different magnification of the horizontal axis

Set the magnification on the Print Settings screen.

See "Time Axis Magnification and Compression Settings" (p. 333)

When displaying a highly compressed waveform loaded from storage media,
there may be considerable delay before the waveform appears.
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8.9.2 Magnifying and Compressing Vertically
(Voltage Axis)

Waveforms on each channel can be magnified or compressed along the voltage
axis for display or printing.
Magnification and compression based on zero position (p. 172).

Normal Display Magnified Display (x 2)

I
AAAN = \\\\\\\\\\
VAR

Vertical Axis Magnification/Compression [MEM ) REC JRECAMEN REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen

See To set from the Waveform screen (p. 134)

Using the Operating Keys v
Operating Key Procedure MWave DispljG 5 ]

Ma I>< -|  Position I o =|
1 CURSOR Move the cursor to the [Mag] (Magnification) (\W‘ = =
item.
2 F1lto F8 Change magnification of the vertical axis.

x 100, x 50, x 20, x 10, x5, x 2, x 1,
x 1/2, x 1/5, x 1/10
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8.9.3 Magnifying a Section of the Horizontal Axis
(Time Axis — Zoom Function)

This applies to the Memory function, REC&MEM function (when the memory
waveform is displayed) and Real-time saving function only.

A magnified section of a waveform can be displayed together with the unmagni-
fied view by splitting the screen horizontally.

With the waveform displayed normally on the upper half of the screen, a section
magnified along the time axis can be displayed on the lower half.

Normal Display Zoomed Display

IARAAANAR

V W Normal Display

| iR \ _/\ Zoom

VAliRN

Zooming a Waveform [ MEM | (RECAMEN] (REALTIME]

To open the screen: Press the DISP key — Waveform screen

Operating Key Procedure Shows the time per
1 2 division of the
1 CURSOR Move the cursor to the [Zoom] button. z0omed section.
F2 Select [On]. | | |

The Zoom function is enabled and the screen is Eolo—m| >
split into upper and lower halves.

(Upper: waveform to be magnified, Lower: mag- |2 & e ™"
nified (zoomed) section of waveform)

2 CURSOR Move into the setting items.

F1to F8 Select display magnification for the zoomed
waveform section.
The zoomed waveform section at the lower half
of the screen is magnified.

5.0000s e

3 SCROLL Scrolls the zoomed section of the waveform. .
About Zoom Magnification

To cancel Zoom If the [Zoom] magnification is set to the

Move the cursor to the [Zoom] button, and press ~ Same or lower value than the [Mag] (Mag-

F1 [Off] nification) setting, the [Mag] setting is au-

tomatically changed to be one step higher
than the [Zoom] magnification.

Description Printing with the Zoom function

When you press the PRINT key while using the Zoom function, only the wave-
form on the upper half of the screen is printed.
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About logic waveform display

Depending on display position (p. 185) and height (p. 186) settings for logic
waveforms, some waveforms may not be displayed.
When the Display Height is set to [Wide]: waveforms up to Display Position 2 are

displayed
When the Display Height is set to [Normal]: waveforms up to Display Position 4

are displayed
When the Display Height is set to [Narrow]: waveforms up to Display Position 8

are displayed

Analog Waveform Logic Waveform
MEM Time [[Tms/div 10us/S GOms#3) [ bae [ T ~ Tms/div Overlay
ERE= 100ms [Zoom[XiE < 100us/div [fepsa <%
N A A\ AN FA
’/ \ / \‘ f’l \\ l/ \\\ /” \\\
Il T T T
INT AL Ial IAL Al
Upper e\
Screen \ f/ \ / \ / \
v i 1 T 1 7 1
V) ] N NS i
) f — — ;
— i — — 5
5.000ns \/ Ous \/ 5.000us \/ 10.000ns U 15. 000ns \/
Lower - —
i P PP
Screen R TR P I
Z.Eﬂﬂmsn - ’ HS.;HTMZ 500ms il 4.000ms 4.600ms @mﬂ_
K. T Lo i

CEO (75 1-1 10/11/05 13:4846.21 | [ = B

When Viewing Analog and Logic Channels
with [Normal] Display Height
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8.9.4 Setting Arbitrary Waveform Height and Position
on the Vertical (Voltage) Axis (Variable Function)

NOTE

The waveform height and display position can be arbitrarily set along the vertical
axis.

Precautions for using the Variable Function

« Verify that the measurement range (voltage axis range) is set properly for the
input signal.

* The measurement range is unaffected by changes to the upper and lower lim-
its made by the Variable setting.

The Variable function can be set on or off for each channel.
By using the Scaling and Variable functions together, the full span of a sensor’s
output can be displayed. (p. 217)

The following two setting methods are available:

e Set the displayed amplitude per division (1div setting)
Set the amplitude to be displayed per vertical division and the zero position of
the waveform on the vertical axis.

Variable Function
(Per-Division setting)

wif

Normal Waveform

1oV
~]
— ] /\/ Per Division: 1 V

Zero Position: 0%

ov

e Set the Upper and Lower Limits (Upper-Lower setting)
The upper and lower limits on the vertical axis can be set to display the wave-
form amplitude full-screen.

Variable Function

(Set Upper/Lower Limits)
10v

Normal Waveform

N\

\/
10v \/ /
//"\-/ / Upper Limit: 10 V
ov Lower Limit: 0 V

ov

Variable function settings can be made for each channel independently on the
[One Ch] page, or for all channels on the [Variable] page (All-Channel Display)
(p. 129).
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Variable Function (Per-Division Setting)

| MEM J{ REC_JRCSMEMN FFT NREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See To set from the Variable List (p. 132)

1

Operating Key Procedure
Enable the Variable function.

CURSOR Move the cursor to the [Variable] item.
F2 Select [On].

Enable the 1div (per- division) setting.

CURSOR Move the cursor to the [1div] item
(if the [Upper-Lower] is currently selected).
F2 Select [1div].

Set the range of values to display per division.

CURSOR
F1to F8

Move the cursor to the [Range/div] item.

Enter a numerical value. (Measurement units de-
pend on the measurement mode of the input
module.)

See "Entering Numbers" (p. 65)

Set the waveform zero position to display on the vertical
axis.

CURSOR
F1to F8

Move the cursor to the [Position (%)] item.
Enter a numerical [%] value.

See "Entering Numbers" (p. 65)

~[wave Disp]lOn—,!,i

Mag ' 3

1 — Warizble on ]
2 —_— () Upper-Lower |:
3 —— Range/div [500u Lpper |ﬁ
4 — | Position %lg— Lavwrer |g_

he displayed waveform position and size.

When Scaling is enabled, values are dis-
played in scaling units.

When these settings are changed, the nu-
merical values indicating the display range
on the level monitor are changed accord-

ingly.

Variable Function (Upper/Lower Limits Setting)

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See To set from the Variable List (p. 132)

Operating Key Procedure
Enable the Variable function.

CURSOR Move the cursor to the [Variable] item.
F2 Select [On].

Enable the Upper-Lower (Upper/Lower limits) Setting.

CURSOR Move the cursor to the [Upper-Lower] item (if the
[1div] is currently selected).

E2 Select [Upper-Lower].

Set the upper and lower limits.

CURSOR Move the cursor to the [Upper] item.
F1to F8 Enter the numerical value.

See "Entering Numbers" (p. 65)
CURSOR Move the cursor to the [Lower] item.
F1to F8 Set in the same way.

[wave Displ[o, =l | '7
Mag 1 -]

Variable I -
7
O 1div

Range/dif S0y

Position o[

Lpper-Lower

Upper — [10m

o

Lower




Description

©
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When setting combined use of the Scaling and Variable func-
tions

When Auto-Correction of the Variable function is enabled (On, default set-
ting) (p. 358)

The Variable function settings change according to Scaling and voltage axis
range settings. Set Scaling before setting the Variable function.

If you change Scaling settings after enabling the Variable function, the Variable
setting voltage is automatically corrected so that the displayed size of waveforms
is unchanged.

When Auto-Correction of the Variable function is disabled (Off)

Set the Variable function after setting Scaling.

If setting the Variable function first, enter post-scaling values (converted physical
values).

To display the full span of output from a sensor

By using the Scaling function in combination, voltage from a sensor can be con-
verted to the physical units of the measurement object.

Example. Set Scaling as follows: 10V

Scaling: On, Two-Point Setting

Units: A 578\

Sensor Output /\/\/\/
(Input 1): 1.23 [V] — (Scale 1): 0 [A] 123V

(Input 2): 5.78 [V] — (Scale 2): 10 [A] ov

(with Variable function Off)

Voltage from the sensor is displayed as voltage.

It is displayed with the voltage axis range and at the zero 10 A
position set on the Channel Settings screen.

0 A
The Variable function is set as follows: 10 A *
Variable: On, Set Upper/Lower Limits
Lower Limit: 0 [A] Upper Limit: 10 [A]
The full span of output from the sensor is displayed.

0A
To reset the settings e ——
Select the [Reset] button. (® 1w O Upper-Lower
Settings return to their defaults. Range/dv [5o0u Upper jom

Pasition %lg— Lavwrer lg—
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8.10 Fine Adjustment of Input Values (Vernier Function)

8.10 Fine Adjustment of Input Values
(Vernier Function)

Fine adjustment of input voltage can be performed arbitrarily on the Waveform
screen. When recording physical values such as noise, temperature and accel-
eration using sensors, amplitude can be adjusted to facilitate calibration.

Normal Display Vernier Function Enabled

CIAAAN SOV A A A
TAVATAVAY I I

1.2 Vinput is displayed as 1.0 V

1 Press the DISP key to display the Waveform screen.

-1 z.0m0y ) T TSheeti T
[RTR|

05/05/19

Len v
Lam v
Lo v
oo v —|
so0.00a |
0,00 —|
a0 —|
200,00 —|
o.000w —|
-200.00a |
~ann.o0ey |
600,008 —|
~o00.00a |

-1.0000 ¥ —

ooy ¥ 2 Pressthe RANGE/POSNknob to

display the [CH SET] dialog.

oy S S P t@]

‘ 20000 v _| s or = W e T AEERR = =
I 59 — !L?

CH SET - Uniti1 CH: 1 Analog [W] Usi
. sing the CURSOR keys, move the
1 =1 5 f200mv* - 1 - i DC - . : :

|Gk & |20 I i~ L.I cursor to an item in the dialog, and

- o - .
o T fvoitege <0 % (155 fort press the F keys to select it.
Select the channel to Adjust while viewing the waveform.
adjust.

Adjustment Range: between 50 and 200% of original
waveform (magnification/compression ratio not dis-
played)
A Magnify waveform
¥ Compress waveform
NOTE » The Vernier function cannot be applied to the calculation waveforms.
» Vernier adjustments cannot be verified on printed waveforms or lists.
» When modulated by the vernier function, a marker ( A~ or ~ ) will be added
to the channel settings, CH information, and the channel number on the level
monitor.
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8.11 Viewing Past Waveforms

8.11 Viewing Past Waveforms

This operation is available when the Memory Division function is disabled.

(Memory function only)

The instrument stores in internal memory up to 16 waveform measurements (16

bIocks)*2 that were measured with the same setting configuration® (subse-

quently, the data acquired during each measurement will be referred to as a

“block™).

As a result, you can view some waveforms measured in the past.

*1 Past waveform data is deleted when you start measuring again after chang-
ing the configuration (recording length and channels used).

*2 Although the maximum number of such blocks is 16, the number of blocks is
reduced if the recording length is long. When all blocks are filled, the oldest
waveform (block) is overwritten.

1 Press the DISP key to display the Waveform screen.

- 2 Press the SUB MENU key to

display the [Mem Div] setting
items.

Trigger time of the data in Blue blocks contain stored data (Used Blocks)

the selected block Green indicates the currently selected
/ history block

] Histar: IU 15 -0 -5 ~—:
| 1 10/09/05 18 15.42| \ -

0 is the newest block

3 Move the cursor to the [History] item using the CURSOR
keys, and select the block to display by the F1 or F2 keys.

(0 = newest, to block -15)

- 4 Press F4 [Move Block].
The data in the selected history block is displayed.

- (The number of the currently displayed block appears in the sta-
2 tus bar at the lower right.)
4 [Move Block] remains active until you press it again. While itis ac-

tive, the display refreshes each time you select a block.

= To view the block usage status while measuring
Press F5 [Update Block] to verify block usage while measuring
(used blocks are blue). [Update Block] remains active until you
press it again. When deactivated, block usage is not updated until
finished measuring.
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8.12 Viewing Waveforms in Every Display Block (Memory Division)

8.12 Viewing Waveforms in Every Display Block
(Memory Division)

\ 2

This operation is available when the Memory Division function (p. 109) is
enabled. (Memory function and REC&MEM function only)

Block usage status can be verified during Memory Division recording. In addi-
tion, the waveform recorded in any block can be displayed.

When Memory Division is disabled, previously recorded waveforms in up to the
last 16 blocks (depending on recording length) can be referenced.

See "8.11 Viewing Past Waveforms" (p. 219)

1 Press the DISP key to display the Waveform screen.

'_Fmﬂmmmm i e Hu 2 press the SUB MENU key to
7 display the [Mem Div] setting
items
-1 Sy )
/ /\ I

Trigger time of the data in Blue blocks contain stored data (Used Blocks)
the selected block |

S ' T 10 7 I py f
Joisp Bk |] S O O O T ]

| 1 10/09/05 To5AgE 08 | z B

|
Green indicates the currently selected display block

A red frame indicates a reference block (F7 toggles on/off)

3 Movethe cursor to the [Disp Block] item using the CURSOR
keys, and select the block to display by the F1 to F5 keys.

-
|7 Block numbers can be entered directly by [Keypad].
E]EIE] Fs 4

-4 Press F6 [Move Block].
The data in the selected history block is displayed. (The number
of the currently displayed block appears in the status bar at the
- lower right.)
7 [Move Block] remains active until you press it again. While it is ac-
N tive, the display refreshes each time you select a block.

= To overlay waveforms in other blocks (Reference Blocks)
Use the F1 to F5 keys to select a block for reference, and enable
or disable reference by F7 [Ref On/Off].

(Red frame: Reference enabled [On], No red frame: Reference
disabled [Off])

To view the block usage status while measuring

Press F8 [Update Block] to verify block usage while measuring
(used blocks are blue).

[Update Block] remains active until you press it again. When de-
activated, block usage is not updated until finished measuring.

To overlay a block with other blocks (Reference Blocks)
Set the Reference Block setting to [On] on the Memory Division Settings screen.
See Settings Screen Settings: "Memory Division: Display Settings" (p. 111)

To switch the waveform in a block

Select the block to display with the SHEET/PAGE keys.

In the default state, the SHEET/PAGE keys switch Sheets. You can change the
function of these keys by selecting [Blocks] on the Environment Setting Screen.
See "Specifying SHEET/PAGE Key Operations" (p. 357)
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8.13 Viewing Waveform Data as Numerical Values

8.13 Viewing Waveform Data as Numerical Values

To display numerical values

Shest 1 Set the Display Type on the Sheet Settings screen

- IOn 5
Sheet Mame IW
Display Type INumeric—v

plit-Screen—‘

to [Numeric].

See "7.2.3 Setting the Display Type" (p. 177)

Overley| [ Confis [
b i elg- -
i = al E2rl [ 10/11/2005.

Znoammy oy sl S ;
s == Jog scrolls the displayed
B i oV Eaem et
e channel
“10.0ms S0 v a0y 1S00m: 77 (’ w
o Ee e dmEn S
i Tme 1-1 12
2om @Ry oy Gl 38 -25.0ms 11.00 W 01160 W

. H v -24.0ms 42,00 01180 W
sow v -23.0ms -85.80 W 01160
e R -22.0ms -115.40 v 0.1140 W Shuttle scrolls
&.0ms 1960V 180V B156m 350) -21.0ms -124.20 % 0.1140
&ame v DoV oS3 e -20.0ms 12660 W 01100y . .
Some EiGv 0V oaom ek : : : the time axis
o sy -19.0ms -108.00 W 0.1140 W
mooEE ) 2 e -18.0ms -B6.E0 v 0.1160 Y
I U -17.0ms -16.:80 v 0.1180 ¥

&1L 10/11/05 11:49:24.76
.

To display data with thinning applied

Numerical data can be thinned for display.

|

G| T[]
T[Single < [10% EE

Time i1 5 3 % & 52|
-25.0ms 1y 01160V 6693V 22563mV  ( -14344my) ( -0.8125mV)
24.0ms 42mv D80V 77egsmy 1803V ( -14344my) ( -0.8155mv)

230ms H5E0V 0160V S8dmy 2003V ( -L43dmy) (081 o
220 11540V 01140V 234Tmy 028V ( -14344my) ( -0.8195mv)
210ms 12420V 01140V 4e250my 238V ( -14344my) ( -0.8195mv)
20.0ms 126560V 0100V S4deemy  2.94Demv (| -14344my) ( -0.8195mv)
19.0ms 10800V 01140V 3TV 27esmv  ( -14344my) ( -0.8125mv)
18.0ms 6660V D160V 6300Bmy  25344mV  -143dmy 08125y,
17.0ms 1860V D180V 4Blomy 23969V ( -14344my) ( -0.8195mv)
16,0ms 34.20V 01220V Felsamy 1343V ( -14344mv) ( -0.8195mv)
15,0ms B340V D160V 294%my 21344V ( -14344my) ( -0.8195mv)
14.0ms 21y D180V S7e%dmy  2393mV  ( -14344my) ( -0.8195mv)
13.0ms 150V 01120V 483%Emy  29906mv  ( -14344my) ( -0.8195mv)
12.0ms 13860V DI00V  0250my  24deSmy (| -14344my) ( -0.8195mv)
110ms 13320V 01200V G7eEEMY 20082V ( -14344my) ( -0.8195mv)
10,0ms 500V 01140V SIS00my  17875mV  (-14344my) ( -0.8155mv)
5.0ms 4540V 0120V 07094y 2503V ( -14344my) ( -0.8125mv)
6.0ms S0V D80V 46I%mV  3203ImV  -1434dmy -0.8125my.
7.0ms S740v 0180V SI2Smy 35718V ( -14344my) ( -0.8195mv)
6.0ms 5360V 0160V 397EImy  33975mV  ( -14344myv) ( -0.8195mv)
5.oms 11940V 01140V SESEEmy  286%mv  ( -14344my) ( -0.8195mv)
4.0ms 12540V 0160V A353my  2991my (| -14344my) ( -0.8195mv)
3.0ms 18560V 0120V U3V 0678V ( -14344my) ( -0.8125mv)

Move the cursor to [Thinning], and select a thinning factor with the F keys.

* When [2] is selected:

Every other sample is thinned out (hidden). Numerical values are displayed

for every other sample.
« When [10] is selected:

Nine out of every ten samples is thinned out (hidden). Numerical values are

displayed for one out of every ten samples.
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8.14 Searching a Waveform

8.14 Searching a Waveform

Any location within measured waveform data that satisfies the search criteria
can be found and displayed. Search criteria can be specified as trigger criteria,

peaks and times.

[(MEm]

(REC&MEM]

REALTIME

FFT

Trigger Search(p. 223)
Specify trigger criteria to
find locations that meet
those criteria.

@ +1

@ *2

*1.Memory wave-
form only

*2. Measurement
waveform only

Peak Search (p. 229)
Select the maximum,
minimum, local maxi-
mum or local minimum
location to find.

@ +1

Time Search (p. 228)
Specify any time to lo-
cate on the waveform.

Search markers are placed wherever search criteria are satisfied. Also, A/B cur-
sors can be moved to the location of a search mark, and any other mark (e.g.,
event marks, (p. 231)) can be inserted.

— wENy

- O

Time_[Tms/dive </10us/S Gims/S) [ Mag |[X 1

< 1ms/div

e ][ shor im0 <H00ms [zoon570

~ 100us/div

100000

A 1-110/05/05 16:15:34.58

Select the search type.

Set search criteria.

(FN: FUNCTION MODE)

Press the FUNCTION MODE key to enable the
FN mode, then press F7 [Search].

The SEARCH dialog appears.

Press the ESC key or the F8 [Close] key to close
the dialog.

The [SEARCH] dialog box appears.

Method < Range [whaoe < [] auto close
Source |Select Mo, - Mo |Analog1 - Axis W
ul ILeveI - L Jav ]
Junics Efcha s [ [Frfoff g
Event |1 %
Exec Mewxt |M0\re Cur AlMDve Cur Bl Mark: | | Cloze |

Waveform display

Search
Markers

(Example of Trigger
Search settings)

A cursor can be moved to a found
search location.

33.44ms EN=TE AT R == =y
-33.43ms A.262%  489.135ml
-33.42ms S.E62V  484.582my
-33.41ms 063V 484.812mY
-33.40ms -4.500%  480.750mY
-33.39ms 2025V 479.500my
-33.38ms EEERV 478.125mV
-33.37ms 2787V 474.250my
-33.38ms -2.188%  474.813mV
-33.35ms SLED0Y  470.135my
-33.34ms SLOIZV  470.375my

_E3Ems OL463Y __ 465.937my_ _ _

CAEEE I [ e A =i = =i
-33.31ms 0,687 V © 7462 553m
-33.30ms 1275V 480.43Emy

Numeric display
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8.14 Searching a Waveform

8.14.1 Searching by Trigger Criteria

Measured data can be searched using the following trigger criteria.

Trigger
Criteria Search

Example

Waveform content specifiable with
this search criteria

Reference

Level (LvI), Slope (Slp), Filter (FIt),

"6.7.2 Triggering When Crossing a

Level Voltage Threshold (Level Trigger)"
Event P 1590) (Lev igger)
A\ '
g "6.7.3 Tri i ith U d
P P .7.3 Triggering wi er an
Win-In / Upper limit (Up), Lower limit (Low), Lower Thr%e%holgs (Windrt))I\J/v
/ Filter (FIt), Event Trigger)” (p. 152)
|
. i "6.7.3 Triggering with Upper and
. Upper limit (Up), Lower limit (Low,
Win-Out \ PP (Up), (Low), Lower Thresholds (Window

Filter (FIt)

Trigger)" (p. 152)

In-Period Trigger
(Peri-In)

Level (Lvl), Slope (Slp), Filter (Flt),
Lower, Upper, Event

"6.7.4 Triggering by Period
Variance (Period Trigger)" (p. 153)

Out-of-Period
Trigger (Peri-Out)

Level (Lvl), Slope (Slp), Filter (FIt),
Lower, Upper, Event

"6.7.4 Triggering by Period
Variance (Period Trigger)" (p. 153)

Level (Lvl), Slope (Slp), Width,

"6.7.5 Triggering by Pulse Width

Glitch —— I_ll_ Event (Glitch Trigger)” (p. 155)
S " . . )
Level (Lvl), Slope (SIp), Width, 6.7.6 Triggering by a Variance
Slope / Event within a Specified Interval (Slope
ib Trigger)" (p. 156)
/IH
E "6.7.7 Triggering upon
Voltage Sag A A Level (Lvl), Frequency (Freq), Instantane_:ous Yoltage Sag at
(DI’Op) Event Commercial Mains Frequency (50/
/ \ /\/\ / \ 60 Hz) (Voltage Sag Trigger)" (p.
[ \J VoL 158)
S|
. J— . . "6.8 Triggering by Logic Signals
Logic 1 Filter, Trigger pattern (1 to 4) (Logic Triggen” (p. 159)
|
— 1
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8.14 Searching a Waveform

Trigger Criteria Search [ MEM | (REC&MEN] (REALTIME]

To open the screen: Press the DISP key — Waveform screen

Operating Key Procedure

4 FUNCTIONMODE Display [FN] mode.
F7 Select [Search].
The [SEARCH] dialog box appears.

2 —~ Methad I | Range W — 3
4 —lsSouce |sglctho. - Mo analog1 - Ais Timebasel -

T Level - L fov 5

forits B B se [1 Fitjof F

Event |1 E

Mext |M0ve CurAlMove Cur B Mark | | Close

2 Select the contents to find.

CURSOR Move the cursor to the [Method] item.
F1 Select [Trigger].

3 Select the search range.

CURSOR Move the cursor to the [Range] item.
F1to F8 Select either choice.
Whole Searches all waveforms (default setting).

(only for the Real-Time Saving function)
Block Searches the currently loaded measure-
ment waveform block.

Searches between A/B cursors.
AB Cursor When only one cursor is enabled, search-
es forward from the cursor location.

When recording with Memory Division (Memory
function and REC&MEM function)

Searches within a currently dis-

Display Block played block. (default setting)

Display Block Searches between AB cursors in a
AB currently displayed block.
All Blocks Searches all measured blocks.

Searches between AB cursors in all

All Blocks AB measured blocks.

4 Select the trigger search criteria. Because searching is timebase-depen-
dent, waveforms measured with different

(Trigger criteria settings for Analog No. 1 to No. 8, or Logic No. 110 4 pococ must be searched separately.

No. 4) Select the timebase to search as the [Axis]
. setting.
CURSOR Move the cursor to the [Source] item. 2 _— )
Sel ith hoi See "Select which timebase to search (if
Flto F8 elect either choice. measured using two timebases)." (p.
S Searches for the condition in which all 225)
trigger criteria are met.
OR Searches for the condition in which
any of the trigger criteria is met.
Select No. Searches only using the currently dis-

played search criteria (default setting).
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8.14 Searching a Waveform

Operating Key Procedure

Setting Analog Channel Search Criteria

Displayed items depend
on the trigger type. Methad | Range |whale - [ Auto Close
5 S i::iEIE!Et o | Mo IAnalogl = | A |Timebasel | e 6
When the trigger 7 ——— 1 [evel [T o 5|
type is [Level] 8 —— [nin Hiche Ejse [+ drtor  § 9
Event [1 E
Mext |M0ve CurAlMove Cur B Mark | | Close
5 Select the criteria number to use.
CURSOR Move the cursor to the [No.] item.
F1to F8 Select a number for this set of search criteria,
from Analog 1 to Analog 8.
6 Select which timebase to search (if measured using two
timebases). [mEm]
CURSOR Move the cursor to the [Axis] item.
Flto F8 Select either choice.
. Searches a Timebase 1 channel (de-
Timebase 1 .
fault setting).
Timebase 2 Searches a Timebase 2 channel.
7 Select the trigger search type
CURSOR Move the cursor to the [E] item.
Flto F8 Select the type of trigger criteria to use for
searching.
Level, Win-In, Win-Out, Off (default setting)
8 Select the type of trigger criteria to use for searching.
CURSOR Move the cursor to the [Unit], [Ch] item and select
Flto F8 the channel to be searched.
Only those channels that were recorded using
the [Axis] can be selected.
9 Select the search criteria. Trigger search criteria settings are the

same as the pre-measurement trigger cri-

To combine different search criteria with logical [AND] or [OR],
repeat steps 5to 9 to specify all necessary criteria.

O
>
QD
©
—
D
-
(o]
CURSOR Selgct the trlgggr search criteria. teria settings. QEJ
FltoF8 Available selections depend on the search type.  goq vg 7 Triggering by Analog Signals® é
Set the signal level (threshold voltage) (p. 146) o
Lvl for search. =
(Level) Searching is applied when the signal 3
crosses this level. g
Slp Select the slope (input signal rising T o©
(Slope) or falling 1) for search. o
Set the filter width (trigger filter) for Z

Flt ) .
(Filter) search. Prevents noise from causing g
false triggers (p. 149). =
(@)
Up =
(upper limit)  Select whether to search for upper or 8
Low lower limit values. ®
(lower limit) =
o
Event Set the event count for triggering. >
S
Q
<
28
"
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8.14 Searching a Waveform

Operating Key Procedure Select (z) [Auto Close] to

have the dialog close auto-
matically after searching.

Setting Logic Channel Search Criteria

Method  [Trigger -| Range [whole - [ auto Close

1 0 | = —— 1Mo, |Logica -I Auxis |T|mebasel - 1 1
Trigger filter (Filter Width) S | L. > = 4 |
T - ot =l -[= -« -[= - .
Logic channel 12 |_ =3 el I I I — 1  Trigger pattern
search criteria ‘
1 3 I | Exac | et | |M0ve CurAlMove CurBl Mark | | Clase : ] 14
40 Select the criteria number to use.
CURSOR Move the cursor to the [No.] item.
F1to F8 Select a number for this set of search criteria,

from Analog 1 to Analog 8.

41 Select the timebase to search (if measured using two

timebases). [mem]

CURSOR Move the cursor to the [Axis] item.
F1to F8 Select either choice.

Searches a Timebase 1 channel (de-

Timebase 1 )
fault setting).

Timebase 2 Searches a Timebase 2 channel.

Trigger search criteria settings are made

12 Select the trigger search criteria for logic channels using the same procedures as the pre-
measurement trigger criteria settings.
Set the trigger search criteria for each channel. See "6.8 Triggering by Logic Signals

(Logic Trigger)" (p. 159)
To combine different search criteria with logical [AND] or [OR],
repeat steps 10 to 12 to specify all necessary criteria.

Search
13 CURSOR Move the cursor to the [Exec] button.
F1 Starts searching.

[Searching] appears on the Status bar, and the
locations where search criteria are satisfied are
displayed.

Search markers (E indicate locations where
search criteria are met.

To search for more instances
F2 Select [Next].

To move a cursor to a found location

F4 or F5 Select [Move Cur A] or [Move Cur B].

To insert an event mark at a location where search
criteria are met.

CURSOR Move the cursor to the [Mark] button.
F6 Select [Mark].

14 Close the search function.

F8 Select [Close].
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8.14 Searching a Waveform

Description

If search results differ from expectations

Undesired search results may occur as a result of noise on the acquired wave-
form. In such cases, enable the trigger filter.
See "6.7 Triggering by Analog Signals" (p. 146)

When the slope (Slp) setting is [T{], the search result location is one sample
late.

Level Trigger Search

When the slope (Slp) setting is [T], [\L]

When the slope (SlIp) setting is [T\L]

N

When searching with logic trigger criteria, if the criteria are already satisfied
when starting the search, searching proceeds past the point where the criteria
are no longer satisfied to the next location where the criteria are again satisfied.
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8.14 Searching a Waveform

| 8.14.2 Searching by Time

You can search recorded data for a specific time. The time to search for can be
specified as relative time elapsed after a trigger event, or as an absolute date
and time.

Time Search [ mem ) REC Jlaecamen ReALTINE]

To open the screen: Press the DISP key — Waveform screen

Operating Key Procedure
1 FUNCTION MODE Display [FN] mode.
F7 Select [Search].
The [SEARCH] dialog box appears.
SEARCH
2 Method ITirne - [] auto Close Select (E) [Auto
Y ™M D h s [T Close] to have the dia-
3 [o1 Ejor Bjor & Joo Ejoo Bjoo B [ooo EHjooo F log close automatical-
| T+ Jooooo Efoo Ejoo B [ooo oo B ly after searching.
4 l— Mext |M0ve Cur AlMove Cur Ell Mark | | Close : . 5

2 Select the contents to find.

CURSOR Move the cursor to the [Method)] item.
F2 Select [Time].

3 Specify the time to find
Date field (to specify an absolute time)

CURSOR Move to the date field (to specify an absolute
Flto F8 time) or time from trigger [T] (relative time), and
set the time to find. v M Db b om o mw
« To set by date Jor Bpr BJor & [oo Bfoo Epo B [poo Bjao B
Set the recording date. T+ fooeoo oo Efeo B oo Bfoco &

¢ Set the time from the trigger event.
When pre-triggering was enabled for record-

ing, you can specify time before the trigger Time from trigger [T] (relative time)

(T+: time after a trigger event, T-: time

event. )
before a trigger event)
Search
4 CURSOR Move the cursor to the [Exec] button.
F1 Starts searching.

[Searching] appears on the Status bar, and the
locations where search criteria are satisfied are
displayed.

Search markers (E indicate locations where
search criteria are met.

To move a cursor to a found location
F4 or F5 Select [Move Cur A] or [Move Cur B].

To insert an event mark at a location where search
criteria are met.

CURSOR Move the cursor to the [Mark] button.
F6 Select [Mark].

5 Close the search function.

F8 Select [Close].
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8.14 Searching a Waveform

| 8.14.3 Searching for Peaks

You can select to search for the maximum, minimum, local maxima and local
minima of recorded measurement data.

Peak Search [ MEM ] RECAMEN] REALTINE

To open the screen: Press the DISP key — Waveform screen

Operating Key Procedure
1 FUNCTION MODE Display [FN] mode.
F7 Select [Search].
The [SEARCH] dialog box appears.
3
SEERCH I 1]
2 Method [SEER < Range  [whols ] [] auta Clase Select (M) [Auto
4 Type W Close] to have the di-
| ch [orer Efcnt & alog close automati-
g | Fiter ST cally after searching.
7 ! : Exec | Mext | |M0ve Cur A |Move Cur B Mark | | Close |

2 Select the contents to find.

CURSOR Move the cursor to the [Method] item.
F3 Select [Peak].

3 Select the search range.

5 Select the channel to be searched. e p—

minima

Click the [Next] button to locate the next
local maximum or minimum after the cur-
rent location.

CURSOR Move the cursor to the [Ch] item.
F1to F8 Select the input module (Unit) and channel num-
ber data to be searched.

CURSOR Move the cursor to the [Range] item.
Flto F8 Select either choice.
Whole Searches all waveforms (default set-
ting).
Searches between A/B cursors.
AB Cursor When only one cursor is enabled, e
searches forward from the cursor loca- g——;
tion. °
D
-
4 Select the type of peak to search for. [Maximal] Search After Next oo
. First Search E
CURSOR Move the cursor to the [Type] item. v Search o
Flto F8 Select either choice. Next Searc @
. Search for the maximum value (de- 9:
Maximum . 3
fault setting).
n
Minimum Search for the minimum value. . o
[Maximum] p
Maximal Search for a local maximum value. g
Minimal Search for a local minimum value. 1 §
>
=
o
=
«Q
o))
S
o
>
>
R
<
@,
"
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8.14 Searching a Waveform

Operating Key Procedure
6 (If searching for local maxima or minima) Local maxima when the filter setting
Set the criteria for the local maximum or minimum value is Off
(Filter). WW
CURSOR Move the cursor to the [Filter] item. _ _ _
F1to F8 Set the criteria for the local maximum or mini- ~Local maximum when the filter setting
mum value. (1div = 100 points) is 0.1 div (0.1div=10 points)
When avalue is larger (or smaller) than the
value of the data points immediately before OWW
Off and after it, that value is considered to be a ' - /I I - /I
local maximum (or minimum) (default set- 10 points 10 points
ting).

When avalue is larger (or smaller) than the
values of all of the data points within the

2blg%iv specified range before and after it, that val-
' ue is considered to be a local maximum (or
minimum).
Search
7 CURSOR Move the cursor to the [Exec] button.
F1 Starts searching.

[Searching] appears on the Status bar, and the
locations where search criteria are satisfied are
displayed.

Search markers (E indicate locations where
search criteria are met.

To search for more instances (local maximum or mini-
mum values only)

F2 Select [Next].

To move a cursor to a found location
F4 or F5 Select [Move Cur A] or [Move Cur B].

To insert an event mark at a location where search
criteria are met.

CURSOR Move the cursor to the [Mark] button.
E6 Select [Mark].

8 Close the search function.

F8 Select [Close].
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8.15 Inserting and Searching for Event Marks on a Waveform

8.15 Inserting and Searching for Event Marks on
a Waveform

You can search for any marks (event marks) inserted on waveforms during and
after measurement.
Supporting Function

(mEm ] FFT
([ J
(Only when Memory ® @ : [ -
division is disabled)

* Event marks inserted on a Recorder waveform

You can insert up to 1,000 event marks of 16 types, which can be edited and
assigned comments. A list of event marks can be printed (p. 348).

N -

Search

Event mark

EVEMT MARK (&)

f0,
1
E2
E 3
Event mark information list
(EVENT MARK dialog)

8.15.1 Inserting Event Marks

An event mark is inserted on the waveform every time you press the START key

during measurement.

Event marks can also be inserted by signals at the external Start terminal input.

In addition, event marks can be inserted at locations searched with the Search

dialog.

« When using the Memory Division function in the Memory function, event
marks cannot be inserted.
In the REC&MEM function, event marks can be inserted on a Recorder wave-
form.

« To confirm the location of event marks, they can be searched for in the Event
Mark List.

See "8.15.2 Event Mark Searching" (p. 232)

< Event marks can be repositioned, added, deleted and edited after measure-
ment.

See "8.15.3 Event Mark Editing" (p. 233)

« Event marks cannot be inserted after pressing the STOP key once while mea-
suring (and “Push again to stop measurement” is displayed).

sIsAjeuy pue BULIOJIUO US31DS WIOOARM 8 Ja1deyd
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8.15 Inserting and Searching for Event Marks on a Waveform

8.15.2 Event Mark Searching

[ioms /e 100us/5 X727 2ms/d Overlay Gontie

An event mark can be searched for by selecting it in the Event Mark List (acces-
sible from the EVENT MARK dialog).

Lo
N

L& [ shot |00 <5 [Zom|[T ~ 28ms/div T[Single <% I8l -
v

1 Press the FUNCTION MODE key to enable

o
=TT PO 511 07/0307 131130032 | [ Rst |

07/03/2007

the FN mode, then press F7 [Search].
The Search dialog appears.

Ceawcr o
Method [FAGESINNNN = Range  [whde B [ auito Close

Source [selectho, < Mo [logica | Axis  [Timebasel
Set Fiter 1 2 3 4
Jor™ <ot £/ FIE] PR PR P

text | [Move cur & [Move cure| mark

SEARCH dialog

2 Using the CURSOR keys, move the cursor

|| Method [TRGESINNN - | Range [whde Ao EleE to the [Method] item in the dialog, and
Source |Selectho. ¥ No. [Logea < wi [Timebaser = press the F5 [Show Mark List] key.
Filter 1 2 3 4
+/Joft =PI P PR PR

Mext |M0ve CurAlMove CurEll Mark || Close |

The Event Mark dialog appears.

Event marks are listed in the order they
were inserted.

Pos | Comment =
19541 =
Sg g;gggz 1 3 Select the number of the event mark to
Ha4 2.0801 5 search for, and press the F1 [Jump] key.
E5 3.3811s 5

Event mark

EVENT MARK dialog

EL=* F 1

Jurnp
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8.15 Inserting and Searching for Event Marks on a Waveform

8.15.3 Event Mark Editing

Place the cursor on the row of the event number to edit, and press one of the F1 to F8 keys.

To change the type or location, and to add or
delete an event mark

Displays the location of the event mark

Cursor movement

Changes the event mark type (from 16 avail-
able types)

Pos § Comment
tosasll ]

Adds an event mark (1,000 maximum)

Deletes the event mark

Deletes all event marks

Enter a comment.

The entry method is the same as for channel
comments.

See "3.3.3 Entering Text and Numbers" (p. 65)

Move the event mark (the displayed val-
ue is the same as that on the time axis).

The event mark moves to the cursor po-
sition.

sIsAjeuy pue BULIOJIUO US31DS WIOOARM 8 Ja1deyd
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8.15 Inserting and Searching for Event Marks on a Waveform
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9.1 Overview of the Real-Time Saving Function

Chapter 9

9.1 Overview of the Real-Time Saving Function

The Real-Time Saving function saves data to a specified save destination while
measuring. Long-term measurement is available regardless of the installed
memory capacity of the instrument.

Storage media that can be specified:

Model 9718-50 HD Unit, PC Card or a shared network folder

In addition, while recording measurement data directly to storage media, an
overview of measurement data (the whole waveform) is recorded to instrument
memory. The whole waveform is then saved to the storage media when mea-
surement finishes.

To perform analysis, specify the portion of data within the whole waveform to be
loaded and analyzed. The Memory function is activated for loaded measurement
waveforms so that waveform and numerical calculations can be performed, as
well as FFT analysis using the FFT function.

Maximum Recording Time

The maximum recording time for the Real-Time Saving function is determined by
the available space on the storage media specified as the save destination. The
instrument is able to record unattended for up to one year (365 days, 23 hours,
59 minutes and 59 seconds).

Before measuring, the save destination and file hame (which can be set to be
assigned automatically) must be set. The timebase is limited by the storage
media and the number of measurement channels to be recorded. The maximum
recording length can also be set according to the available space at the save
destination.

Measurement Data

When recording with the Real-Time Saving function, measurement waveform
data (.RSM) is saved directly to the specified save destination. Data is appor-
tioned into files of up to 100 MB each during saving.

When measurement is finished, the whole waveform file ((RSR) and an index file
(.RSI, for data management) are also saved. The index file is used to load the
data files for analysis.

See "11.4 Loading Data" (p. 291)

Loading the index file displays the whole waveform. Measurement waveform
data can then be loaded by specifying the loading position within the whole
waveform. Display of the whole waveform, measurement waveform, or both
together can be selected.

Buines awil-eay yum Bulinsesy 6 J91dey)d
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9.1 Overview of the Real-Time Saving Function

NOTE

To use the Real-Time Saving function, at least 3 MB of free space must be
available on the storage media.

Measurement using different sampling rates is not available with the Real-
Time Saving function.

The Model 8958 16-Ch Scanner Unit cannot be used.

Only data for those channels selected for use ([Use Ch] setting enabled on the
Status screen) is measured and saved. However, when a channel is selected
for use, its data is saved even if display of that channel’'s waveform is disabled
(off).

The whole waveform data is recorded in instrument memory. Depending on
the setting of the whole waveform’s timebase (when fast), even if there is suffi-
cient available space on the save destination, only the recording length (dura-
tion) required for the whole waveform is stored. When automatic timebase
setting of the whole waveform is selected (default setting), the timebase of the
whole waveform is set according to the recording length (time).




237

9.2 Setting and Analysis Workflow

I 9.2 Setting and Analysis Workflow

Function Selection Select the Real-Time Saving function.

See: "Choosing the Appropriate Function” (p. 82)

From the Initial screen:
Press the F4 [REALTIME] key.

Unit L
o ame ol
@1 0 Hopeed  T2bi 20V
@2 8957  High Res 16-bit 2Ms/s
@3 8936 Analog 12-bit MS/s
@4 8959 DG/RMS 12-bit IMS/s
@5 G HSpeed  T2bt 20/
26
a7
@5 e Swan T2t MG

From the Waveform or Settings screen: Function Menu

Use the CURSOR keys to move the cursor to N L

the function menu, and press the F4 [REAL- (Waveform screen
TIME] key.

us £5.00ms 50.00ms 75.00ms 100.00ms

reaLTive Jf & [T [ Use ch ‘|
Isavel )

= .“ - =T (Settings screen)

Name Pattern [Tria(suf ]

e ot

@ato  Oana
Timebase | 100ms/div L Timebase S00ms/div- L
(Sampiing Speed)  [1ms/s. L

Sdv

shot @fed Quser O Tme ITvigeer Model [Timer gl
Ficer Shot | —( Month Day  Hour  Minute  Second

Macshot) 2000w F_BF B 3R 3
(Recording Tre) 255 O
wena [ ER3F E

Dntomation] vpte

— e 115318

| | e 449.49K8

In case of an automatic setup, the free capatity of 64 MB and more is necessary.

ees | u
=

0O
>0
Q
©
—
1)
=
(o]
<
[}
Q
(%]
c
=
(o]
=
—
=y
Py
1]
o
=
3
(¢
n
Q
=
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9.2 Setting and Analysis Workflow

Measurement Make settings on the Status Settings screen.
Configuration Settings Measurement using different sampling rates is not available

with the Real-Time Saving function.

Press the SET key to open the Settings screen

Press the SUB MENU keys to select the { : e
menu el

—
“mmmsl P o= ol
[ e —

[ settingReset... |

PC Card

o

- =
12 H-Speed
. 21 H-Speed
o2 H-Speed
— 31 H-Speed
e

Press the SHEET/PAGE keys FE—E
to select the [Use Ch] page

RIS

D Tooc T |

Selecting channels to use
With the Real-Time Saving function, measure-
1 |ment using different sampling rates simulta-
neously is not available. Also, the Model 8958
16-Ch Scanner Unit cannot be used.

\4

Press the SHEET/PAGE keys

to select the [Basic] page [rearun]
2 —p Fromm
Making settings for saving data T pr— —
Set the save destination and file name. mewe [ T .
2 |verify that there is adequate space available at| 3 —p| “ ™
the save destination, and that the media is in- U e i | N
stalled or inserted properly. o o e 5
e Ml
Make measurement waveform settings ==
Select the timebase (sampling rate) and re- i ————
cording length (duration). ' =

3 The data acquisition interval on the time axis is| You can verify the free space on the save destination and the file
set by the timebase or sampling rate setting. size to be saved using the current settings. Also, the maximum re-
Recording length can be set as a number of di- cording length can be set to match the free space on the save des-
visions or recording duration. tination storage media.

4

Make whole waveform settings
4 (The timebase can be set automatically or man-

ually.
\4

5 Set the trigger mode (recording method)
Select single (one-shot), continuous or timer.

\
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9.2 Setting and Analysis Workflow

Input Channel Settings Make settings on the Channel Settings screen.

Press the SUB MENU keys to select the
menu

REALTIMI Lo | @ a1 ch | ] seeing |~ varebie | Loge

Press the SHEET/PAGE keys to select the 6 ‘[]7'() —
[One Ch] page =) v e T
7 | |

R Gl |

o] ] eev—]
(1158 = 625u)

Coupling e ]

LPE [or g

=

6 Select the Unit (module) and Channel

7 ﬂ

7 Select the measurement range (vertical axis) T
Make input-module-related settings ‘ ‘ i we [ %
— e
v
8 Perform zero adjustment =
* (after warm-up) See ::Chapter 5 Input Channel Setti_ngs" (p. 11_5),
7.1 Making Input Waveform Display Settings (Analog
(As occasion demands) Waveforms)" (p. 170) in this manual,
9 Set the scaling, waveform colors and "Chapter 3 Input Channel Settings" in the Input Module
zero position Guide

Display Sheet Settings (If you want to change the layout of the waveform

Press the SUB MENU keys to select the screen to show any combination of channels)
menu Set on the Sheet Settings screen.
m h [ s
(As occasion demands) 10_?‘ A |
10 Select the Screen Layout | B | IS Icih:; | ':;ggzzs 1} 11
Set the number screen divisions and the = | b FRRECI e ¢
split-screen layout S P8 s
* \Combination of
11 Select the channels to display : display
i channels
Up to 32 channels can be ‘ §§
displayed per sheet. H = 1 5
Resets All Sheet Settings. L ‘H;!E‘-H
[Sheet Ho.GGhetl ~ Sheet16) =

See "Chapter 7 Waveform Display Settings" (p. 169)

Start of Measurement Press the START key (the green LED lights).

|
Data acquisition @ O | sz
* STANDBY/ON
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9.2 Setting and Analysis Workflow

End of Measurement

Data Analysis

Analysis on the
Waveform Screen

Real-time saving function

Numerical calculation
Waveform calculation

Select the Memory function FFT analysis

Select the FFT Function

Saving Settings

Press the SUB MENUSs key to select the

menu

1 | Specify the saving destination |
Verify that storage media Default setting:
has been inserted. [Selection Save]
2 Select what to save
SAVE

Press the STOP key.
Recording stops after acquiring the specified length
(the green LED goes off).

MARK O

STANDBY/ON

Press twice to stop immediately.

Analysis on the waveform screen.

See "Chapter 8 Waveform Screen Monitoring and Analysis"
(p. 191)

Loading files

When measurement is finished, data remains in instru-
ment memory. To display other data, load the index
(RSI) file from the Real-Time Saving function. The
whole waveform is displayed.

To display a measurement waveform, specify its loca-

tion within the whole waveform.

e To perform numerical or waveform calculations,
switch to the Memory function.

» To perform FFT analysis, switch to the FFT function.

Executing a waveform calculation clears the waveform
acquired by the Real-Time Saving function.

(If you want to save data)
Make settings on the Save Settings screen, and
press the SAVE key to save.

[ReavTive | 'S EXTEE]
JERVE Koy
) B
Nar
Same Name Mame Pattern | Trig(prefic) L
[ ] i}
Format rary 5
& [Whole E
Channes [eplayed ch ]
‘ Division [orf g
|
cEr—
=
[The choice save: It chooses the one to save when pushing SAVE key. =59

See "Chapter 11 Saving/Loading Data & Managing Files"
(p. 261)

Measurement data stored in memory by the Real-Time
Saving function is saved as Memory function data
(-MEM).
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9.2 Setting and Analysis Workflow

Printing Settings (If you want to print data)

Make settings on the Print Settings screen, and
press the PRINT key to print.

Press the SUB MENU keys to select the

men:

Press the SHEET/PAGE keys to select the
[Printer] page

1 | Select manual printing

Verify that the paper is Default setting:
loaded correctly. [Selection Print]

Press the SHEET/PAGE keys to select the
[Print Items] page

2 Select what you want to print

v

PRINT

See

—» FRINT Key Action

[Reauve ][5 B o] <
<

=

o

—

[Manual Print]-

Output Destination

portrat E
[Custom E
left [iomm F Reht [owm 5

Top [lowm § Eottomfomm 5

Prining Colors S a—

[The chorce prints It choases the ane to prnt when pushing PRINT key.

"Chapter 12 Printing" (p. 313)
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9.3 Pre-Measurement Settings

I 9.3 Pre-Measurement Settings

Make the settings required for measurement, such as the save destination and
channels to use.

Settings required before measurement:

Save destination and channel(s) to use

Because the timebase and recording length may be limited by the save
destination and number of channels used, always check these settings
before measuring.

Function Selection (Waveform or Settings Screen)

Function Menu

Operating Key Procedure
1 CURSOR Move to the function menu (at the top left). Disp_|[Al 3 \
Eadl %2 | Load |25 - div ‘
2 F4 Select [REALTIME] (Real-time saving function).

The operating function can be selected from the pull-
down menu (p. 81).

Setting Channels to Use

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen

Operating Key Procedure 1

~[Use Channell] Setting Reset.., I_

Save in HOD

1 SHEET/PAGE Select the [Use Ch] page.

2 Select the channels for measurement (analog/logic in- chanrel - -
puts). -
o ch kind & [T1
CURSOR Move the highlight cursor to a channel to be set. 11 H-Speed ¥
1-2 H-Speed |
Flto F8 Select either choice. Bl ~
Off No measurement o
4-1
On Use for measurement (default setting) 4.2

With the Real-Time Saving function, all enabled
channels (those with 'On’ checked) are saved, re- 5
gardless of whether their waveforms are dis-
played.

See: "Chapter 7 Waveform Display Settings" (p. 169)

Logic

Logic channels
Input Module and Channel Nos.

Enables (sets ‘On’) all channels.
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9.3 Pre-Measurement Settings

Setting Recording Conditions

To open the screen: Select with the SUB MENU keys —Status Settings screen

Operating Key Procedure

1 SHEET/PAGE Select the [Basic] page.

Gm)

Specify the save destination.
Save in 2 |PCcarD #1: %
CURSOR Move the cursor to the [Save in] item. Mame 3 fer
F1 Select [Edit]. Name Pattern A [Trig(suffix) -
The [Browse Folders] dialog box appears.
[Sampline]
CURSOR Move the cursor to the save destination of the [

storage media. )
When saving to a shared folder on a

ia: CURSOR computer
Select the storage media ou See: "11.1.4 Using a Network Shared

Open the layer below: [ CURSOR Folder” (p. 264)

E1 Select [OK].

The dialog box closes. The available space on the selected stor-

age media is displayed by selecting the
[Update] button at the bottom of the

3 Set the save name (if you want to change the name). screen.
CURSOR Move the cursor to the [Name] item.
Flto F8 Enter the save name.(default setting: REAL) Available space on save destination

storage media

Measurement is disabled if the available
space at the save destination is less than
3 MB.

See "Entering Text and Comments" (p. 66)

4 Select the contents (Name Pattern) to be automatically
added to the save name

CURSOR Move the cursor to the [Name Pattern] item. Saved files
A folder is created with the save name,

and each file is saved in this folder. If a
folder with the same name already exists,
a four-digit serial number is appended to

F1to F8 Select the contents to be automatically added to
the save name

Appends serial numbers beginning

with 0001 as a suffix to the save name.  the  save  name  (for  example,
] ) REAL_0001).

Appends the trigger date and time as a See: "File/Folder Organization for Real-

suffix to the save name. Time Saving" (p. 247)

Numbering

Trig (suffix)

Appends the trigger date and time as a
Trig (prefix) prefix to the save name (default set-

ting).

For an example of file names created by
the [Name Pattern] setting: (p. 271)

5 Set the timebase [Sampling] of the measurement wave-

form. [P
CURSOR Move the cursor to the [Timebase] item. Tmebase & [100ms/div -
F1to F8 Set the time per division (timebase) on the (Samping Speec) - [1sfs 3

(Switch Display: Fg) horizontal axis for recording the measure-
ment waveform.

The available timebase settings may be

100, 200, 500 ps/div, . limited by the save destination and the
1, 2, 5, 10, 20, 50, 100, 200, 500 ms/div number of channels used (p. 247)
1, 2,5, 10, 30, 50, 100 s/div p-
1, 2, 5 min/div
When the timebase is 100 us/div or 200
. . . . us/div
The (linked) sa}mpllng rate is changed ac;cordmg- The waveform is not displayed while mea-
ly. (The sampling rate can also be set directly.) suring.
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9.3 Pre-Measurement Settings

Operating Key Procedure
Setting a Recording Length
CURSOR

Fl1to F8

Move the cursor to the [Shot] item.

Select the setting method for recording length.

(Switch Display: F8) (Fixed recording length)

Fixed  Select from the fixed recording lengths(de-
fault setting)
(Arbitrary)

User Set an arbitrary recording length in units of
divisions

Time Specify the amount of time to record.

Shot

6 @ried Ouser (Time

Fixed Shot |25 -/ div
(Max Shot) 20,000 div

(Recording Time) 2.5s

~[Info mation]—| Update

1158.33 MB

H Set Maximum

Free Space

When selecting [Fixed] or [User]
CURSOR

Flto F8 Select the length of waveform to be acquired (re-
(Switch Display: F8) cording length).

Move the cursor to the [Fixed] or [User] item.

When selecting [Time]

CURSOR Move the cursor to the [Day] (or Hour, Minute,
Second) item.
Flto F8 Select the amount for recording waveforms.

(Switch Display: F8)
Set the timebase for the whole waveform

CURSOR
F1to F8

Move the cursor to the [Auto] or [Manual] item.

Select whether the timebase should be automat-
ically set to suit measurement waveform settings.

When selecting [Manual]

CURSOR
Fl1to F8

Move the cursor to the [Timebase] item.

Set the time per division (timebase) of the hori-
zontal axis.

File Size: 449,49 KB

The displayed recording time and maxi-

mum recording length are linked to the set
recording length.

Recording length may be limited by the
available space at the save destination,
the number of channels used, and the
timebase of the whole waveform (when
manually set).

To set the maximum recording length
for the available space at the save des-
tination

Click the [Set Maximum] button to set the
recording length to suit available storage
space.

OFxed Ouser  (@)Time
Day Hour
b5

Shot
Minute  Second

gk &8k o

(Recording Shot) 2,400 div

Shot: When [Time] is selected

[Whole Wave]
suto () Manual
Timebase |5ggms,rdi\, =
5 div

10, 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50, 100 s/div

1, 2,5, 10, 30 min/div

1 h/div

When selecting [Auto]

The timebase for the whole waveform is set according to the time-

base and recording length settings of the measurement waveform,

and the amount of space available on the storage media. The mini-

mum amount of space required on the save destination storage me-

dia is as follows. Measurement with the [Auto] setting is disabled if

insufficient storage space is available. In this case, choose [Manual]

and set the timebase for the whole waveform manually.

* Model 8860-50 (9715-50) with 32 MW internal memory: at least
32 MB available space

* Model 8861-50 (9715-50) with 64 MW internal memory: at least
64 MB available space

* Models 8860-50 and 8861-50 other than the above: at least 128
MB available space

If the timebase of the whole waveform is
set extremely slow (such as 1 hour/div)
and the timebase of the measurement
waveform is set fast (such as 100 us/div),
a whole measurement cannot be recorded
if the recording (time) is set too short.

Be especially careful when manually set-
ting the timebase for the whole waveform.
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9.3 Pre-Measurement Settings

Operating Key Procedure
8 Select the recording method [Trigeer Mode] Timer -
. . Month Day Hour  Minute Second
CURSOR Move the cursor to the [Trigger mode] item.
. ) stat | 7 B+ E[4 EHl4E E | now
Flto F8 Select the setting method for the recording i —m —1
stop | 7 Bk B4 GRe | mow
length.
Trterval |U %IU %lﬂ gh g
Single Record only once (default setting).

Until you press the STOP key, recording

Repeat repeats at intervals of the set recording UEEtE

The setting procedure is the same as for

length. the timer trigger.
Timer Recording begins and ends at the speci-  See: "6.9 Trigger by Timer or Time Inter-
fied recording start and stop times. vals (Timer Trigger)" (p. 162)

Select each channel

To open the screen: Select with the SUB MENU keys —Channel Settings screen
See "Chapter 5 Input Channel Settings" (p. 115) and Input Module Guide

Set the waveform display

To open the screen: Select with the SUB MENU keys —Sheet Settings screen
See "Chapter 7 Waveform Display Settings" (p. 169)

« When measuring with the Real-Time Saving function, Display sheet settings set with the Memory func-
tion are applied to the Real-Time Saving function.

« Sheet settings for the Model 8958 16-Ch Scanner Unit are canceled, so to measure with the Memory
function after measuring with the Real-Time Saving function, first reset the Sheet settings as occasion
demands.

\
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9.3 Pre-Measurement Settings

Starting and Ending Recording

Press the START key REALTIVE]  Stars oh: [1 G Time : [B0us/div Buis/E) o [Free - [iformetion |
[ | Saven: [HDD Shot : [1,000,000 div Buffer : |

07/08/2006

Butfer - [OT0RY] |-| ]

The green LED lights as measurement starts.

After recording for the set recording length, data for the
whole waveform is displayed. Measurement waveform
data is saved directly to the save destination.

If the trigger mode is [Single], measurement stops.
If the trigger mode is [Repeat], measurement restarts.

During measurement, if the [Buffer (buffer usage sta-
tus)], which is the memory used for temporary storage,
exceeds 30%, waveform drawing is suspended to
yield precedence to the saving process. Waveform

. 4EIEIEI s ] 42,5000 5 43.0000 5 43.5000 44,0000 5 e |
drawing resumes when buffer usage subsequently |. o O
TN -+ 07/08/ 06 17:08:30.42 [‘mo7josfoe 17:650.42 | [ [ RISt | CHETE]

drops below 5%.

When measurement ends, the waveform is displayed normally. Screen While Measuring

To stop measurement

Press the STOP key.

Pressing the STOP key once causes recording to stop after the set re-
cording length has been acquired.

Pressing the STOP key twice stops recording immediately.

Depending on the timebase and recording length, maximum and mini-
mum values at the end of the whole waveform may not be recorded.
Also, when recording is interrupted, whole waveform data does not in-
clude the last maximum and minimum value data. Such cases can be
confirmed by loading the measurement waveform.

To save and print when finished measuring

See "11.3.5 Setting Manual Save (SAVE Key Output)" (p. 278)
"12.4 Making Manual Print (PRINT Key Output) Settings" (p.
319)
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9.3 Pre-Measurement Settings

Relationship Between the Number of Channels Used and
Timebase (Real-Time Saving Function)

Timebase setting may be limited by the save destination and the number of
channels used.

The maximum number of channels usable with each timebase setting and type
of save destination is as follows.

Timebase (/div) HDD PC Card or LAN (shared folder)
100 us * 1 —

200 pus * 1 —_—

500 us 1

1ms 2

2ms 10 4

5ms 24 8

10 ms 33 20

20 ms or more 33 33

*. Waveform drawing is not performed during measurement.
» The table above indicates the optimum timing.
 Logic channels A through D are considered collectively as one channel.

« Depending on network traffic, saving to LAN (shared folder) may be too slow for Real-
Time Saving. In this case, measurement is aborted.

« Depending on the operating condition (fragmentation), some hard disk drives may not
meet the above specifications. In particular, after repeated saving and deleting, the real-
time saving process may be delayed enough to interrupt measurements. In this case,
reformat the hard disk before measuring.

See "11.1.5 Initializing (Formatting) Storage Media" (p. 266)

File/Folder Organization for Real-Time Saving

Save Example
REAL: Name specified for [Name]

s
Save 141925_060418 REAL.RSM

Destination
REAL (Save Name) 141925 060418 REAL_001.RSM
Folder

. 141925 060418 REAL.RSR .

]

REAL_0001 X
Folder + Saved when measurement finishes

@ 141925 060418 REAL.RSI .

Buines awil-eay yum Bulinsesy 6 J91dey)d
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I 9.4 Analyzing Data

| 9.4.1 Waveform Viewing

Three types of waveform display are available with the Real-Time Saving func-
tion.
* [Whole]
Whole Waveform (the waveform recorded with the [Whole Wave] timebase
set on the Status Settings screen)
* [Measurement]
Measurement Waveform (the waveform recorded with the [Sampling] time-
base set on the Status Settings screen)
o [All]
Whole Waveform and Measurement Waveform (upper and lower traces,
respectively). When printing, the measurement waveform is printed.

. =it

Whole Measurement All

While recording, the whole waveform is displayed. When finished measuring,
data remains in the instrument’'s memory, and you can select among the above
three types of waveform display.

To view previously saved data, load the index file (.RSI) with the Real-Time Sav-
ing function (p. 251).

Waveforms can be scrolled by the SCROLL keys, and can be magnified, com-
pressed and measured with the A/B cursors.
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Viewing Waveforms After Measurement Stops

REALTI - T 10ms/di [ Gonfie [ . .
I — ' a [Whole] is displayed when measurement

sz finishes.

9.5000 5 10,0000 5 10,5000 5 1100005 1150005

SE]
N 0705/ 06 16:25:40.32 [ [ ’Ist [ 2 @e

Disp < Move the cursor to the [Disp] setting item
Load |[1.000 «| div and select F3 [All].
e et T
Whole | The whole waveform is displayed at the top, and
Waveform ﬂ ﬂ ﬂ the measurement waveform at the bottom.
T The framed portion of the whole waveform indi-

1 .
Location and area of the
measurement waveform

displayed at the bottom 3 !
r.50005 0000 s 85005 o —eps

cates the currently displayed measurement wave-
F3 form.

The measurement waveform can be scrolled with
the SCROLL keys.
The framed area of the whole waveform is linked

Loaded measurement

Measurement waveform area _
waeom |/ or sl
‘ : 1 = ., ) 2
SR [-7+07/06/ 06 16:3910.26 T [ T

Upper bar: Specified [Load] location (relative location of the dotted line

1
‘ 1 within the whole waveform)

I E ' | 1
‘t Lower bar: The location of the currently loaded measurement wave-
form

Frame: displayed location of measurement waveform
(relative location of the frame within the whole waveform)

Yellow area: displayed whole waveform

To view waveform data as numerical values

Waveform data can be displayed as numerical values. When the [Disp] setting item is set to [All],
the numerical values is displayed instead of the measurement waveform.

See: "8.13 Viewing Waveform Data as Numerical Values" (p. 221)

Buines awil-eay yum Bulinsesy 6 J91dey)d
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Changing and loading the location of the displayed measurement waveform

REALTIME][ Disp_J[A1 al -
@ [ o | 5 div

Towte [
E- A~ -

7.0000 5 7.5000% 5,000 5 850005

07/08/2006

9.0000 s

8125005 8150005 8.175005

1 Move the cursor to the [Load] setting item,
and select the location (division number) of
the measurement waveform to display.

The (linked) dotted-line frame in the whole waveform
changes.

With the SCROLL keys, select the loading
location from the whole waveform at the top.

[ [-T%07/08/06 16:32:10.26 [

If the currently loading waveform is off-screen, the di-
rection of the waveform is indicated by a marker.

\

To display a waveform that is off-screen. -

7

1.000

Dizp
Load - div
AN |
[ ]

REALTIVE][_Disp. g
L& [ ow 000 = div

whole [ 1710
Measure [ < 175 < Bms/div

= 100ms/div

e

F.5000 s 800005 8.5000 5 9.0000 5

9.5000 5

Move the cursor to the [Disp] button, and
select the F1 [Top] or F2 [End] key.

The measurement waveform is displayed at the
bottom.

Displays the start position for loading the measure-
ment waveform.

F1

F2 Displays the end position for loading the measure-

5000 5 8775005 8800005 882500 5

ment waveform.

8850005 8.4

QSIS [07/08/06 16550025 |

[ > G|

reae| [ oise [N

Whole [ 1710
L = | pesm[ioo = div

[Wezsure][ < 175

= 100ms/div

< Bms/div

7.00005 000 s

0op s

07/08/2006

B-=)"

3 Move the cursor to the [Load] button and
select F1 [Load].
The number of specified divisions of the measure-
ment waveform is loaded.

F1

9.00005

I S———===———

1410

Whale

< 100ms/div To change waveform magnification

EESIEREES

8025005

8050005 8.075005

“ 850005

® 1/5

Measure

810000 5 8.12]

EE | [-7*07/05/06 16:33:10.26 [

[ Rlst T

-sms/div | Move the cursor to the [Whole] (Whole waveform)
or [Measure] (Measurement waveform) setting
item, and select the display magnification. The
waveform is magnified or reduced by the specified

magnification.
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Viewing Saved Waveform Data

TG ER R LB e X e v w3 | x
=& HD “ MName | REALRSL

I REAL
£ REAL 0001 Type [ INDEX Model: | 8367 Function: | REALTIME
{3 REAL_D002 Time/div: [ G00us/div Trig: [

O ReaL_pooza
& neAL o00s Shot 70000 civ Tile |
{1 REAL_D00S Channel ‘

{J REAL 0005

 REAL_O007
L REAL_D003

Sreamo | |y HOD ; ¥REAL_D0O7

O ReAL D010

1 Press the FILE key to display the File
screen. Select and load an index file (.RSI)
created by the Real-Time Saving function.

Srem File Selection: Y TJ CURSOR keys

Do Mo.  |OF mMame
00 Real_ootd 11 REAL.RSI IMNDEX S
g | S REALRSHM REAL Loading: F1 [Load] key (Page 1/3)—F1 [Execute]
Sivmd | CRds REALRSR REAL key
§:§Eﬁt§3§§? See "11.4.3 Loading Waveform Data" (p. 295)
REAL_O022
fnge
{1 REAL_DO2S
{1 REAL_D026
{1 REAL_D027
{J REAL_O028
{1 REAL_0029
{1 REAL_D030
I REAL_0031

e [0oo |

[ |955.73 GB Free / Total 5.8 GB (Use 0.27 %) [E310 Foder(s) |[ 3 File(s) 4.39 M8 (7] 0 Fie(s) 1S

Disp_J[A1 ] Whole X 1 = 10ms /div [ Corfie [
] Load |[1000 < div Measure X0 < Tms/div E - < -

The selected file is loaded and the display
shows the [All] setting display on the Wave-
form screen.

s 50.0ms 00.0ms 150.0ms 200.0ms

When first loaded, no measurement waveform
is displayed at the bottom.

5.000ms 10.000ms 15.000ms 20.000ms

f [ Isgst T [ENETE]

*j g [ohole o1 tome/iv
EN] |- | O [easue [< 170 < 1ms/div

N AN/
J M

[ [*07/08/'06 16:47:08.05

2 Move the cursor to the [Load] setting item,
and set the number of divisions to load for
the measurement waveform.

The (linked) dotted-line frame in the whole
waveform changes.

3 Wwith the SCROLL keys, select the loading

pus 50,005 100.0ms 150.0ms 200.0ms O
location from the whole waveform at the g——,’

top. =

— @

7] -

— ©

| __| 4 Move the cursor to the [Load] button and %

\ \-ﬂn7/na/‘;61647nan5 \‘ : [l \;1\ " ZG SeIeCt F1 [Load] 2
] -

-1 vy . . . :

The number of specified divisions of the mea- @

surement waveform is loaded. s

=

Py

)

s 50,005 100.0ms 150.0ms 200.0ms 2
=

3

o

w

-1 m

<.

>

65,000ms 70.000ms 79.000ms 80.000ms 85.000ms ‘Q
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9.4.2 Calculating

Data recorded with the Real-Time Saving function can be subjected to humerical
value calculations, waveform calculations and FFT analysis. In all cases, load
the index file (.RSI) created by the Real-Time Saving function, display (load) the
measurement waveform area to be used for calculation, and select the desired
function.

NOTE

Performing numerical value and waveform calculations

1.

2.
3.

With the Real-Time Saving function selected, load the measurement wave-
form area to be used for calculation from the whole waveform.

Switch to the Memory function.

Make the required calculation settings with the Memory function, and execute
calculation.

See "Chapter 1 Numerical Calculation Functions”, "Chapter 2 Waveform Calculation

Functions" in the Analysis and Communication Supplement

When a calculation is executed, waveform data from the Real-Time Saving
function is cleared, and data can be displayed only with the Memory function.
Waveform calculations cannot be performed if the loaded recording length is
greater than the maximum recording length allowed for calculation. Shorten
the [Load] length setting, reload the data, and try calculating again.

Performing FFT waveform analysis

1.

2.
3.

With the Real-Time Saving function selected, load the measurement wave-
form area to be used for calculation from the whole waveform.

Switch to the FFT function.

Set the [Reference] (source) data input selection to [From Mem], Make the
required calculation settings, and execute FFT analysis.

See "3.4 Setting FFT Analysis Conditions" in the Analysis and Communication

Supplement
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10.1 Overview of the REC&MEM Function

Chapter 10

10.1 Overview of the REC&MEM Function

Using the REC&MEM function, during continuous recording at a normal
(Recorder function) rate, anomalous phenomena can be captured by triggering
and recorded with high-speed sampling (Memory function). Multiple anomalies
can be recorded using the Memory Division function.

By switching to the Memory function after REC&MEM measurement is finished,
numerical and waveform calculations can be applied to Memory waveforms.
Also, FFT analysis can be performed using the FFT function.

e Pressing the START key with the REC&MEM function selected causes
Recorder waveform recording to start immediately, while Memory waveform
recording occurs only when trigger criteria are satisfied.

* The Model 8958 16-Ch Scanner Unit is only usable for recording Recorder
waveforms.

Buipiooay snoauriuelsu| pue Buliojiuoy wial-buo QT J91dey)d
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| 10.2 Setting and Analysis Workflow

Function Selection Select the REC&MEM function.

See: "Choosing the Appropriate Function" (p. 82)

From the Initial screen:
Press the F5 [REC&MEM] key.

System Settings

ystem
@ Storaee RAW oW
@ biax Unit 8

8956  H-Speed  12bit  20MS/s
s 15bit A
03 Anale  12bit  IMS/s

1
2

3 e

4 8%0  DO/RMS  12bit MG/
5 8955  H-Speed  12-bt  20MS/s
6
7
8

3 Svan  12bit  IMS/s

From the Waveform or Settings screen: Function Menu

Use the CURSOR keys to move the cursor to | e L
the function menu, and press the F5 (Waveform screen) -
[REC&MEM] key.

s 100005 200008 300008 400,008
[Basic]
Tiebse mem ¢ (Settings screen)
[Crawel | (Sampling Speed)  200n/5
Trees
e Orsad Qusar -@cont — || ot @ed Obier
[ Fired Shot [0 v
(aax shot) 40,000 cv) (Maxshat)  S0,000cv
‘ o ‘ (Recording Time)  Cont (Recording Time)  2ms
[Trieeer Mode] |Single:

==

[TFm ]

[
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Measurement Make settings on the Status Settings screen.

Configuration Settings

Press the SET key to open the Settings screen
Press the SUB MENU keys to select the 1 — — oy
| imebase. | 100ms/ Timebase | 20us 0z03/2007)
menu o) ot P "
hot—————() e () User (@) cont hot———————(@) Fixed () User
* !J ’:xed Shat '1””—' dv
(MAX Shot) (40,000 diiv) (MAX Shot) 50,000 div
B (Recarding Time) Cont. (Recarding Time) 2ms
1 Recorder waveform settings

[rigger forge

Set the timebase and recording length.

A4

2 Trigger mode (recording criteria) setting =
Select Simple, Continuous or Timer

' [ | W]

Memory waveform settings
Set the timebase (sampling rate) and record-
3 ing length.
The sampling rate is 1/100" of the timebase
setting. The Recorder waveform sampling rate
becomes the same.

Input Channel Settings Make settings on the Channel Settings screen.

Press the SUB MENU keys to select the
menu

aich | [ scalng | A varisble |l Logic
\ l

Buipiooay snoauriuelsu| pue Buliojiuoy wial-buo QT J91dey)d

Press the SHEET/PAGE keys to select the e Lo | 6
Probe ,]]—.
[One Ch] page 5 O
cauping (;SE 62.5UV)
LPF ,Off—v
4 Select the Unit (module) and Channel " i
\ 4 7
5 Select the measurement range (vertical axis) ; | ; ngn ly—:'
Make input-module-related settings H H B —
*
[unie
6 Perform zero adjustment See "Chapter 5 Input Channel Settings” (p. 115),
"7.1 Making Input Waveform Display Settings (Analog
ft -
* (after warm-up) Waveforms)" (p. 170),

"Chapter 3 Input Channel Settings" in the Input Mod-

(As occasion demands) !
ule Guide

7 Set the scaling, waveform colors and
zero position

!
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Display Sheet Settings

Press the SUB MENU keys to select the

men:

(As occasion demands)
Select the Screen Layout
Set the number screen divisions and the
split-screen layout

\4

Select the channels to display

Up to 32 channels can be
displayed per sheet.

Memory Division Settings

(As occasion demands)

Press the SUB MENU keys to select the

men

Saving Settings

Press the SUB MENUs key to select the

men

Select automatic or manual saving
Specify the saving destination

Verify that storage media
has been inserted.

When saving manually,
settings can be changed
after measurement.

10

Default setting:

Auto Save [Off],

Manual Save [Selection
Save]

11

Select what to save

(If you want to change the layout of the waveform

screen to show any combination of channels)

Set on the Sheet Settings screen.

8 = i | o o | )
[ | oreetname | ResotChs | Liesst Gl 02/03/2007
No. [ch [Graph | H
["Chavel |0 Dplay Tvpe fvavetorm T fi 6 FiSpeed Ir
2 12 a2 H-speed ‘_ 9
o e e | ISR R
I Patter Pattemt g 5 41 @2 Analog
- 6 4-2 G3 Analog
ool 7 51 Gl H-Speed
8 52 G2 H-Speed
s 81 @ St
[Fers ooz @ o

2 Combination
¢ of display
% channels

=

rm %

Reset Al Sheet Settings, il
|eoa
[Shoet Mo (shestt ~ sheet1e) = % |

See "Chapter 7 Waveform Display Settings" (p. 169)

See "4.3.4 Dividing Memory" (p. 109)

(If you want to save data)

Set on the Save Settings screen.

auto ave | ETRTEES]

[SAVE Key]

10—>

SAVE Key Operation TR

oo 7T

Name Pattern

[Trig(erefc) ]

Format

Area |
TagetBocks  [all (RECRMEM) §
[Displayed ch §

Channels

[The chetce saves It chooses the one t

save when pushing SAVE key. |

[ |
[¢o= ‘
C

See "Chapter 11 Saving/Loading Data & Managing Files"
(p. 261)
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Printing Settings (If you want to print data)

Press the SUB MENU keys to select the Set on the Print Settings screen.

menu [zzoeeee| S0 -

[T5a]|| Restmmernt sooms/chv- G - Internal Printer

= Pt ooty foma %
Press the SHEET(PAGE keys to select the — Wawemosts [ g
[ Pr in te r] p ag e = Feed afterPrnting  [res 7

Pint Qualty foma =

|

[Manual Printl——— ll Exteral Printer

1 2 Set manual printing 12 e o Gl L R = | (S o g
Left [lomm 3 Rt [lGmm 5
Print GUI area(Sereen) w7 Top 22 mm 3 Bottom) 22 mm 5
Verify that the paper is Default setting: Manual Row Pt (Wavefom) [off B e
A . A4 Size (Report) ,Off—v -
loaded correctly. Print [Selection Print] :

[

[The sutomatc prnt o the measured data.

Press the SHEET/PAGE keys to select the See "Chapter 12 Printing" (p. 313)
[Print Items] page

13 Select what you want to print

Start of Measurement Press the START key (the green LED lights).

Data acquisition @ Of | spagr O

STANDBY/ON

Buipiooay snoauriuelsu| pue Buliojiuoy wial-buo QT J91dey)d

End of Measurement Press the STOP key.
Recording stops after acquiring the specified
length (the green LED goes off)

PRINT| | FEED i‘ [ | starr
© ) o

STANDBY/ON

Press twice to stop immediately.

When Memory waveform recording is in progress at the
moment that Recorder waveform recording is stopped,
it also stops.

Data Analysis Analysis on the waveform screen.

See "Chapter 8 Waveform Screen Monitoring and Analysis"
(p. 191)

| |<.

- Loading files
Analysis on the s L
Waveform Screen When measurement is finished, data remains in instru-

ment memory. To display other data, load the index
(R_M) file from the REC&MEM function.

REC&MEM function

Numerical calculation » To perform numerical or waveform calculations,
Waveform calculation switch to the Memory function.
Select the Memory function FFT analysis » To perform FFT analysis, switch to the FFT function.

Executing a waveform calculation clears the waveform
acquired by the REC&MEM function.

Select the FFT Function
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| 10.3 Analyzing Data

10.3.1 Waveform Viewing

Three types of waveform display are available with the REC&MEM function.

» Recorder waveform (the waveform recorded with the [REC] timebase set on
the Status Settings screen)

» Memory waveform (the waveform recorded with the [MEM] timebase set on
the Status Settings screen)

 REC&MEM waveform (the Recorder waveform is displayed at the top, and the
Memory waveform at the bottom). When printing, the Memory waveform is
printed.

I —
e .

Recorder waveform Memory waveform REC&MEM waveform

To view previously saved data, load the index file (R_M) with the REC&MEM
function.

Waveforms can be scrolled by the SCROLL keys, and can be magnified, com-
pressed and measured with the A/B cursors.

Viewing waveforms during and after measurement

Using the SUB MENU key, select the [Display]
setting item.

D [8

Move the cursor to the [Display] setting item
and select F3 [REC&MEM].

e ] seon [iiEm = [vew <7 < sums/div

Scroll |MEM - | MII
RECEHEN]] Dieplsy E BEECT e |

Recorder
waveform

Location and area of the

30005 40,005
P PRI A

The Recorder waveform is displayed at the top, and the
Memory waveform at the bottom.

F3 .
The measurement waveform can be scrolled with the

memory waveform dis-

played at the bottom

Memory
waveform

500.0ms

SCROLL keys.

The waveform (Recorder or Memory) selected with the
Scroll setting is scrolled.

Pressing Knob A of the A/B cursor control simulta-
neously switches the A/B cursors and the waveform

ar
T i 11 07/03/07 145211213 |

COT s mw B9 scrolling selection between the displayed Recorder and
Memory waveforms.

To view waveform data as numerical values

Waveform data can be displayed as numerical values. When the [Display] setting item is set to [REC&MEM],
the numerical values is displayed instead of the measurement waveform.
See: "8.13 Viewing Waveform Data as Numerical Values" (p. 221)
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Viewing Saved Waveform Data

UWBHE R SET +28 heXEe (v 0w [x
2 goo m e P _ .
TR Y T w8 1 Press the FILE key to display the File screen.
07/03/2007
E%‘E?%EAL Time/div:  [Boms/di Tie: [
CIREC—MEM Shot [25 div Title: |

D data Channel [1-11-22-1 2-24-1 4-25-15-26-18-2LALBLOLD
2 Select and load an index file (R_M) created
= HDD : \REC-MEMdata -
| by the REC&MEM function.
O
NG data,REC
ClMl3  data_BoOOL.MEM
‘data_B0009, MEM MEM U7/EI3/:EI7 15:00:58 27691 KB FI |e SeleCtlon N Q U C U RSO R keys
Socponas e v vy ismes 7ok Loading: F1 [Load] key (Page 1/3)—F1 [Execute] key
data_BO012. MEM MEM 07/03/07 15:00058 276,91 KB
o e e See "11.4.3 Loading Waveform Data" (p. 295)
data_R0015. MEM MEM 07/03/07 15:00:58 276,91 KB
data_BO016. MEM MEM 07/03/07 15:00:56 276,91 KB
data_B0017. MEM MEM 07/03/07 15:01:00  276.91 KB
data_BO018, MEM MEM U7/D3/:D7 15:01:00 27691 KB
Saecpone e A e =
[ 95436 GB Free [ Total 55,86 GB (Use 2.68 %) |10 Folder(s) |20 Fle(s) 7.66 V8 /] 0 Fle(s) | B &
REGEMEM] [ Display | ~ [Rec |[x7 25y Print | [F0aw g oy []
Ed & | scroll|vEM EAEZREN = Blims/div Bl - s

07./03/2007
-1

The selected file is loaded and the display shows
the [REC&MEM] setting display on the Waveform
screen.

MwM“\H‘WM\H‘\‘M“\H‘WM\H‘\‘MM\H‘\H‘\H‘\H‘\H‘\‘
D T U DR B
b

RN I
50005 apms
o s 5w n B F m m

1

5 1000¢ o000 s
W oxon w7 L

i

us 250.0ms 500.0ms 750.0ms 1.0000 5
=]

[ [&1107j08 07 92213 | [ M me 2 &

Buipiooay snoauriuelsu| pue Buliojiuoy wial-buo QT J91dey)d
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10.3.2 Calculating

NOTE

Data recorded with the REC&MEM function can be subjected to numerical value
calculations, waveform calculations and FFT analysis. In all cases, load the
index file (.R_M) created by the REC&MEM function, and select the desired
function.

When Memory Division is enabled and multiple Memory waveforms are mea-
sured, the waveform to be subject to calculation is displayed before the function
is switched.

Performing numerical value and waveform calculations

1. With the REC&MEM function selected, display the memory waveform to be
used for calculation.

2. Switch to the Memory function.

3. Make the required calculation settings with the Memory function, and execute
calculation.

See "Chapter 1 Numerical Calculation Functions”, "Chapter 2 Waveform Calculation
Functions" in the Analysis and Communication Supplement

When a calculation is executed, waveform data from the REC&MEM function is
cleared, and data can be displayed only with the Memory function.

Performing FFT waveform analysis

1. With the REC&MEM function selected, display the memory waveform to be
used for calculation.

2. Switch to the FFT function.

3. Set the [Reference] (source) data input selection to [From Mem], Make the
required calculation settings, and execute FFT analysis.

See "3.4 Setting FFT Analysis Conditions" in the Analysis and Communication
Supplement
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Data can be saved and loaded and files can be managed.
Before saving data, configure the save settings on the Save Settings screen.
Load data and manage files from the File screen.

41 Open the Settings screen

2 Menu selection
| 3 Page selection ==

—— MENU—— |
DISP SHEET/PAGE
SUB MENU *
SET
“ Esc SELECT
FILE
YW N

Open the File Screen

About screen contents:
"2.5.8 Save Settings Screen” (p. 40)
"2.6 File Screen” (p. 42)

o ] [Cal Results]

| —
[Trig(erefc) ]

rary

Naad @R SHE & 2B heXPe vy 3
=2, 8861-50 Name [TEST 5
= @ PCCARD #1
gl Tope [FOER
05/06/18 140438

‘‘‘‘‘‘‘ R PCCARD #2 Date
= HoD s

1 moves to thi folder with the “ENTER" key.

[orccmo i
. 7 Name

237.77 kB
05/05/18 14:04:36  237.77 kB

TEST.SET SET
STARTUP.SET SET
Cl[s]4 NONAME SET SET  05/05/18 14:04:34  237.77 KB
ClMs 140343_050518_AUTO.MEM MEM  05/05/18 14:04:32 13114 KB
Cl[Me 140341_0S0518_AUTO.MEM MEM  05/05/18 14:04:30 13114 KB
M7 140330_050518_AUTO.MEM MEM  05/05/18 14:04:30 13114 KB
ClfMs 140338_050518_AUTO.MEM MEM  05/05/18 14:04:28 13114 KB
Mo 140336_050518_AUTO.MEM MEM  05/05/18 14:04:26 13114 KB
CI[M10  140334_0S0518_AUTO.MEM MEM  05/05/18 14:04:26 13114 KB

Supported Storage Media

« PC card (p. 262)*!

« Hard disk (p. 263)*2

« USB disk (p. 263)(p. 269)

« Shared folder on a network (p. 264) *3

*1. For details on handling, refer to the Quick Start Manual.
*2. Optional drives are available.

*3. Requires configuration of the communication settings.
("Chapter 4 Communications Settings" in the Analysis
and Communication Supplement )

Save Method (p. 273)

» Auto Save (saving during measurement)

» Selection Save (pressing the SAVE key after mea-
surement, selecting the data to save, then saving)

* Quick Save (presetting the data to save enables
saving upon pressing of the SAVE key)

Loading Data & Managing Files (File Screen)

« Initializing storage media (p. 266)
 Loading (p. 291)

» Copying (p. 305), moving (p. 306), and
deleting (p. 307)

* Renaming (p. 307)

« Creating new folders (p. 308)

 Sorting files (p. 309)

 Setting the files (p. 310) and items to display
(p. 310)

Save Types

Save

Settings Data (p. 280)

Waveform Data

e Saving data automatically during measurement
(p. 282)

» Selecting waveforms, then saving (SAVE key)
(p. 285)

Display Screens (Screen Image)

» Saving data automatically during measurement
(p- 287)

» Selecting screens, then saving (SAVE key)
(p. 289)

Numerical Calculation Results

¢ Saving data automatically during measurement

¢ Calculating and saving after measurement (SAVE

key)
"1.4 Saving Numerical Calculation Results" in the

Analysis and Communication Supplement
File types (p. 267)
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I 11.1 Storage Media

| 11.1.1 Using a PC Card

For details on handling PC cards, refer to "5.2 Using PC Cards" in the Quick
Start Manual.

Before saving or loading data to/from a PC card, insert the PC card in the PC
card slot on the right side of the instrument. (Two slots are available.)

Supported PC Cards

Hioki options PC cards (includes adapter)
e 9726 PC Card 128M

e 9727 PC Card 256M

e 9728 PC Card 512M

* 9729 PC Card 1G

» 9830 PC Card 2G

PC Card Insertion & Removal

Right Side of Instrument Eject Button

Inserting a PC Card

With the surface with the arrow
mark (A) facing toward the front,
fully insert the PC card in the direc-
tion of the arrow.

Removing a PC Card

|’ Press the eject button. When the
PC Card Slots button pops out, press it again and
remove the PC Card.

When a PC card is inserted, the name of the storage media appears on the File
screen.

See "Storage Media Names" (p. 269)

To use the interface card, insert it into the PC CARD slot.

See "4.6 Using an Interface Card" in the Analysis and Communication
Supplement
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11.1.2 Using a Hard Disk

An optional 9718-50 HD Unit (optional built-in unit installed prior to shipment) is
required to save or load data to/from a hard disk.

The capacity of the hard disk is 80GB. (1GB = 1,000,000,000 bytes)
The hard disk is initialized prior to shipment.

ACAU“ON « Do not turn the power off during hard disk operation (saving or loading).
The data being saved or loaded may be damaged.

Do not subject the hard disk to extreme shock or vibration. Doing so may dam-
age the hard disk.

Use the hard disk in an environment with a temperature of 5°C or above.
« Do not operate the instrument at a slanted angle. It may not work properly.

| 11.1.3 Using USB Memory Devices

Data can be read and written to a USB memory device connected to the USB
port.

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd

ACAU“ON « After confirming proper connector orientation, connect it to the USB port.
Attempting to force a connector with the wrong orientation may cause damage.

« Do not remove the USB memory device while it is in use. Data may become
corrupted.

e Do not transport the instrument while a USB memory device is connected.
Damage could result.

* Not all commonly available USB memory devices are supported.

« Some USB memory devices are sensitive to static electricity. Handle such
devices carefully to minimize the possibility of device malfunction or damage
due to electrostatic potential.

e Some USB memory devices, when installed, may prevent the instrument from
turning on. In this case, insert the USB memory device only after turning the
instrument on. Also, we recommend testing a memory device to verify that it
can record waveforms before performing critical measurements.

USB Memory Device Insertion & Removal
Right Side of Instrument Inserting a USB memory device

Confirm that the connector of the USB mem-
ory device is aligned with the USB port, and
insert it all the way in.

Removing a USB memory device
Confirm that the instrument is not accessing
(reading or writing) the USB memaory device,
then remove it.

USB Port \ (No particular instrument operation is re-
quired to remove a USB memory device.)

When a USB memory device is inserted, the name of the storage media appears
on the File screen.

See "Storage Media Names" (p. 269)
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11.1.4 Using a Network Shared Folder

If a shared folder of a PC connected to the network is registered on the File
screen, data can be saved and loaded to/from the folder. Furthermore, you can
perform file operations in the same way as if the files were on the instrument.

NOTE The communication settings need to be configured to access a shared folder on
a PC. Before configuring settings on the File screen, connect to the PC to be
used.

See "4.1 Connection Configurations" and "4.2 Controlling the Instrument over the LAN
Interface" in the Analysis and Communication Supplement

Registering a Network Shared Folder [MEM ) REC JRECAMEN REALTIME]

To open the screen: Press the FILE key — File screen
Operating Key Procedure
1 Open the dialog box.

FUNCTION MODE  Switch to [FN] mode.

F5 Select [Create Share].
The [Create Network Share Connection] dialog
box appears.

2 Enter the computer name of the PC to which to connect.

CURSOR Move the cursor to [Host Name] and enter a com- : = o oommen
F1lto F8 puter name of PC.
When OS of the computer to share is Windows7 or later.
Move the cursor to [Host Name] and enter { \\ [computer name of
PC] \ [shared folder name] }
e.g. computer name of PC is "AAAA" and shared folder name is

Create Netwol
st e [ ‘

"share". [Host Name]: \AAAA\share = Frwert comnect
See "Entering Text and Comments" (p. 66) —_ RE”“D

After input, a dialog box appears. ators, [

3 Enter the user name and password for logging on to the Pamcnds [

. . Jad
PC (if security has been set). 3
CURSOR Move the cursor to and enter the information for

each of [User Name] and [Password]. *
Flto F8 Select the [OK] button.

pears in the share list. = o
SHARE
e |

The names of the shared folder on the PC ap- - 4 ‘
4 Connect to the shared folder. H

CURSOR Move the cursor to the folder you want to share
F1 from the share list and select the [Connect] but- vser e [
ton. Fassword ©
A d|alog bOX appearS. 5 [¥] When next boot-up, establish connection.
-
5 Enter the user name and password for accessing the
shared folder (if security has been set). *
CURSOR Move the cursor to and enter the information for o
each of [User Name] and [Password]. [2] Meda | Frea/Totd
F1to F8 Select the [OK] button. T PC CARD #1 224,46 MB/243.98 MB
PR PC CARD #2 8.75 MB/30.58 MB
Fe=HOD 55,88 GBfS55.88 GB
Select the [Close] button. S RNETWORK #1 1574 GB/32.67 GB

When a connection is successfully established,
the storage media name (Network #1, etc.) ap-
pears in the File screen.
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Canceling Shared Folder Registration [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the FILE key — File screen 0
2
Operating Key Procedure °
D)
41 FUNCTION MODE  switch to [FN] mode. "
F6 Select [Disconnect]. g({))
The [Disconnect Network Share] dialog box ap- g
pears. Q
=
3 CURSOR Select the folder you want to disconnect from the 8
F1 list and select [Disconnect]. o
The shared folder registration on the instrument 8
is canceled. o
The storage media name is deleted from the File g).-'l
screen. Qo
Disconect Network Share Z
(S/SHARE (REMOTE) P >
&) ;
Q
S
«
|
o
[0
NOTE The PC for Sharing Folders with the Instrument

« Folder space information (free space and total space) cannot be obtained from
some operating systems. (Windows 95, 98, ME, etc.)

If this information cannot be obtained, data can not be saved when the amount
of free space of the save destination becomes low even if [Delete Save] is set
as the save method and automatic saving is performed (p. 276). (An error is
displayed.)

With the Real-Time Saving function, if the amount of free space in a shared
folder cannot be acquired, that folder cannot be specified as a save destina-
tion.

* [Enable NetBIOS over TCP/IP] of [Network Connections] needs to be selected
on the PC that will share the folder. For details, contact your network adminis-
trator.

« If the PC sharing the folder is on a different network from that of the instrument
(in a location on the other side of a gateway), set the WINS setting to [On] and
specify the IP address of the WINS server in the communication settings.

See"4.2.2 Making Settings on the Instrument” in the Analysis and Communication
Supplement
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11.1.5 Initializing (Formatting) Storage Media

Storage Media the Instrument is Capable of Initializing and Formats

Storage Media Format
PC Card MS-DOS Format
Hard Disk MS-DOS Format (FAT32)
NOTE » Write protected storage media cannot be initialized.

Note that initializing used storage media deletes all the information on the
storage media and that deleted information is unrecoverable.

Initializing Storage Media [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the FILE key — File screen
Operating Key Procedure

1 Insert the storage media.
See "11.1 Storage Media" (p. 262)

2 Select the storage media to initialize.

SHEET/PAGE Move the cursor to the media list.

CURSOR Select the storage media from the media list.
See "Storage Media Names" (p. 269)

3 Initialize the storage media. MEDIA LIST
F6 Select [Format]. If [MEDIA LIST] does not appear in
A confirmation dialog box appears. the file list, press the ESC key to dis-
F1 Select [Execute]. play the media list.

To cancel initializing
Select F2 [Cancell.
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I 11.2 Data Capable of Being Saved & Loaded

Data the Instrument Can Save & Load “O” = Possible, “~" = Not Possible 9
S PC %
. . . . ave S
File Type . File t Intgllca— FlleDExtgnilon & Load | Read- D
ormal ion escription Auto | Manual =
able =
. Settings data (Measurement *
f i . - - 0] (0] —*5 wn
Settings Data* Binary [g) |SET Configuration) 2
Memory Function waveform data 5
and Memory waveform data e Q
@ b= acquired with the REC&MEM o o o 576 g
Function )
) Recorder Function Waveform g'
Waveform Data* Data and Recorder waveform data . Q
) @ REE acquired with the REC&MEM o o o 576 o
Whole of the waveform ac- | Binary Function >
quired by the instrument or @
a section of the waveform RSM gzg%l?nigvg\;ﬁgén;uﬁtﬁoﬁom the O - (0] - 0
ified with the A and B
isrescérl: Wi e A an RSR Whole waveform data from the o _ o _ QZ_,
' Real-Time Saving function g
Q
[F] |FFT FFT Function data @) O o —5 5
«Q
Text TXT Text Data 0] 0] - (0] Tl
3
IND Index data for divided saving (0] (@) (0] —*5
Waveform Manage-
ment Data g Index data for memory division
@ SEQ (created automatically for batch (@) (@) (0] —*5
(Memory Division™3, %‘g)jex saving)
Divided Saving, and rg| ndex data for the Real-Time 0 _ _
when Real-Time Saving is Saving Function 0
selected) Index data for the REC&MEM
RM" function o o o B
Numerical Calcula-
. Text TXT Text Data 0] O - (0]
tion Results
Captured Screen BMP @ BMP Image Data o o] - 0
4
Image* PNG [® |PNG Image Data o) o) - o}
Event Mark List Text TXT Text Data - 0 - 0

*1. Settings data can be loaded automatically at power-on (Auto Setup function) (p. 296).

*2. When the data is to be reloaded on the instrument, save it in binary format. Waveforms and some measurement
settings are saved.
When the datais to be loaded on a PC, save it in text format.
When saving a section of a waveform, use the A and B cursors to set the section (p. 202).

*3. To load all blocks at once when memory division is enabled:
Save using the [All Blocks] selection. A directory is created automatically, and files for the waveform data of each block
and the SEQ index file are created. This index file is used for reloading.
To reload waveform data saved with the Divided Saving function, load the IDX index file.
To load measurement data created by the Real-Time Saving function: Load the RSI index file.
To load measurement data created by the REC&MEM function: Load the R_M index file.
*4, BMP Format: This is a standard Windows graphics format. File in this format can be handled by many graphics pro-
grams.
PNG Format: This image file format has been internationally standardized as ISO/IEC15948.
*5. Loading is possible when using the optional Model 9725 Memory HiViewer.

*6. Loading is possible with the Waveform Viewer (Wv).
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/\CAUTION

Data Saving Rate

File Sizes

If awarning message appears during saving because of insufficient space
on the storage media, be sure to press the STOP key to stop measurement
before replacing the storage media. If the storage media is removed during
measurement, the data may be damaged.

(If the storage media specified for [Save in 1] becomes full during automatic
saving, the instrument can continue saving data to the storage media selected
for [Save in 2].)

See "Set the save method for the secondary save destination." (p. 276)

The saving rate varies depending on factors such as the communication condi-
tions.
Saving Rate for Binary Format (Reference Value)

Storage Media Saving Rate
Hard Disk (Built-in) 1.2 MB/s
PC Card 550 KB/s
LAN (Transfer to Shared Folder) 900 KB/s

NOTE

Data Type Size

Settings Data 386 KB
Measurement Data See "Appendix 2.2 Waveform File Sizes" (p. A22)

Screen Image Data BMP Color: Approximately 938 KB,
BMP Compressed Color: Approximately 100 KB,
BMP Grayscale: Approximately 100 KB,
PNG: Approximately 50 KB

» Files larger than 2 GB cannot be saved. In this case, specify a range to save
using the A/B cursors, and perform a partial save or divided save so that the
file size is smaller than 2 GB.

» The file sizes of BMP compressed color and PNG formats may vary greatly
depending on the images.

» The size of setting data files may be subject to change by version updates.
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Specifying Storage Media & Files

Specifying the Save Destination
Specify the save destination in the oy

[Browse Folders] dialog box. =B
This dialog box is displayed by selecting —
F1 [Edit] from the item for specifying the
[Save in] on the Save Settings screen, etc.

See "11.3.3 Specifying the Save Destination"
(p 275) QK ‘ ‘ Cancel ‘

Loading Data or Managing Files of Storage Media

Press the FILE key and select a storage TG AR CHT| R BeXBE oL

1 1 H H =-2 8861-50 Mame st
media or file from the list on the File Serome i il
screen. ; e ChaD 22 Date 05706 /16 140438
Size: li

It moves to this folder with the “ENT

See "11.4 Loading Data" (p. 291)

sz TEST.SET SET
C1[s]3  sTarTUR.SET SET
C[S)4  HOMAMESET SET

C[MS ~ 140343_0S0S1B_AUTOMEM  MEM

Storage Media Names
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Storage Media Storage Media Name Displayed on the Instrument
Hard Disk (Built-in) HDD

PC Card (PC Card Slot) «1 PC CARD #1, PC CARD #2

USB Disk *1*2 USB DISK #1, USB DISK #2, ... USB DISK #5
Network Share *3 NETWORK #1, NETWORK #2, ... NETWORK #10

*1. Displayed when a storage media is inserted.

*2. When multiple USB disks are used via a hub connected to the USB port, a number is
added to each name to indicate the order in which the storage media was inserted.
Be careful when saving data because the number may change if storage media is re-
moved or the power is turned off and then on during saving.
When using a USB memory device, no particular instrument operation is required for
removal.

*3. Displayed when connected to a shared folder of a PC on the network. Be careful when
saving data because the number may change if the power is turned off and then on.

See"Using a Network Shared Folder" (p. 264)
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File Names

Up to 5,000 files can be saved to one folder.
Up to 40 characters can be used for the save name.

When automatically saving waveforms and displayed images, serial numbers or
trigger date and time can be appended to the saved file names ([Name Pattern]
setting).

Auto Save File Names

The default save names are set according to save types such as waveforms
(Auto), numerical calculations (MEAS) and images (IMAGE). A save name can
be changed to any name.

Manual Save File Names
Any name can be entered for a save name. If the data is saved without entering
a name, it is saved automatically under the file name “NONAME.”

If the [Same Name] setting for save names is [Numbering] (the default setting),
then when a duplicate file name exists, a serial number is automatically added to
the save name. When [Overwrite] is enabled, the existing file is overwritten.

In addition, if the last character of the saved file name is a number, serial num-
bering begins from that number.

Batch saving Memory Division data (Auto and Manual save)

When waveform data in multiple blocks is saved as a batch using the Memory
Division function, block numbers of the form " _B0001" are added to each file
name.
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Data types and file naming

(when the save name is [TEST])

Data Type Auto Save ‘ Manual Save

According to the [Name Pattern] setting, a serial number or trigger date
and time are automatically added to the save name.

[Numbering] [Off]

(save name + four-digit serial (serial numbers are appended when

number) the [Same Name] (duplicate file name

TEST.MEM, TEST0001.MEM, handling) setting is [Numbering])

TESTO0002, ... TEST.MEM, TESTO001.MEM,
Waveform TEST0002, ...

[Trig (prefix)] (Time_Date_Save Name)
102030_041030_TEST.MEM
[Trig (suffix)] (Save Name_Date_Time)

TEST_102030_041030.MEM
(shown for a file containing data from a trigger event that occurred at 10:20:30 on
October 30, 2004)

Serial numbers beginning with "0001" are appended at the end of the file

name.
N ical When the save file name ends with a number, sequential numbers are ap-
Culmelrlca pended by incrementing that number.
alcula- . .
tions (save name+0001, 0002,... four-digit serial number)
TEST, TEST00001, TEST0002,...
(when the save name ends with a number)
TEST1, TEST2, TESTS,...
Screens same as for Auto Save of wave- | same as for numerical calculations
forms
Settings S same as for numerical calculations

Folder Names for Auto Save

The total number of folders and files that can be stored in one folder is 5,000.
When this number is exceeded, a new folder is created automatically.

The time and date (Time_Date) when the folder was created is set automatically
as the folder name. However, a folder is not created when the [Directory Cre-
ation] setting is set to [Off] while saving data to the topmost directory (root direc-
tory) of the storage media.

PC CARD #1 [ (Folder) [M] 102030_041030_AUTO.MEM

102030_050430

[M] 102040 041030 _AUTO.MEM
[ (Folder)

102030_050430_0001
See "11.3.4 Setting Auto Save" (p. 276)
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I 11.3 Saving Data

| 11.3.1 Save Sequence

After installation and connection,
turn the power on.

\

Set the measurement configuration.

\

Insert the storage media.

v

(Initialize the storage media.)

|

Select the save method.

v

v

Auto Save

Manual Save

—L

Quick Save Selection

Save

v

SAVE key

Select the save destination.

v

v

v

Select the data to save.

* Waveform data
 Settings data*

lation results

* Numerical calcu-

 Display screen*

Measure ‘ ‘ (Measure)

v

v

‘ Auto Save | ‘

Manual Save

v

SAVE key l

Execute button

Measurement Preparations
See "Chapter 3 Measurement Preparations" in the Quick Start Manual

Set the measurement configuration on each settings screen ([Status],
[Channel], [Trigger] menu).

Before inserting the storage media, make sure write protection is dis-
abled.

See "11.1 Storage Media" (p. 262)

When using unformatted storage media, initialize the storage media
from the File screen.

See "11.1.5 Initializing (Formatting) Storage Media" (p. 266)

Configure the settings on the Save Settings screen ([Save] menu).
See "11.3.2 Save Methods" (p. 273)

Select whether to save data automatically during measurement or set the
data to save and perform manual saving (SAVE key) after measurement.
* When saving automatically: [Auto Save] page (p. 276)
¢ When saving manually: [SAVE key] page (p. 278)
With [Selection Save], the data is saved after selecting the save destina-
tion and the data to save in the dialog box that appears upon pressing
the SAVE key.
With [Quick Save], the data is saved upon pressing the SAVE key if the
data to save is preset in the Settings screen.
Settings data can be saved regardless of whether measurement has not
begun or has ended.

Make sure the storage media has been inserted in the instrument.
Select the storage media and save destination in the dialog box.
(p. 275)

Set the data to save such as waveforms, numerical calculations, and
screens.

The data that can be saved differs depending on whether automatic saving
or manual saving is performed.

See "Data Capable of Being Saved" (p. 273))

(*: Manual saving only)

For auto save, make sure the auto save setting is set to On before be-
ginning measurement.

Auto Save

The data is saved before and after measurement.

To stop saving, press the STOP key. Measurement also ends at the same
time.

Manual Save

Quick Save:The data is saved upon pressing the SAVE key.

Selection Save:The data is saved after setting the data to save and per-

forming the save operation in the dialog box that appears upon pressing the
SAVE key.
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11.3.2 Save Methods

Save Methods Methods for saving data can be roughly divided into two.
Auto Save Saves the data automatically to the storage media after acquiring
measurement data for the specified recording length. Various types
(p. 276) of data can be saved simultaneously.

Before measurement, set the save destination and the data to save.

Manual Save Press the SAVE key and save specified data.
There are two save method types.

(Saving with the Quick S

AVE k i uic ave
& ey) Before pressing the SAVE key, preset the data to save. The data
(p- 278) is saved upon pressing the SAVE key. This allows you to save

specific data quickly whenever you want.

* Selection Save
After you press the SAVE key, set the data to save in the dialog
box and then save the data. Different data can be selected and
saved each time.

NOTE Files larger than 2 GB cannot be saved. In this case, specify a range to save
using the A/B cursors, and perform a partial save or divided save so that the file
size is smaller than 2 GB.
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Data Capable of

Bein g Saved Save Data Auto Save Manual Save
Save waveform data. (whole
Waveform Data of waveform, section of wave- (p. 282) (p. 285)
form)
Save measurement configura-
Settings Data tions and other settings made (p- 280)

on the Settings screen.

"1.4 Saving Numerical Calcula-

Numerical Calcula- Saves numerical calculation ; - .
tion Results" in the Analysis and

tion Result . L
on ResUtts results Communication Supplement
Screen Image Save a copy of the screen. (p- 287) (p- 289)
Set the save method on the Save Settings screen.
Auto Save: [Auto Save] page Manual Save: [SAVE Key] page
| PP Auto Save [T MEM | [ Auto save | NN
Auto-Savel ST | i & [-[SAVE Key] i ol
[oe —— Fom T Auto Save Settings oorzoszonr | |[TEE || seve ke onerann [EERememm s~ Manual Save Settings  |[io/sz00
| Chanmel Savein 2 ] (p 276) i | Chamel | me peomp iy (p 278)
— — . e —

| et Save Method [romal e | hest |

Directary Creation ,Oni. R ([Save Typel e —— 5 i |
| MemDiv - - Mem |
" Numerical Calculation % ﬁ

Waveform Settings (Analysis Waveform Screen Image
memm|  Settings (p. 282) and Communication | Settings (p. 285) Settings (p. 289)

Supplement)
Settings Data Numerical Calculation
) A || || Settings (p. 280) Settings

\:m B P # I(m a298637)5ett|ngs ] (Analysis and
[l p. = m Communication
——— — Supplement ) |
[The Function to save a waveform and a value operation result automatically while measuring. HZ! 3 The cf | Ce saveT It CROBSES THE DN 0 Save WREN PUSAING SAVE KBy, =

Select the save type (when using Quick Save)
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©»

To divide waveform data for saving: Divided Save

(valid only for saving in binary format)

When the file size is likely to be large such as when the recording length is long,
dividing the data into multiple files can facilitate later searching through wave-
forms.

The data is divided and saved after each specified recording length. The record-
ing length for saving by Auto Save or by the SAVE key is set by the [Division] item
on the Settings screen.

See "11.3.7 Automatically Saving Waveforms" (p. 282),
"11.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (p. 285)

When using Divided Save, a new directory is created for the waveform data and
index file (IDX). The index file enables batch loading of the data. (p. 295)

When manual saving with Memory Division enabled, and the [Target Blocks] set-
ting is [All Blocks], Divided Save is not available.

To save selected memory blocks from a recorded waveform

(only when manual saving using Memory Division)

When the Memory Division function (p. 109) is enabled and waveforms are
recorded to individual blocks, you can select whether to save only displayed
blocks or all used blocks.

See "11.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (p. 285)
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11.3.3 Specifying the Save Destination

Set the save destination in the [Save in] item on each page of the Save Settings
screen.

NOTE Before Specifying the Save Destination

Make sure the storage media has been inserted.
If the storage media has not been inserted, its name does not appear in the save
destination list.

Save Destination Settings [MEM N REC NRECAMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)
(When [Auto Save] page)
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Operating Key Procedure
1 Select the save method. {=lauto save | RO
SHEET/PAGE Select the [Auto Save] or [SAVE Key] page. [uto-Savel oo E
2 Open the dialog box for specifying the save destination. [j::: ::i 2 :ZC]:ARD e - ]-
CURSOR Move the cursor to the [Save in] item.
F1 Select [Edit].
The [Browse Folders] dialog box appears.
3 Specify the save destination. 1

CURSOR Move the cursor to the save destination of the

storage media.

|§ PC CARD #1: ¥

Select the storage media: () [J CURSOR R
Open the layer below: D CURSOR Storage Media
F1 Select [OK].

‘ Ok | | Cancel |

To cancel setting

Select F2 [Cancel]. See "Storage Media Names" (p. 269)

The dialog box closes.

NOTE When using storage media formatted in FAT16:

There is a limit to the number of files that can be saved to the root directory (the
topmost directory). Although the maximum number of files is 512, the number of
files that can actually be saved differs depending on the storage media and the
length of each file name. When saving many files, create a folder and save the
files in the folder.

See "11.7.5 Creating New Folders" (p. 308)

When saving automatically, folders can be created automatically if [Directory
Creation] is set to [On].
See "11.3.4 Setting Auto Save" (p. 276)
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| 11.3.4 Setting Auto Save

This setting enables waveforms, numerical calculation results and screen
images to be saved automatically during measurement. Both can be saved
simultaneously.

Auto Save Settings ' MEM ){ REC J{RECEMEN]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)

1

Operating Key Procedure
Enable auto save.

SHEET/PAGE Select the
CURSOR

F2 Select [O

[Auto Save] page.

Move the cursor to the [Auto Save] item.

n]. Default setting: Off (automatic sav-

ing is not performed)

Set the save destination.
CURSOR

F1 Select the

Move the cursor to the [Save in 1] item.

save destination (p. 275).

Set the save method for the secondary save destination.

Move the cursor to the [Save in 2] item.
Select either choice.

CURSOR

F1lto F8
Off
Save on
Error
Always
Save

The data is not saved.

The data is saved to the secondary save
destination when saving to the primary
save destination is unsuccessful because
of an error.

The same data is also saved to the sec-
ondary save destination.

When other than OFF is selected, select a save
destination (p. 275).

Set the save method for when the storage media runs

out of space.

Move the cursor to the [Save Method] item.
Select either choice.

CURSOR

F1lto F8
Normal
Save
Delete
Save

Automatic saving stops when the storage
media becomes full.

Old files are deleted and automatic saving
is performed when the storage media be-
comes full. (Waveform files only.)

The [Directory Creation] setting is set
automatically to [On].

Set whether to create directories (folders).

cursor to the [Directory Creation] item.

Select either choice.

A folder is not created when measurement

A folder is created automatically when measure-

CURSOR Move the
F1lto F8
off starts.
On

ment starts and files are saved in the folder.

Set the data to save.
Saving waveforms (p. 282),

Saving numerical calculation re-

sults (Analysis and Communication Supplement ), Saving

screen images (p. 287)

\=[auto Save |l TINETE!

uto-Sevel— - —

Savein 1

2 |pccarD #1:y

3t §

Save in 2

Save Method 4 INormaI Save ]
Directory Creati05 IOn -

I for some reason data cannot be saved
to the save destination specified for [Save
in 1], the data can be saved to the save
destination specified for [Save in 2].

Set the following when you want data
to be saved to the secondary save des-
tination if the primary save destination
becomes full or when you want to save
data for along period of time.

Specify save destinations for [Save in 1]
and [Save in 2].

Save in 2: [Save on Error]

Save method: [Normal Save]

Directory Creation: [On]

Configuring the settings as shown above
enables saving without having to stop for
reasons such as insufficient file capacity.

For examples of operation during sav-
ing (p. 277)

Maximum number of files that can be
saved to a directory

Up to 5,000 files can be saved to one fold-
er (directory).

"When the maximum number of files that
can be saved is exceeded:" (p. 277)

When [Directory Creation] is set to [On], a

folder cannot be created in the following

cases.

« When saving only numerical calculation
results

< When saving one file with the [Single]
trigger mode

« When saving numerical calculation
results and one other file with the [Sin-
gle] trigger mode

For details on folder names
"Folder Names for Auto Save" (p. 271)
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Description When the maximum number of files that can be saved is exceeded:

Maximum number of files

« When saving to folders, up to 5,000 files can be saved in one folder.

* When saving to the topmost directory (root directory) of the storage media, up to 512
files can normally be saved if the storage media (PC card) is formatted in FAT16 and up
to 5,000 files can normally be saved if the storage media (hard disk drive or large
capacity PC card) is formatted in FAT32.

The save operation differs depending on the [Directory Creation] settings.

« When [Directory Creation] is set to [On] and the number of files exceeds 5,000, a new
folder is created and files are stored in that folder.

« When [Directory Creation] is set to [Off], a folder was specified for the save destination,
and the number of files exceeds 5,000, a new folder is created. However, if only the
storage media name was specified for the save destination (when saving to the root
directory, the topmost directory), a folder is not created.

Auto Save Operations

Example 1: Saving Files to the Topmost Directory of the Storage Media

Save in: PC Card #1 PC CARD #1 [M] 102030_041030_AUTO.MEM
Save method: Normal Save

. . @ 102040_041030_AUTO.MEM
Directory Creation: Off : - -

When the storage media becomes full: Up to 512 files or 5,000 files (refer to the section above on the
Automatic saving stops. maximum number of files)
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When the maximum number of files that can be saved in PC Card #1 is reached, an error is generated and automatic
saving stops even if there is still available space remaining on the storage media. Measurement continues.

Example 2: Saving Files to a Folder on Storage Media

Save in: PC Card #1 \TEST PC CARD #1 F—[_] [M] 102030_041030_AUTO.MEM

: TEST
Save method: Normal Save [M] 102040_041030_AUTO.MEM
Directory Creation: Off :
(Create a folder named “TEST” on the PC card Up to 5,000 files
beforehand.) L[] | [M] 112030_041030_AUTO.MEM
When the storage media becomes full: TEST_0001 ) ) ]

(A new folder is created automatically when 5,000 files have been

Automatic saving stops. saved in the TEST folder.)

Example 3: Automatically Creating a Folder on Storage Media & Saving Files

Save in: PC Card #1 PC CARD #1 —Ij_:l @ 102030_041030_AUTO.MEM

102030_041030
(A folder is created automati- @ 102040_041030_AUTO.MEM

Directory Creation: On cally and the time and date! ]
(When Delete Save is the save method, this set- (Time_Date) when the folder Up to 5,000 files

ting is set automatically to On) ¥VT‘; created)are set as the
older name.

Save method: Normal Save or Delete Save

When the storage media becomes full: . @ 112030_041030_AUTO.MEM
If the save method is [Normal Save], automatic 102030 041030 0001
saving stops. (A new folder is created automatically when 5,000 files have been

saved in the 102030_041030 folder.)

If the save method is [Delete Save], files in the 102030_041030 folder are deleted in order from the oldest to create
free space on the storage media while new files are being saved. Once all the files in the 102030_041030 folder have
been deleted, files in the 102030_041030_0001 folder, the next oldest folder, are deleted in order.
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| 11.3.5 Setting Manual Save (SAVE Key Output)

Enables data acquired during measurement and existing data to be saved by
pressing the SAVE key. Any of the following data can be saved.
Settings data, waveform data, humerical calculation results, and display screens

Manual Save Settings [MEM J REC NRECSMEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)

1

Operating Key Procedure
Set the save method for when the SAVE key is pressed.
SHEET/PAGE Select the [SAVE Key] page.

CURSOR Move the cursor to the [SAVE Key Operation] item.
Flto F8 Select either choice.
Quick The preset data is saved upon pressing
Save the SAVE key.
. After pressing the SAVE key, set the
Selection . .
Save data to save in the dialog box, then save

the data (default setting).

%8 suto Save E» ]

[SAVE Keyl

SAVE Key OperatiJ [ic

Save in

Marme 3 I—
Same Mame 4 II\Iumbering—v

Set the save destination.

CURSOR Move the cursor to the [Save in] item.
F1 Select the save destination (p. 275).
Set the save name.

CURSOR Move the cursor to the [Name] item.
Flto F8 Enter the save name.
See "Entering Text and Comments" (p. 66)

Select the save method for files with the same name.

CURSOR Move the cursor to the [Same Name] item.
F1lto F8 Select either choice.

1 The save name is used as the file
name when the SAVE key is first
pressed.

2 Subsequently, numbers are ap-

Numbering pended automatically to the save
name to prevent the duplication of
file names. (Single-byte number up
to four digits long)

. Existing duplicate file names are over-

Overwrite

written.

When [Selection Save] is set, the settings
can be configured in the [Save] dialog box
that appears upon pressing the SAVE key.

The maximum number of characters for
the save name is 40.
When saving a file in text format, note that
a PC will not be able to handle the follow-
ing characters if they are used.
» ASCII:

+=[1\V /] :*?2" <>

¢ White space characters

[

Suffix Auto-Numbering

Up to 5,000 files can be saved to one fold-
er.

If the last character of the file name is a
single-byte numerical character, files are
saved with sequential numbers starting
from that numerical character.

"Manual Save File Names" (p. 270)
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Operating Key Procedure

Select the contents (Name Pattern) to be automatically
added to the save name

(only when saving waveform data)

CURSOR Move the cursor to the [Name Pattern] item.

Flto F8 Select the contents to be automatically added to Name Pattem B [Trigprei) -
the save name.

Appends serial numbers beginning

Numberin . )
4 'ng with 0001 as a suffix to the save name.

Appends the trigger date and time as a

Tri ffi
rig (suffix) suffix to the save name.

Appends the trigger date and time as a
Trig (prefix) prefix to the save name.
(default setting)

Set the data to save.

Saving waveform data (p. 285)

Saving settings data (p. 280)

Saving display screens (p. 289)

Saving numerical calculation results (Analysis and
Communication Supplement )
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Save in |PO CARD # - ¥
2773 MB Free}
Name
Same Name I—Numbaring 3 Name Pattern I—Trig(pre,‘x) 3
rTome— Wavetorm -
Format Biinary -
Area Whole -
Channel Displaved Ch L]
Division Off -

| Hame: NONAMEIDX

When the SAVE key is set to [Selection Save]
Dialog displayed when the SAVE key is pressed
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11.3.6 Saving Settings Data

Settings such as measurement configurations can be saved to storage media by
pressing the SAVE key.

In addition, multiple instrument setting states ("settings data") can be stored in
internal instrument memory and reloaded.

Settings data can be loaded automatically at power-on (Auto Setup function) (p.
296).

Saving Settings Data: Saving to Storage Media [MEM J REC JRECSMEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)

Operating Key

Procedure

1 Set manual save (p. 278). [SAVE Key] Page
Set the save destination.

2 Select the save type.

CURSOR
‘ F1

Press the SAVE key after setting the measurement configura-

tion to save.

~[Save Typel Settings —

Move the cursor to the [Save Type] item.
Select [Settings].

The settings data that was set is saved to the specified storage media upon

pressing the key.

See "11.6 Examples of Saving Data: Reading Data on a PC" (p. 298)

The data of all settings configured in the
Settings screen can be saved.

(However, the communication settings
cannot be read. If the communication set-
tings are required, save or print the display
screen. )

See

"11.3.10  Optionally Selecting Display
Screens & Saving (SAVE Key)" (p. 289)
"12.4 Making Manual Print (PRINT Key
Output) Settings" (p. 319)

When you want to load the settings data automatically at power-on (Auto
Setup function):

If you create a STARTUP.SET file for auto setup, the settings data can be loaded
automatically from the storage media at power-on.
See "11.5 Saving & Loading Auto Settings File (Auto Setup Function)" (p. 296)

In addition, previously saved settings data can be reloaded when the instrument
is turned on.

See "Saving Settings Data: Internal Saving" (p. 281)
"Select the data to load: Loading from the instrument” (p. 294)
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Saving Settings Data: Internal Saving [MEM J REC JRECSMEN] REALTIME] m

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
— Setting Configuration screen

Operating K Proced
perating Key rocegure & [Settings]
1 CURSOR Move the cursor to the Setting No. to be saved. LN“ Cornment B
J
2 E2 Select [Save]. “ 3

A confirmation dialog box appears.

Setting Number
3 F1 Select [Execute]. A mark beside the No. indicates that the
The currently setting state is stored as the select-  setting state is stored.

ed Setting No.

To cancel saving
Select F2 [Cancel].

To add a comment to saved settings data
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Adding a comment to settings data can help with later identification.
Press F3 [Edit comment] to enter a comment.

See "Entering Text and Comments" (p. 66)

@ To reload setting data

See "Select the data to load: Loading from the instrument" (p. 294)

To back up settings data saved in the instrument to other storage media

All saved settings data (up to 16 items) is saved to the other media at once.
Settings data saved to other storage media can be reloaded into the instrument.

—— To save settings data to other storage media

Select [Backup]. The storage media selection screen appears.
Select the destination storage media, and select [OK] to save.

Backup.

[NEEEEN. To reload settings data from other storage media

Select [Restore]. The storage media selection screen appears.
Select the source storage media containing the backup settings data,
and select [OK] to reload.
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| 11.3.7 Automatically Saving Waveforms

Save waveforms automatically during measurement. Set auto save before
beginning measurement. Waveforms can be saved in binary or text format.
The channels of all sheets for which waveform display is set to [On] are saved.

ACAU“ON When using auto save during measurement, do not remove the storage media
specified as the save destination until the measurement operation is completely
finished. Data on the storage media may be damaged.

NOTE If the file size would exceed 2 GB, save using Divided Save or Thinning Save
(text format only).
See "Appendix 2.2 Waveform File Sizes" (p. A22)

Automatically Saving Waveforms [MEM ) REC JRECAMEM

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)

Operating Key Procedure
1 Set auto save (p. 276). [Auto Save] Page
Set the save destination.
; [Waveform] I—.
2 Enable the saving of waveforms. 2on
) Nare % N
CURSOR Move the cursor to the [Waveform] item.

Mame Pattern 4 Trig{prefix) bl
Formnat 5 IElinary—v

F2 Select [On] (default setting).

3 Enter a save name (if you want to use a different name).

CURSOR Move the cursor to the [Name] item.
F1lto F8 Enter the save name (Default setting: AUTO). Save Name

" . " Up to 40 characters (single byte and dou-
See "Entering Text and Comments” (p. 66) ble byte) can be used for the save name.

4 Select the contents (Name Pattern) to be automatically “File Names" (p. 270)
added to the save name

CURSOR Move the cursor to the [Name Pattern] item. If the data is saved in text format,

it cannot be reloaded on the instrument.
When a file is saved in text format, some
characters may differ from those used on
Appends serial numbers beginning the instrument. (p. 298)

with 0001 as a suffix to the save name.

Flto F8 Select the contents to be automatically added to
the save name

Numbering

When saving a file in text format, note that
a PC will not be able to handle the follow-
ing characters if they are used.

Appends the trigger date and time as a

U (L) suffix to the save name.

Appends the trigger date and time as a

Trig (prefix) prefix to the save name.(default set- : AS_C”: . “
ting) LA
¢ White space characters
5 Set the save format.
CURSOR Move the cursor to the [Format] item.
F1lto F8 Select the save format.
Binar Select this format if waveforms are to be re-
y loaded on the instrument.
Select this format if waveforms are to be
read on a PC.
Text

"11.6.1 Example of Saving Data" (p. 298)
(Proceed to the next step.)
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Procedure

When [Text] is selected as the save format

Set the data thinning number.

CURSOR
Fl1to F8

7 [wEwm)

Move the cursor to the [Thinning] item.

For no data thinning, select [Off].

For data thinning, set the thinning number (out of
how many data items to leave one data item re-
maining).

Off, 2 to 1000

See "Entering Numbers" (p. 65)

When using Timebase 2 and [Text] is selected as the

save format

Select whether to interpolate data.

CURSOR

Fl1to F8

[meEm ][ ReC ]

Move the cursor to the [Timebase 2 Interpolation]
item.
Select either choice.

Use the same data as the previous data
for interpolation.
"Example 3 of Saving Waveform Data
as Text" (p. 300)

No interpolation is performed.
Off "Example 2 of Saving Waveform Data
as Text" (p. 299)

Mame AUTO
Mame Pattern Trig{prefix) bl
Farmat ITBXt—'
— Thinring 6 |2 E
Timehase 2 l—
Interpolation 7 on
Thinning

A large amount of space is required for
saving files in text format. Data thinning
enables a reduction in file size.

* When [2] is set, every second data item
is saved. The number of data items is
reduced to a 1/2.

« When [10] is set, every tenth data item is
saved. The number of data items is
reduced to a 1/10.

(p. 221)

Format: [Binary]

When [Binary] is the selected save type (Format)

Select whether to save divided files

CURSOR
F1to F8

Move the cursor to the [Division]
Select either choice.

Division

Y C—

Files are not divided when saved. If a

off file is too large, it cannot be saved.
2,500 to Select the recording length for divided
1,000,000 div  save.

Confirm the measurement configuration and other settings,
then start measurement (START key).

After the data is acquired, the waveform data is saved automatically to the

specified storage media.

See "11.6.1 Example of Saving Data" (p. 298)
"11.6.2 Reading Waveform Data on a PC" (p. 302)

About divided file saving

Large quantities of waveform data can be
divided and saved as multiple files.
Saving divided data creates one or more
waveform files and an index (IDX) file.
Then by loading the IDX file, the data in
the waveform file(s) is loaded as a batch.
See: "11.4.3 Loading Waveform Data"

(p. 295)

When using the Memory Division func-
tion

When Auto-saving, divided save is not
available.
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©»

When you want to close or move the save progress dialog box:

To close the dialog box, press the FUNCTION MODE key while pressing the
SAVE key when the dialog box is displayed.
To redisplay the dialog box, press the FUNCTION MODE key while pressing the
SAVE key.
To move the dialog box, press the cursor keys while pressing the SAVE key when
the dialog box is displayed.

Save Progress Dialog Box

[ PG GARD #1 : ¥132401_050126_NO NAMEODDOG MEM
936/935 KB

1
000us i Elapsed [ D0:00:05 Data(2)2/2 Cancel o
L
[-tro5/01/26 13:24:01.99 [ [ [ Edst C
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11.3.8 Optionally Selecting Waveforms & Saving
(SAVE Key)

Optionally select an acquired waveform and press the SAVE key to save the
waveform. Waveforms can be saved in binary or text format.

Set the data to save before pressing the SAVE key for [Quick Save] and set the
data to save after pressing the SAVE key for [Selection Save].

With the Real-Time Saving function, only the measurement waveform in the
instrument's internal memory is saved as a MEM file (MEM file hame exten-

sion).

Manually Saving Waveform [MEM J REC JRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (p. 40)

Operating Key Procedure

4 Set manual save (p. 278).

For [Selection Save], press the SAVE key. (The [Save] dialog box [SAVE Key] Page
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appears.) f
Set the save destination. [Save Typel waveform o
—Farmat Bi E]
2 Select the save type. o 2' ey
IWhD|B -
CURSOR Move the cursor to the [Save Type] item. T Eladls [Eods =
F2 Select [Waveform]. Charmels B [Delaved ch -+
3 Setthesave format.
CURSOR Move the cursor to the [Format] item.
Flto F8 Select either choice.
Binary Select this format if waveforms are to _be re-  pata saved in text format cannot be re-
loaded on the instrument. (default setting) loaded on the instrument. When a file is
Select this format if waveforms are to be read ~ Saved in text format, some characters may
Text onaPC. differ from those used on the instrument.

"11.6.1 Example of Saving Data" (p. 298) (p. 298)

When saving a file in text format, note that
a PC will not be able to handle the follow-

[mem ] [REC ] [Recamem] [REaLTiME] Select the save area.

CU RSOR Move the cursor to the [Al’ea] |tem mg characters if they are used.
Flto F8 Select either choice. « ASCII:
- F= [N <>
Whole  Save all recorded data. (default setting)
¢ White space characters
Save the data between the A and B cur-
sors. If only the A cursor is used, the range Wh . ¢
A-B from the A cursor position to the end of the S OIS CU R I

waveform

Set the save area to [A-B] and use trace
cursors or vertical cursors to specify the
range to save. If no cursors are displayed,
only the whole waveform can be saved.

data is saved. (A/B Cursor Specification
Method (p. 202))

[mem ] [(REC ] [recemem] [REALTIME] Select the channels to save.

CURSOR Move the cursor to the [Channels] item. If only one cursor is used, the range from
F1to F8 Select either choice. the cursor position to the end of the data is
saved.
. Saves the channels of all sheets for
Displayed hich f display i tto [0
ch which waveform display is se 0 [On]. Seved] Chammnels
(default setting) ]
The logic channels for four probes are
Saves all measured channels (in the saved simultaneously.
case of the memory function, channels  For the 8958 16-Ch Scanner Unit, chan-
All Ch for which [Use Channel] is set to [On] on e 1 t0 8 and 9 to 16 are saved simulta-

the Status settings screen). The chan-
nels for which waveform display is set to
[Off] are also saved

neously.
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Operating Key Procedure When the save format is [Text]

@ | [wEm][REC ] Recenen] Rearve

When [Text] is selected as the save format
Set the data thinning number. Thmna G el

CURSOR Move the cursor to the [Thinning] item.

Timebase 2 7 lOn—v

Flto F8 For no data thinning, select [Off]. Interpolation
For data thinning, set the thinning number (out of
how many data items to leave one data item re-
maining).

Off, 2 to 1000

See "Entering Numbers" (p. 65) Thinning Data
7 @] A large amount of space is required for

When using Timebase 2 and [Text] is selected as the saving files in text format. Data thinning
save format enables a reduction in file size.

e When [2] is set, every second data item

Select whether to interpolate data. is saved. The number of data items is
CURSOR Move the cursor to the [Timebase 2 Interpolation] reduced to a 1/2.

item. » When [10] is set, every tenth data item
F1lto F8 Select either choice. is saved. The number of data items is

reduced to a 1/10. (p. 221)

Use the same data as the previous data for in-

on terpolation. .
"Example 3 of Saving Waveform Data as Creating Graphs from Text Data on a
Text" (p. 300) PC
I " q When you want to use Excel to create a
No interpolation is performed. hf Timeb 1 and 2 dat t
Off "Example 2 of Saving Waveform Data as gr_ap rom fimebase ) an aa, se
Text" (p. 299) [Timebase 2 Interpolation] to [On].
8 [mEm Format: [Binary]
When [Binary] is the selected save type (Format)
Select whether to save divided files
L Diivision 8 Off -
CURSOR Move the cursor to the [Division].
F1lto F8 Select either choice.
Off Files are not divided when saved. About divided file saving
2,500 to Select the file size for Divided Save. Large quantities of waveform data can be
1,000,000 div divided and saved as multiple files.
Saving divided data creates one or more
9 [MEM] waveform files and an index (IDX) file.

Then by loading the IDX file, the data in

When using the Memory Division function 9 e
the waveform file(s) is loaded as a batch.

Select the blocks to save See: "11.4.3 Loading Waveform Data"
CURSOR Move the cursor to the [Target Blocks]. (p. 295)
F1lto F8 Select either choice.
Wh i heM Division f i
Displayed Saves only the selected display blocks. en using the Memory Division function
Block
IS Typel 35—
All Blocks Saves all used blocks as a batch. e e [wavsform
. Format IElinary ]
For [Quick Save]: o
IWhD|B -
Press the SAVE key Target Blocks 9 i
The waveform data is saved to the specified storage media upon pressing Channels
the key.
For [Selection Save]:
Selecting the blocks to save
Select the [OK] button. When [All Blocks] is selected for the Tar-
The waveform data is saved to the specified storage media upon selecting  get Blocks, divided save is not available.
the button. See: "To save selected memory blocks
See "11.6.1 Example of Saving Data" (p. 298), "11.6.2 Reading Wave- from a recorded waveform” (p. 274)

form Data on a PC" (p. 302)
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| 11.3.9 Automatically Saving Display Images

After acquiring data, the waveform screen is automatically saved as an image
file (BMP or PNG format).

Screen Auto Save [ MEM [ REC ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
Screen Layout (p. 40)
Operating Key Procedure
1 Set auto save (p. 276).

Set the save destination.

[Auto Save] Page

[Screen Image] 2 Iﬁ

2 Enable display image saving. Name B
CURSOR Move the cursor to the [Screen Image] item. Name Pattern 4 [Trig(prefi) -
F2 Select [On] (default setting). IREmES 5 [ere Color -
- ; GUI Save 6 W
3 Enter a save name (if you want to use a different name).
CURSOR Move the cursor to the [Name] item.
) Save Name
F1to F8 Enter the save name (Default setting: IMAGE).

Up to 40 characters (single byte and dou-

See "Entering Text and Comments” (p. 66) ble byte) can be used for the save name.

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd

4 Select the contents (Name Pattern) to be automatically

added to the save name See "File Names" (p. 270)
CURSOR Move the cursor to the [Name Pattern] item.
F1to F8 Select the contents to be automatically added to

the save name

Appends serial numbers beginning

Numberin ) )
erng with 0001 as a suffix to the save name.

Appends the trigger date and time as a

DI (ST suffix to the save name.

Appends the trigger date and time as a
Trig (prefix) prefix to the save name.(default set-
ting)

5 Select the save format type.
CURSOR Move the cursor to the [Format] item.
Flto F8 Select either choice.

BMP Color Saves a color BMP format file.

Saves a compressed color BMP for-

Comp BMP mat file.

BMP Gray Saves a grayscale BMP format file.

PNG Saves a PNG format file.




288

11.3 Saving Data

Operating Key Procedure
- [Auto Save] Page
Set whether to save the settings area (GUI area) of the

o

screen.

' [ -
CURSOR Move the cursor to the [GUI Save] item. [Sereen image]
Flto F8 Select either choice. Name [imaGE

Marne Pattern ITrig(preﬁx) ]
Format [Erp Color -
With The GUI area is also saved. GUI Save 6 W

Without The GUI area is not saved.

Confirm the measurement configuration and other settings,
then start measurement (START key).

After the data is acquired, the screen image is saved automatically to the
specified storage media. The saved image is that of the screen after data
has been acquired.

NOTE When using the Memory Division function, if [Wave Display] is disabled (Off),
screen images are not saved.
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11.3.10 Optionally Selecting Display Screens & Saving
(SAVE Key)

Optionally select the screen you want to save and press the SAVE key to save
the screen as an image (BMP or PNG format). Display screens can also be
saved during measurement.

Manually Saving Screens [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys — Save Settings screen
See Screen Layout (p. 40)

Operating Key Procedure
1 Set manual save (p. 278).

For [Selection Save], press the SAVE key after displaying the screen

you want to save [SAVE Key] Page

i

(The [Save] dialog box appears.) [Save Typel o [Eanmage ©
Set the save destination.
Format 3 [evrcoor -
2 Select the save type. GUISave 4 [with -
CURSOR Move the cursor to the [Save Type] item.
F3 Select [Screen Image].
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3 Select the save format type.

CURSOR Move the cursor to the [Format] item.
Flto F8 Select either choice.
BMP Color Saves a color BMP format file.

Saves a compressed color BMP for-

Comp BMP mat file.

BMP Gray Saves a grayscale BMP format file.

PNG Saves a PNG format file.

Set whether to save the settings area (GUI area) of the

i N

screen.
CURSOR Move the cursor to the [GUI Save] item.
F1to F8 Select either choice.

Without The GUI area is not saved.

With The GUI area is also saved.

For [Quick Save]:
Display the screen you want to save and press the SAVE key.

The image data is saved to the specified storage media upon pressing the
key.

For [Selection Save]:
Select the [OK] button.

The image data is saved to the specified storage media upon selecting the
button.
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| 11.3.11 Saving an Event Mark List

Event mark information can be saved only in text format. Measurement values at
event mark locations can be saved.

Manually saving Event Marks [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys — Save Settings screen
See Screen Layout (p. 40)
Operating Key Procedure
1 Set manual save (p. 278).

For [Selection Save], press the SAVE key.
(The [Save] dialog box appears.)

Set the save destination. [Save Twel_z—l_Event Lict 1

2 Select the save type.
CURSOR Move the cursor to the [Save Type] item.

F4 Select [Event List]. — 3 |

[(mEM ] Select the channels to save.

[SAVE Key] Page

()

CURSOR Move the cursor to the [Channels] item.

F1lto F8 To save the measured value at an event mark lo-
cation, select the channel of the value to be
saved.

Saves the channels of all sheets for

CD;lhspIayed which waveform display is set to [On].
(default setting)
Saves all measured channels (in the
case of the memory function, channels
All Ch for which [Use Channel] is set to [On] on

the Status settings screen). The chan-
nels for which waveform display is set to
[Off] are also saved

For [Quick Save]:
Press the SAVE key.

The event list is saved to the specified storage media upon pressing the key.

For [Selection Save]:
Select the [OK] button.

The event listis saved to the specified storage media upon selecting the but-

ton. "COMMENT","8861-50 MEM DATA(EventMark)"
Example "DATE","05-14-2007"
“TIME","09:49:58.150"
"NUM_SIGS",6
"SIGNAL","No.","Type","Position","Comment","A1_1","A1_2"
VERT_UNITS","™ ™ 1S", ™ " oy
"DATA"

1,2, +2.450582000E+000, "Test",-1.25000E-003,-4.37500E-003

2,3, +3.622628000E+000,"start",+7.50000E-004,-2.25000E-003

3,4, +4.869508000E+000,"Signal input",+1.25000E-004,-1.25000E-004
4,16, +5.715336000E+000,"",+1.25000E-003,-2.50000E-004

5,6, +6.482090000E+000,"",+1.25000E-004,+1.25000E-003

6,1, +8.667364000E+000,",+1.25000E-003,-8.75000E-004

7,1, +8.673658000E+000,",+1.75000E-003,+0.00000E+000

8,1, +1.006509600E+001,"",+0.00000E+000,+6.25000E-004

9,1, +1.312489200E+001,",-1.25000E-004,+2.50000E-004

10,1, +1.390065800E+001,",-3.75000E-004,-3.75000E-004
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11.4 Loading Data

NOTE

Waveform data or settings data saved to storage media can be loaded on the
instrument.

Furthermore, if you create a STARTUP.SET file for auto setup (p. 297), the set-
tings data can be loaded automatically from the storage media at power-on.

See "Creating a Settings File for Auto Setup” (p. 297)
"Automatically Loading Settings Data (Auto Setup)" (p. 296)

Multiple setting states can be stored in the instrument and later reloaded. In the
same way, settings can also be automatically reloaded when power is turned on.

See "Select the data to load: Loading from the instrument"” (p. 294)

Data Not Loadable on the Instrument

+ Data saved in text, BMP, or PNG format.
+ Data saved on devices other than the 8860-50 and 8861-50.

* When the data is loaded, the file name appears on the bottom left of the wave-
form screen. The file name is displayed until the START key is pressed.

File Types
See "11.2 Data Capable of Being Saved & Loaded" (p. 267)

To load waveform data in a batch (p. 295)

An index file is necessary to read files as a batch.
Load any of the following types of index files.

File Extension

IDX Loads all saved files that were divided at a specified recording length.
SEQ (Memory function only)
Loads all saved files that were saved as individual blocks by Memory Divi-
sion.
RSI (Real-Time Saving Function only)
Loads files saved using the Real-Time Saving function.
R_M (REC&MEM Function only)

Loads files saved using the REC&MEM function.

« When the data is loaded from the storage media:
The storage media needs to be inserted before it can be selected.
If the data on the storage media is to be modified, make sure write protection
is disabled before you insert the storage media.

« When loading waveform data that was stored with a different input module
configuration, the input module setting status of the loaded waveform data is
displayed on the Channel setting screen. To revert to the settings of the cur-
rently installed input modules for subsequent measurements, press the
START key to measure once, or initialize the waveform data (p. 365).

If the “Cannot load this file” message appears:

Check the format of the selected file. The instrument can load waveforms and
settings data saved in binary format.

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd




292

11.4 Loading Data

| 11.4.1 Selecting Files & Folders on Storage Media

Storage media does not appear in the File screen unless it is inserted. Make sure the storage media is
inserted properly. Press the FILE key to display the File screen.

Selecting the Storage Media

ULBRTG R EHE | Bk Xl v o | % [
=2, 8861-50 (e -

“awows [ Storage Media Information } :

A list of storage media ([MEDIA LIST]) appears in the file

list.
If the list does not appear, press the ESC key until [MEDIA

LIST] appears.

- ~

@ PCCARD #2
S HD Total sze 6091 MB

[Tt displays the file list of this media with the “ENTER" key.

[ 2 MEDIA LIST

(] Free/Total Remark

A Wi TCoAIoA THCA GG To display files and folders on the storage media:
R=HD 54.39 GB/55.88 GB FUIITSU MHW20604T
MEDIA LIST Select the storage media and press the F1 [List] key.
A The files and folders on the selected storage media appear

in the file list.
To return to the previous screen, press the ESC key.

Use the N {J CURSOR keys to
select the storage media.

|

Operations Possible from Screen:
« Initializing storage media [F6: Format] (p. 266)

—E==

t ESC Key ‘ F1 Key
Selecting Files & Folders )
Press the ESC key to display the next level up.

Press the ENTER key to display the next level down.

ThRTG R EHE B ReaXPd| v Lo | x N g

= 2, 8861-50 Name TEST . - ¥
=% KT w  mow—  File Information | S
g :(D EARD #2 Date [o5/05/18 140438 ) .
i Operations Possible from Screen:

[Tt moves to this folder with the “ENTER" key.

The F8 key can be used to display [Page 1/3] to [Page 3/3]

for performing file operations.

« Loading a file by pressing the F1 key (Page 1/3)
(p. 291)

« Copying, moving, deleting, and renaming files and creat-
ing folders (Page 2/3) (p. 304)

 Sorting files, selecting the files and items to display, and
printing the file list (FN mode) (p. 304)

File Types:

See"11.2 Data Capable of Being Saved & Loaded" (p. 267)

] TEST SET i 237.77 KB
CI[8)3  STARTUPSET SET  05/05/18 140436 23777 KB

Cifgl4  NONAMESET B H
CIH]S  140343_050518_AUT Fl | e L | St
F

[IMlA 141341

. MEM 13114 KB
CifMlo | 140336_0S0S18_AUTOMEM  MEM  0S/05/18 140426 13114 KB
Cif10] 140334 0S0S18_AUTO.MEM  MEM  05/05/18 140426 13114 KB

Use the N TJ CURSOR keys to select
files and folders.
(Alternatively, use the SCROLL key.)

looo
#8291 M8 Free / Total 30,88 MB (Use 5.75 %) 11 Folder(s) [0 Fie(s) L4518 [0 Fies) 1B &F

Selecting Multiple Files Press the F8 key to switch to [Page 3/3].

Eg;:ﬂ@\@ammmmﬁiﬂﬁﬁﬁmw \x When copying (p. 305), deleting (p. 307), and moving (p.
= EECITE Teeo W e [ o e [ voor MR 306) files or folders in the storage media, multiple files can
@ PC CARD #2 Time/DIV  [Bus/DN Trig: [06/06/18 14033474
S HD Shot [0 Title: [ be selected.

Ghannel 1-1-22-12-2 H 1 i

< \ = The “\M]” mark appears beside the file number when the file
PCCARD #1:¥

[t [0 wame T [ is selected.

@@4 140338_050518_AUTO MEM MEM 05/05/18 14:04:28 13114 KB . . L.

S e = mmiaes G F1 [Select] Selects files individually.

W[M7  140343_0S0S18_AUTOMEM  MEM  OS/05/18 140432 13114 KB

C[El8  NONAMESET SET  05/05/18 14:04:3¢  237.77 KB
C[sls  STARTUP.SET SET  05/05/18 14104:36 23777 KB
C[sli TesT.SET SET  05/05/18 140438 237.77KB

F2 [Select All] Selects all files.

F3 [Deselect All] Deselects all files.

F4 [Reverse] Reverses which files are selected and
which files are Deselected.

The SELECT key can also be used to select and deselect
files.

[919.94 M Free | Total 30,88 MB (Use 35.42 %) T3 1 Folder(s) ([ File(s) 1,46 MB [/ 6 File(s)
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Opening Storage Media and Folders from the Folder Tree

e HEE ﬁfcf‘j“@*@%‘\@ D%l Press the SHEET/PAGE key and move the cursor to the o
e pecan Foesier [1sME folder tree. The available storage media appears. >
53 HOD Total Size :  [6081 ME . Q

“ \ll displays the file list of this media with the “ENTER" key. See ”Storage Medla Names" (p- 269) g
@
[ = wED1A ST -
(2] Media Free/Total Remark [N
4.58 MB/60.91 ME TOSHIBA THNCFOGHMBA -~ ~ H
*‘P([ARD 2 95,93 MB/121.85MB  TOSHIBA THNCF12BMDG . . . . .
e NGB G RIS AT To show or hide the directories of storage media in 0
the folder tree: g
F1 [Open] Displays the subdirectories of the stor- 8
age media or folder of “[H.” =
F2 [Close] Closes the subdirectories of the storage 8
Folder Tree File List media or folder of “=. 5
Use the N J CURSOR| | Displays the files in the F3 [Open All] Displays all subdirectories. (o]
keys to select a storage[— selected storage media The SELECT key can also be used to show or hide direc- QU,
. . —
media or folder. or folder. tories. ()
\ J m
<
@
5
Q
Q
=
«Q
T
D
»
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11.4.2 Loading Settings Data

Previously saved settings data can be loaded from storage media (File screen)
or from internal memory (System Settings Status screen).
Loadable settings data file: “file name”.SET

Select the data to load: Loading from the storage media I 8 GE (REALTIME

To open the screen: Press the FILE key — File screen

Operating Key Procedure [ P CarD 72 ¥TESTT
[ Rlm .
1 Select the data to load (p. 292). = )
Cls TesTLmEm
2 F1 Select [Load].
(Pagel/3) A confirmation dialog box appears.
If F1 [Load] is not displayed, press the F8
3 F1 Select [Execute]. ) ] ] key to switch to [Page 1/3].
The selected settings data is loaded on the in-
strument.

To cancel loading
Select F2 [Cancel].

@ To load settings data automatically:
If you create a STARTUP.SET file for auto setup, the settings data can be loaded
automatically from the storage media at power-on.
See "11.5 Saving & Loading Auto Settings File (Auto Setup Function)" (p. 296)

Select the data to load: Loading from the instrument [MEM ) REC JRECAMEM REALTIME]
To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

— Setting Configuration screen

Operating Key Procedure @ [Setting]
etringsl
1 CURSOR Move the cursor to the Setting No. to load. L Mo Corront e
J
2 F Select [Load]. “ 3

A confirmation dialog box appears.

Setting Number

3 F1 Select [Execute]. A mark beside the No. indicates that the
The selected settings data is loaded in the instru-  setting state is stored.
ment.

To cancel loading
Select F2 [Cancel].

@ Loading stored settings data automatically
A setting state can be automatically loaded when turning power on.

Enable [Auto Setup] (set to On), and set the

. . [Auto Setup]—'On -
Setting No. to the number of the settings data to —
be automatically loaded. Silig D, . 1 =
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| 11.4.3 Loading Waveform Data

Loadable settings data file:

See "11.2 Data Capable of Being Saved & Loaded" (p. 267) 9

By loading an index file, data files are loaded as a batch. 2

Loading Wi f D) 5

oading Waveform Data (vev L rec Juculleer o)

To open the screen: Press the FILE key — File screen wn

Q

<

Operating Key Procedure 5

| PC CARD #2 : ¥TESTL Q

1 Select the data to load (p. 292). [ no. |0 mame o
=i T8 o Er et

s D

2 FL Select [Load]. (@2 restirec ) =

. . i [T =T =k =]

A confirmation dialog box appears. Q@

3 F1 Select [Execute]. gU_)

The selected waveform data is loaded on the in-  If F1 [Load] is not displayed, press the )

strument. F8 key to switch to [Page 1/3]. Ro

To cancel loading QZ,)

Select F2 [Cancel]. S

Q

@

NOTE When the waveform data is loaded, the waveform displayed currently on the 1

instrument is deleted. The loaded waveform and settings appear. o

(72}

To load waveform data in a batch

When waveform data is saved by Memory Division or in recording length divi-
sions, an index file is created along with the waveform data files.

By loading this index file, the waveform data files are loaded as a batch.

Index File

. Description
Extension P

The divided data files are loaded all at once.

This index is created when saving data after setting the recording length for [Di-
vision] on the Save Settings screen (unless [All Blocks] is selected for Memory
Division, in which case no IDX file is created).

See "11.3.7 Automatically Saving Waveforms" (p. 282)
"11.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (p. 285)

IDX

(When using Memory Division with the Memory function)
To create an index file:

SEQ Enable Memory Division (set it to [ON]), set the target blocks on the Save Set-
tings screen to [All Blocks], and save.

See "11.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (p. 285)

(Real-Time Saving Function only)

Loads data measured with the Real-Time Saving function

RSI To create an index file:

It is automatically created when measuring with the Real-Time Saving function.
See "Chapter 9 Measuring with Real-Time Saving" (p. 235)

(REC&MEM Function only)

Loads data measured with the REC&MEM function

When measured with Memory Division enabled, all waveform data blocks are
R_M loaded at once.

Index file creation:
The file is created automatically when saved with the REC&MEM function en-
abled.
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11.5 Saving & Loading Auto Settings File (Auto

Setup Function)

If you save a STARTUP.SET file for auto setup to the root directory of the stor-
age media (topmost level in the storage media), the settings data can be loaded
automatically from the storage media at power-on.

Loadable Storage Media & Priority Order
(When more than one storage media contains a settings files for auto setup.)

1. PC Card
2. Hard Disk

Refer to "Select the data to load: Loading from the instrument” (p. 294) for the
procedure to load automatically stored settings data into the instrument.

When auto setup is enabled and if the file selected for auto setup is saved to
storage media, the settings data file on the storage media has priority.

Automatically Loading Settings Data (Auto Setup)

Loading an auto setup file (STARTUP.SET) from storage media

Insert the storage media to which the file for auto setup was saved and turn on
the power. The settings file is automatically loaded on the instrument.

File Creation Method:
See "Creating a Settings File for Auto Setup” (p. 297)

Automatically loading a setup file saved in the instrument (Auto Setup)

See "Loading stored settings data automatically” (p. 294)
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Creating a Settings File for Auto Setup [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen

4

{

Operating Key Procedure
Set the save method for when the SAVE key is pressed.

SHEET/PAGE Selectthe [SAVE Key] page.

CURSOR Move the cursor to the [SAVE Key Operation] item.
F1to F8 Select either choice.
Quick The preset data is saved upon pressing
Save the SAVE key.
) The data is saved after selecting the data
Selection ) )
Save to save in the dialog box that appears

upon pressing the SAVE key.

Set the save destination.

(For [Selection Save], set the save destination after pressing the
SAVE key.)
CURSOR

F1 Select the storage media to which to save the
setup file. (p. 275)

Move the cursor to the [Save in] item.

Enter the save name (STARTUP).

CURSOR Move the cursor to the [Name] item.

Enter “STARTUP.”
See "Entering Text and Comments" (p. 66)
Select the save type.

CURSOR Move the cursor to the [Save Type] item.
F1 Select [Settings].

For [Quick Save]:

Press the SAVE key after setting the measurement configura-
tion to save.

For [Selection Save]:
Move the cursor to the [OK] button and select F1 [OK].

%8 suto Save E» ]

~[SAVE Keyl

SAVE Key Operat'i!n ISeIection Save -

Save in |PCcarD #1: %

MNarme 3

Same Mame

STARTLUP

INumbering -

‘ "[Save Twe]_4—|58ttings m—

Example: [Quick Save]:

Browsa Folders

[® pccorD #1: %

£ 2 8861-50
2R 3P CARD #1

Ok | | Cancel ‘

Save the file for auto setup to the
topmost layer (root directory) of the
storage media.

A settings file with the file name
“STARTUP.SET” is created in the se-
lected storage media.
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11.6 Examples of Saving Data: Reading Data on a
PC

11.6.1 Example of Saving Data

NOTE If you save numerical calculation results or data in text format, characters or dis-
play items used on the instrument are converted as shown below.
(Characters used on the instrument — Saved characters)
2 512,38 573 ," 5, = ~u, Q= ~0, e = ~€,° = ~C,
+— ~+, ue (display only) — uE, °C (display only)— C

Refer to the Analysis and Communication Supplement for examples of text
saved with the FFT function and numerical calculation results.

Example 1 of Saving Waveform Data as Text

Using Timebase 1 Only with the Memory Function
When Analog Channel 1-1 and 1-2 was Saved:
Timebase: 2 ms/div (20 us/S)

"COMMENT","8860-50 MEM DATA'% Line 1. Comment

"DATE" "12-14-2004" 4 : a title comment was entered, it is displayed
N A A e " ere.

"EGAI\I;_’SE'SZI?;A"SQO |—— Lines 2 to 3:Trigger Time
"INTERVAL",2.00000E-005

"HORZ_UNITS","s" |—— Line 7: Measurement Result Unit
"VERT_UNITS""s","V""V" <

"SIGNAL","TIME","A1_1""Al1_2" < Line 8: Signal Name

"DATA" <« If a comment was entered for each data item, the
+0.000000000E+000,+1.0275E+002,+3.5000E-003 comments are displayed.
+2.000000000E-005,+1.0350E+002,+3.4375E-003

+4.000000000E-005,+1.0425E+002,+3.5000E-003 From Line 10: Measurement Data

+6.000000000E-005,+1.0525E+002,+3.5625E-003
+8.000000000E-005,+1.0600E+002,+3.6250E-003
+1.000000000E-004,+1.0675E+002,+3.6250E-003
+1.200000000E-004,+1.0775E+002,+3.6250E-003
+1.400000000E-004,+1.0875E+002,+3.5625E-003

1 I Il |
T T

| | i

Timebase Value Al 1 Value Al 2 Value
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Example 2 of Saving Waveform Data as Text

Using Timebase 1 & Timebase 2 with the Memory Function when Timebase 2
Interpolation is Set to [Off]

When Analog Channel 1-1 (Timebase 1) and 1-2 (Timebase 2) was Saved:

Timebase 1:1 ms/div (10 us/S)

2: 50 us/Ss
"COMMENT","Timebase 2 Data Interpolation is Off" g————— Line 1. Comment
"DATE","12-14-2004" <— If a title comment was entered, it is displayed
"TIME","13:23:52.760" €—— L here.
"NUM SIGS",3 —— Lines 2 to 3: Trigger Time

"INTERVAL",1.00000E-005
"HORZ_UNITS","s"

"VERT_UNITS""s","V","V" < I
"SIGNAL","TIME","Timebase 1 Data" ,"Timebase 2 Data" ¢q4+———

— Line 7: Measurement Result Unit

Line 8: Signal Name

"DATA" <« If a comment was entered for each data item, the
+0000000000E+000,'14050E+002,'81250E'004 comments are d|sp|ayed
+1.000000000E-005,-1.4025E+002,

+2.000000000E-005,-1.4075E+002, From Line 10: Measurement Data

+3.000000000E-005,-1.4075E+002,-8.7500E-004
+4.000000000E-005,-1.4050E+002,
+5.000000000E-005,-1.4050E+002,
+6.000000000E-005,-1.4050E+002,
+7.000000000E-005,-1.4075E+002,
+8.000000000E-005,-1.4050E+002,-1.0625E-003
+9.000000000E-005,-1.4050E+002,
+1.000000000E-004,-1.4050E+002,
+1.100000000E-004,-1.4075E+002,
+1.200000000E-004,-1.4075E+002,
+1.300000000E-004,-1.4075E+002,-1.0625E-003
+1.400000000E-004,-1.4075E+002,
+1.500000000E-004,-1.4075E+002,

1 Il Il I
I I T
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| There is space because Timebase 2 data is dis-
played in accordance with the sampling rate.

Timebase Value  Timebase 1 Value Timebase 2 Value
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Example 3 of Saving Waveform Data as Text

Using Timebase 1 & Timebase 2 with the Memory Function when Timebase 2
Interpolation is Set to [On]

When Analog Channel 1-1 (Timebase 1) and 1-2 (Timebase 2) was Saved:
Timebase 1:1 ms/div (10 us/S)

2: 50 us/S
"COMMENT","Timebase 2 Data Interpolation is ON" g———— Line 1: Comment
"DATE","12-14-2004" €4— If a title comment was entered, it is displayed
"TIME","13:23:52.760" 4—' |_ here.
"NUM SIGS",3 —— Lines 2 to 3: Trigger Time

"INTERVAL",1.00000E-005
"HORZ_UNITS","s"
"VERT_UNITS","s","V","V" <«
"SIGNAL","TIME","Timebase 1 Data" ,"Timebase 2 Data ¢———

o — Line 7: Measurement Result Unit

Line 8: Signal Name

‘DATA" <« If a comment was entered for each data item, the
+0000000000E+000,-14050E+002,'81250E'004 comments are d|sp|ayed
+1.000000000E-005,-1.4025E+002,-8.1250E-004

+2.000000000E-005,-1.4075E+002,-8.1250E-004 From Line 10: Measurement Data

+3.000000000E-005,-1.4075E+002,-8.7500E-004
+4.000000000E-005,-1.4050E+002,-8.7500E-004
+5.000000000E-005,-1.4050E+002,-8.7500E-004 . . .
| Although there is space because two-axis data is
+6.000000000E-005,-1.4050E+002,-8.7500E-004 . . . .
displayed in accordance with the sampling rate,
+7.000000000E-005,-1.4075E+002,-8.7500E-004 interpolation is performed using the same data
+8.000000000E-005,-1.4050E+002,-1.0625E-003 for the space part.
+9.000000000E-005,-1.4050E+002,-1.0625E-003
+1.000000000E-004,-1.4050E+002,-1.0625E-003
+1.100000000E-004,-1.4075E+002,-1.0625E-003
1 Il Il |

Timebase Value  Timebase 1 Value Timebase 2 Value
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Example 4 of Saving Waveform Data as Text

Recorder Function

When Analog Channel 1-1 and 1-2 was Saved:
Timebase 10 ms/div (100 ns/S)

"COMMENT","8860-50 REC DATA" < Line 1: Comment
"DATE","12-14-2004" 4—| If a title comment was entered, it is
"TIME","13:36:11.820" ¢—— displayed here.

"NUM_SIGS",5 . . _
"INTERVAL",1.00000E-004 Lines 2 to 3: Trigger Time
"HORZ_UNITS","s"

"VERT_UNITS","s","V","V" "v" "v" 4 Line 7: Measurement Result Unit
"SIGNAL","TIME","A1_1(MAX)","A1_1(MIN)","A1l_2(MAX)","Al_2(MIN§——— Line 8: Signal Name

"DATA" 4 If a comment was entered for

+0.000000000E+000,+1.3625E+002,+1.3250E+002,-3.1875E-003,-3.5000E-003 || each data item, the comments are
+1.000000000E-004,+1.3250E+002,+1.2875E+002,-3.1875E-003,-3.4375E-003 || displayed.

+2.000000000E-004,+1.2875E+002,+1.2450E+002,-3.1250E-003,-3.4375E-003
+3.000000000E-004,+1.2450E+002,+1.1975E+002,-3.1250E-003,-3.4375E-003
+4.000000000E-004,+1.1975E+002,+1.1550E+002,-3.1250E-003,-3.4375E-003
+5.000000000E-004,+1.1550E+002,+1.1125E+002,-3.0625E-003,-3.3750E-003

+6.000000000E-004,+1.1125E+002,+1.0800E+002,-3.0625E-003,-3.3125E-003 . .
| I I I I Two data items (maximum value

I I I and minimum value) are recorded

] | | | for each channel.
Timebase Value Al_1 Maximum Value Al_2 Maximum Value

| _From Line 10: Measurement Data

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd

Al 1 Maximum Value Al 2 Maximum Value
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11.6.2 Reading Waveform Data on a PC

The following explains how to import data into Excel on Windows.

The capacity of Excel to import data from a text file is limited to 256 columns and 65,536 rows.
Text files containing data that exceeds these limits cannot be imported into Excel. To avoid exceedin

g these

limits when saving text data, select [Displayed Ch] as the channels to save, or specify the saving range as

that between A/B cursors.

Microsoft Excel

1 Start Excel and click [Open] from the [File] menu. Bile | Edit Wiew Insert Format  Tools
1 Mew.. Chrl+h 2 -
=l 4
. ~ Open... Ctrl+0
The [Open] dialog box appears. — = |
. . . J:;
2 Select the file to import and click [Open].
Lookin: (1 os1011 -l @3 @ K £ - Teos-
jame | ize | Type [ Modifiex |
UCMS_USUSIZ_NONAME.TXT 1l:kB ;e:tDu:ument SIZ;ZSUSB:USAM
My Recant 161432,050511,NONAME.T>(T 240KB  Text Document S/11/2005 4:14 PM

Documents

=

o
il
=
g

|

L&

(b8

(@

The Text Import Wizard appears.

1]

[r—

= Fie name: |
My hetwork
Places Files oF Eypet [Tt Files (= prry *.; %, 5w J

3 Select the text processing method.

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.

[Text I mport leal'd Step 1 of 3] 1F this is correct, chonse Mext, or choose the data bype that best describes your data.

21

1. Select [Characters such as commas or 1<

|—Or|g|na| A=t
’ e rile bype that best describes ywour data:
& Delimited - Characters such as commas or tabs separate each field,
1 — e i = i hE
tabs separate each f|e|d]_ duidth - Fields are aligned in columns with spaces between sar

Start import sk rowe: I =1 rueongin:

2. Click [Next]. Presvigw of file Ciitmplinabal05101 1090345 _050512_NONAME, TAT,

I'COMMENT" , "2260 MEM DATAL"
"DATE" ,"0&-12-Z00E"
'TIME","03:03:45.640"
"NUM_SIGS",3

' INTERVAL" ,Z.00000E-005

[E N

~|

|=|

|

2 e | ﬁkk Finish |

[Text Import Wizard Step 2 of 3] Text Import Wizard - Step 2 of 3
3. Select [Comma] and [Space] for the delimiters e b o revi T Yondan 52
and select [Treat consecutive delimiters as one]. elititers

. —~ Treat consecutive delimiters as one
i I™ Semjcolon @
3 f- Cther: Text qualitier: | ﬂ

4. Click [Finish].

21

aka presvi

COMMENT 860 MEM DATA ﬂ
ATE 5-12-2005

TIME 3:03:45.640

HUM_SIGS

INTERVAL [£.00000E-005 -
il al
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Creating a Graph from Waveform Data Imported into Excel

1.40E-04 -4.58E401 g Click the Chart |
M 4 » H[\090345_050512_NONAME / leal’d button

\

Chart Wizard - Step 1 of 4 - Chart Type 2=l

Shift + Click

Examp|e: B Microsoft Excel - 090345_050512_NONAME.TXT -1O] =] (@)
Creatlng a graph fOI‘ the Voltage Va|UeS Of @_1 File Edit Wiew Insert Format  Tools Data  Window  Help -8 X Qj.)
h IsAl 1and Al 2 e rw B UESEES oy A - S
channels an . - . . P~
- — DEHSISAIVHE L RR-F9- @
B3 - e 9:03:46 AM =
A [ B [ c [ D [ E [N
T . . . | 1 [COMMENT B850 MEM DATA
Click inside the cell containing the first data item 1 | 7 |DATE 5/12/2005 g({))
for the graph and press the Shift+Ctrl+End keys. S TIVE EZEad <
(All data up until the last data item is selected) | 5 |INTERVAL 2.00E-05 8
| B |HORZ_UMITS 5 =
| 7 |VERT_UNITS s W W —
| B |SIGNAL TIME Al A2 8
. 9 DATA

When you want to specify a range and then cre- 0| 0.00E+00lE 22501 1 44E02 =
ate a graph: 11| 2.00E-05 B T2e 10T 1 47E-02 >
L . ) ) 12 4 00E-05 -5.0RE+01 1 44E-02 «Q
Click inside the cell containing the first data item for 13 B.00E-05 -4.98E+01 | 1 45E-02 2 o
the graph and then click the cell containing the last % ?ggggi j?gg:g} 146E02 g),_’,
data item while pressing the Shift key. 16| 1.20E-04 -4.68E-+01 2o

17
<
@
5
Q
Q
=
«Q
T
D
[72]

Standard Types | Custom Types I

Chart bype: Chart sub-type:
MColumn E—
3 = Bar \/¥
Select the “Line” chart type. —> |
v ] Pie ————
| Y (Scatker) \/'\‘—'
‘Area
@Doughnut \/\' \/\'
@Radar
@ Surface
o Bubble
Fne. Displays trend over time or
ateqgaries,
Press and Hold to Yiew Sample |
Cancel | < Back ‘V MJ> s Einish |
Ny, 4
For details on how to configgre graph set- 4 ‘ Set the display method and
tings, refer to the Help function of Excel. other settings as required.
200.00 2.50E-02
When different sampling rates were used for 150,00 1 2.00E-02
measurement: o 7\ 1 150502
When a graph is to be created from data measured 1000 / \ / \ / | 1 1.00E-02
using the Timebase 2, set the [Timebase 2 Interpo- 50.00 ; 1 500£.03
lation] setting on the Save Settings screen to [On] PO \ . / a \ _ / _ \ | 0000
and then save the data. -50.1;.;0 00 1.0&502 %.OOE-OZ \3.00E-02/ 4.00E-02\ 5.00,E-_052_00E_03
\ / \ / \ / -1.00E-02
See 10000 -1.50E-02
"11.3.7 Automatically Saving Waveforms" (p. 282) 150,00 NJ ~J | ) o002
"11.3.8 Optionally Selecting Waveforms & Saving 20000 som0n
(SAVE Key)" (p. 285) ' '
In this example, Al-1 data is assigned to the left vertical axis,
Al-2 data is assigned to the right vertical axis, and time data is
assigned to the horizontal axis.
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11.7 Managing Files

NOTE

Press the FILE key to display the File screen. Data saved to storage media can

be managed on the File screen.

The file operations that are available differ depending on the cursor position in

the File screen (folder tree or file list) and the FUNCTION MODE display.

Screen & File Operation Display
See "2.6 File Screen” (p. 42), "Function Modes and Settings" (p. 43)

» Before performing an operation, insert the storage media (except for the
optional hard disk). When no storage media is inserted, “No media” appears in

the file list of the File screen.

« If the data on the storage media is to be modified, make sure write protection is

disabled before you insert the storage media.

Selecting Data on Storage Media
See "11.4.1 Selecting Files & Folders on Storage Media" (p. 292)

If you press the F key for the file operation you want to perform, the correspond-

ing dialog box appears.
Select an item in the dialog box and perform the operation.

List of File Operations

File Screen

File Operation

Description or Reference Section

(When the cursor is in
the file list)

[MEDIA LIST]
When storage me-
dia is displayed

Displays files on the selected storage media.

F1 List

See "11.4.1 Selecting Files & Folders on Storage Media" (p. 292)
F6 Format See "11.1.5 Initializing (Formatting) Storage Media" (p. 266)
F8 Exit Closes the File screen and returns to the screen displayed previously.

(When the cursor is in
the file list)

When a folder or
file is displayed

Page 1/3 (F8)

F1 Load See "11.4 Loading Data" (p. 291)
F2 Save Enables you to select the save type and save the data.
F7 Exit Closes the File screen and returns to the screen displayed previously.

Page 2/3 (F8)

F1 Copy See "11.7.1 Copying Files & Folders" (p. 305)

F2 Move See "11.7.2 Moving Files & Folders" (p. 306)

F3 Delete See "11.7.3 Deleting Files & Folders" (p. 307)

F4 Rename See "11.7.4 Renaming Files & Folders" (p. 307)

F5 Create Folder |See "11.7.5 Creating New Folders" (p. 308)

Page 3/3 (F8) (Operations for Selecting Multiple Files when Copying, Moving, & Deleting
Files)

F1 Select Selects or deselects a file.

F2 Select All Selects all files.

F3 Deselect All Deselects all files.

F4 Reverse

Reverses which files are selected and which files are deselected.
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List of File Operations

File Screen File Operation Description or Reference Section
EN Mode F1 Sort See "11.7.6 Sorting Files" (p. 309)
(Press the FUNC- F2 Filter See "11.7.7 Limiting Display of Files" (p. 310)

TION MODE key) F3 Display Items |See "11.7.8 Setting the ltems to Display" (p. 311)

F5 Create Share |Enables you to configure settings for using a shared folder on a PC connected
to the network.

See "11.1.4 Using a Network Shared Folder" (p. 264)
F8 Print List See "11.7.9 Printing the File List" (p. 312)

F6 Disconnect

11.7.1 Copying Files & Folders

Copy afile or folder to a specified folder.
Make sure write protection is disabled for the storage media.

Copying a File or Folder (MEM N REC JReciMEMN FFT JREALTIVE

To open the screen: Press the FILE key — File screen

See Screen Layout (p. 42)

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd

Operating Key Procedure
Time/div: [ 200us/div Trie: [1-1 01/27/06 09390323
4 Select the file or folder you want to copy (p. 292). o
‘l‘P((ARDl él \
2 Select the copy destination. = =E—- e
f@as REAL FOLDER
. Ca4 REAL_0001 FOLDER D2/n5/:n7 12:54:20
F8 - F1 Display [Page 2/3] and select [Copy]. S e S ey e
. 007 res o004 FOLDER  02/05/7 16:51.36
The [Select Folder] dialog box appears. B e A
310 REAL_0007 FOLDER  02/0S/'07 17:13:04
F1 Select [Edit]. *

The [Browse Folders] dialog box appears.

Select Folder,

Specify a copy destination folder,

CURSOR Select the copy destination. I

Fl SeleCt [OK] | Execute ‘ | Cancel ‘
3 Copy the file or folder. * F1key

F7 Select [Execute]. Erovwse Foders

The file or folder is copied to the specified folder.

[ pccarD #1 0%

=- 2 8861-50
PC CARD #1

To cancel copying
Select F8 [Cancell].

The <JD CURSOR keys can
be used to display and hide
subdirectories.
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| 11.7.2 Moving Files & Folders

Move a file or folder to a specified folder.
Make sure write protection is disabled for the storage media.

Moving a File or Folder (MEM ) REC JRecaMEM FET NREALTIME

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure
Time/div:  [200us/div Trie: [T 01/21/06 09360325
4 select the file or folder you want to move (p. 292). o
‘|‘P((ARD||§1 \ |
2 Select the move destination. =T Face
f@as REAL FOLDER
. 4 REAL_0001 FOLDER
F8 — F2 Display [Page 2/3] and select [Move]. Qgg res oo Foucen
The [Select Folder] dialog box appears. =B o mmpans
310 REAL_DODO7 FOLDER  02/0S/07 17:13:04
F1 Select [Edit]. *
The [Browse Folders] dialog box appears. e
Specify a movement place folder.
CURSOR Select the move destination. I
Fl Select [OK] | Execute ‘ | Cancel
+ F1 key
3 Move thefile or folder.
Browse Folders
F7 Select [Execute].

[P carD #1: 4

The file or folder is moved to the specified folder.

=2 8861-50
& JFC CORD #1

To cancel moving
Select F8 [Cancel].

The N J CURSOR keys can
be used to display and hide subdi-
rectories.
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| 11.7.3 Deleting Files & Folders

Delete a file or folder.
Make sure write protection is disabled for the storage media. Files and folders
cannot be deleted if write protection is enabled.

Deleting a File or Folder [MEM J REC JRECSMEN] REALTIME]

To open the screen: Press the FILE key — File screen

See Screen Layout (p. 42)

Operating Key Procedure
Time/div: [ 200us/div Trie:  [1-1 01/27/06 09390323
4 select thefile or folder you want to delete (p. 292). o
‘I‘P((ARDlél \ |
2 Delete the file or folder. o Fouce: 13
Cias REAL FOLDER 0
. 04 REALO0OL FOLDER 02
F8 - F3 Display [Page 2/3] and select [Delete]. for e oo of
. . . 0@z REAL_0004 FOLDER 0
A confirmation dialog box appears. Joe et o g
310 ReaL_0o07 FOLDER O
F1 Select [Execute]. *
The selected file or folder is deleted. T— ,
@ MEASURE TXT .
To cancel deleting Dalete this fila. ,
‘ Execute | ‘ Cancel | !

Select F2 [Cancel].

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd

| 11.7.4 Renaming Files & Folders

Rename a file or folder.
Make sure write protection is disabled for the storage media.

Renaming a File or Folder (MEM N REC JReciMEMN FFT JREALTIVE

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure
Time/div:  [200us/div Trie: [1-1 01/27/06 09390323
4 select the file or folder you want to rename (p. 292). o
mcmrié] v
2 Rename the file or folder. P2 o e
f@as REAL FOLDER  Of
A 004 Rea_gooy FOLDER 0]
F8 — F4 Display [Page 2/3] and select [Rename]. S e e
. 07 ReaL_oo4 FOLDER
The [Rename] dialog box appears. %§2 Fea00s Foibe  apefo7 tosss
310 REAL_DOO7 FOLDER  02/0S/07 17:13:04
Flto F8 Select [Edit] or [Direct] (when using the key- *
board) and enter a name.
See "Entering Text and Comments" (p. 66) [EasuRE T3
¥
F7 Select [Execute]. Sl - o
| Execute | ‘ Cancel

The file or folder is renamed.

To cancel renaming
Select F8 [Cancell].
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| 11.7.5 Creating New Folders

Create a folder.
Make sure write protection is disabled for the storage media.

Creating a Folder [ MEM W REC JRecamen REALTINE]

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure

Time/div: [200us/div Tre: [1-1 01/21/06 09350328

1 Move the cursor to the directory in which you want to | = =« =
create a folder (p. 292).

[erccmo i
No. T Name.

a FOLDER
Oz NoNeME FOLDER

2 Enter the name of the folder. E= raoen
f@s REAL_0002 FOLDER
F8 — F5 Display [Page 2/3] and select [Create Folder]. o
The [Create Folder] dialog box appears. T * :
F1lto F8 Select [Edit] or [Direct] (when using the key-
board) and enter a name. ity Feldar

Input new folder name.

See "Entering Text and Comments" (p. 66)

Executs | | Cancel

F7 Select [Execute].
A new folder is created.

To cancel creating
Select F8 [Cancell].
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| 11.7.6 Sorting Files

Sort files in the file list into a specified order.

Sorting Files [ MEM | REC_JReCSMEMN FFT _NREALTIVE]

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure

4 Display thefile list you want to view (p. 292).

2

Switch to FN mode.
FUNCTION MODE Display [FN] mode.

F1 Select [Sort].
The [Sort Settings] dialog box appears.
F2 Select [On].

Select the sort type.

CURSOR Move the cursor to the [Sort Type] item.
Flto F8 Select the sort type you want to use for sorting
(Switch Display: F8) files.

Time/div : | 200us/div Tre: |11 01/27/06 09350

Shot B div Tite

Charnel 1112

[®PCcarD #1:\
[ o f vame |
[N[STY a FOLDER L
Q2 NONAME FOLDER 1L
Cias REAL FOLDER 02/ erurIree
[=EY REAL_0001 FOLDER  02/0S/07 12:54:20
f@s REAL_0002 FOLDER
f@s REAL_0003 FOLDER
f@z REAL_0004 FOLDER
r@s REAL_000S FOLDER
Qs REAL_0006 FOLDER

REAL 0007 FoLoeR

02/05/07 12:55:04
02/05/07 12:55:40
02/05/07 16:51:36
02/05/07 16:51:56
02/05/07 16:52:12

02/05/07 17:13:04

Sort Settings

ort O ]
Sort Type Mame 41
Sart Order Descending =

Name Sorts files by file name Time/DIV*t Sorts files by timebase.
characters. — - . . .
Trig Time * Sorts files by trigger time.
Sorts files by type (file for- ] )
Type mat) of data (settings, Shot+L ISortsh files by recording
MEM waveforms, etc.) ength.
Dat Sorts files by time and Title Comment*: Sorts files by title com-
ate date of creation ment characters.
S Sorts files by size. Saved Channel*2 :;)Irts files by saved chan-
Attribute Sorts files by attribute. . .
. 2 Sorts files by triggered
) Trig CH*
Model*1 Sorts files by product num- channel.
ber. - - -
*1. Sorts waveform files and settings files.
Function*! Sorts files by function. *2. Sorts waveform files only.

4 Select the sort order.

CURSOR
Flto F8

Move the cursor to the [Sort Order] item.
Select the file sort order.

Ascending A — Z, New — Old, Small — Large

Descending Reverses the order.

5 Apply sorting.
CURSOR Move the cursor to the [OK] button.
F1 Select [Execute].
The files appear in the order of the specified type.

To cancel sorting
Select F8 [Cancel]

ST¥170416_0S0518
' Type | ate
050518_AUTO.MEM MEM 05f05{18 17:04:20

050518 _AUTO.MEM MEM 05/05/18 17:04:26
050518 _AUTO.MEM MEM 05/05/18 17:04:32
050518 _AUTO.MEM MEM 05/05/18 17:04:38
050518 _AUTO.MEM MEM 05/05/18 17:04:44
050518 _AUTO.MEM MEM 05/05/18 17:04:50

The “A“ mark is displayed for item selected
for the sort type.

If there is a combination of files and folders
in the file list, folders appear above files.

If you are using a mouse, you can click a
display item to sort the files in the order of
that item.

sa|l4 Buibeuey » ereq Buipeo/Bbuines 1T Jordeyd
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| 11.7.7 Limiting Display of Files

The hiding of unnecessary file types in the file list can be set.

Showing & Hiding Files [ mEm ) REC JrecanemN FFT HReALTiNE

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure
Time/div:  [200us/div Tie: [1-1 01/27/06 09300323
4 Display thefile list you want to view (p. 292). o
‘|‘P((ARD||§1 \
2 Switch to FN mode. BBl towe oo
Cias REAL FOLDER
[=EY REAL_0001 FOLDER
FUNCTION MODE  Display [FN] mode. R mim Do
f@s REAL_000S FOLDER  02/05/'07 16:51:56
F2 Select [Filter]. FEn i e ooy 11508
The [Customize Filter] dialog box appears. *
[v| REC
CURSOR Move the cursor to a file type. < e
. . V| SET
Flto F8 Select whether to show or hide the file type. W/ IhDEX
. . . =
"List of File Operations" (p. 304) ég\)f
[v| BMP
| PMG
V| PRG
F7 SeleCt [EXeCUte]. [v| Miscellaneous
Only file types with checkmarks (Q) added are
shown.
To cancel limiting The SELECT key can also be used to

Select F8 [Cancell. select whether to show or hide file types.
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| 11.7.8 Setting the Items to Display

You can add items to the file list to display details for those items. You can also

set the file list to show only the items you require. 9
)
. . o
Selecting Display Items [ mem [ REC Jlrecany) (ETID
To open the screen: Press the FILE key — File screen 2
See Screen Layout (p. 42) g(?
Operating Key Procedure g
) ) ) ) Time/div: [200us/div Tie: [1-1 01/27/06 09300323 le)
1 Display the file list you want to view (p. 292). o Fiﬂ‘iz =t =
. [ no. |3 name Type
2 Switch to FN mode. =T = =3
BE: o oo Foten >
FUNCTION MODE Display [FN] mode. o G ‘g
F3 Select [Display Items]. o B it P o
The [Customize Display Items] dialog box ap- * D
pears. Ro
QZ,)
s 5
3 Select the ItemS tO dISp|ay. ;the Ok )
CURSOR Move the cursor to an item you want to display. i a
¥ Function
Flto F8 Select whether to show or hide the item. %?hmfm T
| Shio -~
"List of File Operations” (p. 304) ¥ Trig CH o
¥ Trig Time
V| Title Cornment
[v| Saved Channel
F7 Select [Execute].
Only items with checkmarks (@) added are
shown.
The SELECT key can also be used to se-
To cancel selecting lect whether to show or hide items.
Select F8 [Cancel]. The {J CURSOR keys can be used to

scroll left and right in the file list. (Only
when the scroll bar is displayed.
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| 11.7.9 Printing the File List

The file list of the File screen can be printed. Details for all display items in the
file list are printed.

Only folder names are printed for folders. Information on the contents of folders
is not printed.

Before printing, make sure the recording paper is loaded correctly.

Printing the File List [ MEM ){ REC J(RECEMEN] REALTIME]

To open the screen: Press the FILE key — File screen
See Screen Layout (p. 42)

Operating Key Procedure

1 Display the file list you want to print (p. 292). ,‘pcml\
No.|(f Name Type | Date
[N[STY a FOLDER  12/15/06 10:17:58

Q2 NONAME FOLDER ~ 12/21f'05 13:41:36

H REAL FOLDER  02/0S/'07 10:26:52
Switch to FN mode. FoheR  eafoaroy sacam
REAL_0D002 FOLDER  02/05/'07 12:55:04

REAL_0003 FOLDER  02/05/07 125540
A REAL_0004 FOLDER  02/05/07 1651:36

FUNCT'ON MODE Dlsplay [FN] mode REAL_000S FOLDER  02/05/07 16:51:56
. REAL_0006 FOLDER  02/05/07 16:5212

REAL_0007 FOLDER  02/0S/'07 17:13:04
F8 Select [Print List].

094437_060127, NONAME MEM

1 H H H DQSSZS,D&D]ZLNONAME MEM
The file list is printed.

100435_DB0127_NONAME. MEM
101014_060127_NONAME MEM  EE—— =
101437_DB0127_NONAME. MEM 0U27/08 10:1502 105,14 KB

C[Mlz2  101858_060127_NONAME. 01/27/06 10:19:20 10514 KB o]
. . i MB Free / Total 60,91 MB (Use 92.47 %) [2113 Fu\dev(s) D149 File(s) 5.57 MB [0 Fiels)
To cancel printing —

Press the STOP key.

Example of File List Printout

AL CARD #1 ¢ $MeasDatal
/ Function Time/DIY shot o Triz CH Tr ie Time Title Comment
4 MEH N I¥ 26 01V (-1 312818746
i MEM /DY 5 DIV 11
EM MEM JIY 25 DIy 1-1
HEM MEM -
8“518 AUT0. MEM § 180 £ HEH i—%
092417 _A53513_AU70. REC 05765415 23.77 KB REC
§ 1+ 09251 _052518_AUTN. MEN MEM 05785718 163.7¢ KB 5861 HEM 1-1
9t VRAS.TXT TEXT 05/85/18 18 B
E HONAHME . PR3 PHEG 09/25/18 £5.63 KB
+ NONAME.SET SET 05/35/13 69:2 237,77 KB 8861 REC 10me DIV 25 DIy
Foleer + 0 File : 11 1.86 MB
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Print after making print settings in the Print Settings screen.

[ e | SR B i s o
B e
1 Open the Settings screen e E— =
. e Printer Dersity T QD
2 Menu selection P oo || Mo °
e FesdfterPrntng  [es ¥ D
— MENU—— Print Quality I — :
DISP [: :) SHEET/PAGE _— N
. . T output Destinglon e
SUB MENU » — 5 foor—— ¥ )
SET . [Feecac] et [ 5 fet [ g g
Orm @ Bottomfiomm =1
r [Color El =
ESC SELECT >
FILE
=]
About screen contents: 3 Page selection —
. . [The automatic print of the measured data.
"2.5.9 Print Settings Screen" (p. 41)
Selecting the print method [Printer] page Selecting the printing type [Printer] page

"12.2 Print Methods and Print Items" (p. 315) * Whole Waveform
* A-B Waveform
e Pre- and Post-Trigger Waveforms

Auto Print . o . Report
(Auto Print/Real-Time Printing) . Lists
¢ Auto Print waveforms (p. 317) « Calculation Results
¢ Auto Print numerical calculation results « Screen
(p. 317) « Event
Depending on the print method or function, some items
Manual Printing (PRINT key) cannot be printed. "Available Printing types" (p. 316)
* Quick Print (p. 321) You can also print waveforms or settings data accord-
« Selection Print (p. 319) ing to the type of screen (Screen Link).

— - - Selecting items to print [Print Items] page
Selecting items to print [Print Items] page
¢ Printout Type (recording format:Waveform,

Waveform printing Numeric) (p. 327)

e Grid Types (p. 329) * Print Area (p. 328)

¢ Channel Marker (p. 330) « Display value of horizontal axis (Time Value Display)
e List & Gauge (p. 330) (p- 328)

« Upper and Lower Limits (p. 331)
¢ Zero-Position Comments (p. 331)
« Counter Printing (p. 332) Making printer settings [Printer] page
* Time Axis Magnification and Compression (p. 333)
« Gauge (p. 336) (when using external printer)

- Row Print (p. 317), (p. 319) ggg:"fgzgy(épéi?)

« Print Quality (p. 325)

Internal Printer (Output Destination: [Printer])

Numerical Printing

e Thinned ical value data (p. 334 . R
inned numerical value data (p ) External Printer *(Output Destination: [USB])

» Paper Orientation (p. 325)

Comments and settings data « Margins (p. 326)
¢ Print comments (analog, logic) ¢ Printing Colors (p. 326)
« Print titles

¢ Settings data * " (p. 315)
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12.1 Printing Workflow

12.1 Printing Workflow

Load recording paper

v

Turn power on

v

Set measurement configuration

!

Select the printing method

(printing with the
* PRINT key)
Auto Print *1 Manual printing
(p. 317) (p. 319)
Quick Print Selection Print*2

! !

Select the output destination

Select the printing type
1

|
* Waveform data ||+ Waveform (Whole/ A-B/
« Numeric value Post-/Pre-Trigger Wave-
calculation forms)
results * Report
 Lists
¢ Calculation results
* Screen Image
» Screen Link
v v v

Set the printer (p. 323)

v v v

Select the items to print (p. 327)

I
Measurement
Press PRINT key
Select the printing type
v v
Print
Auto Print: Quick Print: Selection Print:

Printing starts auto-
matically after mea-
surement starts.

Printing starts when
the PRINT key is
pressed

Printing starts when
a printing type is se-
lected in the [Print]
dialog.

Verify that the recording paper is loaded correctly.
How to load recording paper:

See "3.3 Loading Recording Paper (With a Printer
Module Installed)" in the Quick Start Manual

In the various setting screens, set the measurement
conditions with the [Status], [Channel], and [Trigger]
menus.

Print Settings screen

([Printer] page of the [Print] menu)

See "Print Methods and Print Items" (p. 315)

The factory default settings are as follows.

Auto Print: [Off], Manual Print: [Selection Print]

*1.The Memory Function and FFT Function are printed after
measurement. The Recorder Function is printed at the same
time as measurement (Real-Time Print).

Auto Print is not available with the Real-Time Saving
function.

*2.When you press the PRINT key, set the printing type in the
[Print] dialog.

Select whether to print with the optional internal printer
or with an external (USB) printer. (However, Real-Time
Print is available only with the internal printer.)

Set the printing type.
The items which can be printed vary depending on the
function and whether Auto or Manual Print is selected.

See "Available Printing types" (p. 316)

Set the print density and quality (internal printer) or mar-
gins and print colors (external printer) as required.

Print Settings screen

([Print Items] page of the [Print] menu)

Set the recording format (Printout Type), grid, and other
items to print.

Select the printing type in the [Print] dialog.
The items print are the same as for Quick Print.

During Real-Time Printing, you can pause and restart

the printing (p. 318).

For printing examples:
See "12.7 Print Examples" (p. 339)
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12.2 Print Methods and Print Items

12.2 Print Methods and Print ltems

Print Methods

NOTE

There are two main print methods.

Auto Print (p. 317) Printing starts automatically when measurement starts.
Printing operation varies depending on the selected func-
tion. *
e Auto Print (Memory Function and FFT Function)
« Real-Time Print (Recorder Function)

Manual Print Press the PRINT key at any time to start printing.
(PRINT key output) There are two print methods.
(p. 319) « Selection Print (p. 319)(default setting)

Start printing after selecting items in the dialog which
appears when you press the PRINT key.

e Quick Print (p. 321)
Start printing pre-selected items as soon as you press
the PRINT key.

Press the FEED key on the front panel if you are using the internal printer and
want to feed the paper.

*. Differences in printing operation according to function:
Memory Function

The time when printing starts after data acquisition differs according to the time-
base setting.

Printing starts at the same time as waveform display if Roll Mode is enabled and
you are using the internal printer.

(Settings: Roll Mode(p. 102): [On] or [Auto], Output Destination: [Printer])

Recorder Function

Printing starts at the same time as waveform display (Real-Time Print).

However, in the following cases, printing lags data acquisition.

* When the timebase is set faster than 500 ms/div (or faster than 2 s/div with
numerical printing on the Model 8995-01 A6 Printer Unit)

« When the timebase is set faster than 2 s/div while using the Model 9684 DC
Power Unit

Printing is not available when [Cont] is selected for the recording length in the

above cases.

FFT Function

Printing is possible when FFT calculations are finished. However, when averag-
ing is enabled, printing is possible only after the specified count to be averaged
has been measured.

External printers

Please make sure that you read the "Appendix 2.6 Compatible External Printers"
(p. A42).

Bunuld zt Je1deyd
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12.2 Print Methods and Print ltems

Available Printing types

The following printing types are available.
Use the Print Settings screen ([Printer] page of the [Print] menu) to select the content to print.

. Manual . Functions
Type Content Auto Print S Print
(Print Example) (p- 317) (p. 319) Examples [(mEm] RecameN] [ FET | [REALTINE
1 1 1 *
Whole Wave * Print the entire range of data ac- o3 o (p. 339) o o o o o

(Whole Waveform) duired by the instrument.

From the data acquired by the in-
strument, print the data between A2 (@) (p. 344) O (@) (@) — (@)
the A and B cursors.

A-B Wave+!
A-B Waveform

Trig Wave*!

(Pre- and Post- Print 10 divisions of the data be- _ _ _
Trigger Wave- fore and after a trigger event. O (p.345) | O (@) o)

forms)

Report Prints the waveform data of the

displayed area on the waveform
screen, upper and lower limits
and analog channel settings.

- O (p. 345) O o o o o

List Prln.t a list of settings made in the _ o (0. 346) o o o o o
settings screens.

Print numerical calculation re-

sults.

Calculation settings are neces-

sary. (@] (@) (p. 347) O — — - -

See Analysis and
Communication
Supplement

Calc Results
Calculation results

Screen Image Eé'rgtenthe currently - displayed | _ o |pan| o | ol o o o

Print the appropriate type of data
for the display screen. (Print a
waveform when a waveform is
displayed, and print a list when
something other than a waveform
is displayed.)

(Screen Link)

Event The contents of aI.I currently set _ o @348 | O o o . o
event marks are printed.

*1. Waveforms or numerical values can be printed (Default setting: Waveform).
See "Recording Type Settings" (p. 327), Numerical Data Printing Examples (p. 343)
Waveforms can be printed with the addition of settings data, comments, gauges, and so on.
See"12.6.5 Printing Comments and Setting Data" (p. 337)

*2. With the Memory Function, printing is possible only when Roll Mode is disabled [Off]. First acquire the
data, then specify a range with the A and B cursors and set the print area to [A-B].

See"Print Area Settings" (p. 328)

*3: Cannot be executed with the Real-Time Saving function enabled.
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12.3 Making Auto Print Settings

I 12.3 Making Auto Print Settings

Make these settings before measurement. Check to be sure that recording paper
is loaded correctly. Measurement data is printed automatically when you press

the START key to start measurement.

Auto Print Settings [ MEM l[ REC J[ReCaMEM]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

1

4

\

Operating Key Procedure
Enable Auto Print.

SHEET/PAGE Select the [Printer] page.

(mem ][ FFT ]
CURSOR Move the cursor to the [Auto Print] item.
F2 Select [On] (Default setting: Off).

When you also want to print numeric calculation

results:([(MEM] only)

CURSOR Move the cursor to the [Calculation Results] item.
F2 Select [On] (Default setting: Off).

CURSOR Move the cursor to the [Real Time Print] item.
F2 Select [On] (Default setting: Off).

Set the output destination (waveform, numeric calcula-
tion results).

(mem ][ FFT ]
CURSOR Move the cursor to the [Output Destination] item.
Flto F8 Select either choice.

Output to the internal printer (when an in-

Printer . L
ternal printer is installed).

UsB Output to the external printer.

Make print settings as required for the printer (p. 323).

Make printout content settings as required (p. 327).

(The default setting is a Whole Waveform printout.)

Check the measurement conditions and start the measurement
(START key).

r[Auto Print Settings]

Auto Print 1 IOn -
Cutput Destinationz IPrinter ]

Calculation Results 1 Ioff -

.(When the Memory Function is enabled)

Even if Numeric Calculation Results is set

to [On], the results are not printed auto-

matically unless calculation settings have

been made.

See Analysis and Communication
Supplement

During Auto Printing of waveforms and nu-

meric calculation results (both are set to

[On]), numeric calculation results are print-

ed after waveforms.

(’3 Print Items ]
r[Auta Print Settings] 1

[ RealTimePrint 500ms,’div-|oﬁ ] ]

I
(When the Recorder Function is enabled)

External printers known to operate cor-
rectly:
" (p. 315)

To stop printing before it has finished
Press the STOP key. Measurement also
stops.

Printing can be paused and restarted dur-
ing Real-Time Printing (Recorder Func-
tion).(p. 318)

Bunuld zt Je1deyd
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12.3 Making Auto Print Settings

©»

©»

To print at the same time as waveform display (internal printer only)

When the Memory Function is enabled, Roll Mode (p. 102) allows you to print at
the same time that waveforms are displayed.

When the Recorder Function is enabled, printing is always done at the same
time as waveform display (Real-Time Print).

To pause and restart printing (during Real-Time Printing)
(Recorder Function and REC&MEM Function)

Move the cursor to the [Print] setting item, and press the F1 [Pause Print] key or
the F2 [Restart Print] key.

REC || Time |[1Oms/dive = 100ns/S Lo Lors/div [ conie -]
& ][ shot_|[75 <] 250ms. Print [Fodiv =D ) [Sinele <, B - 7w
[sheetl ] 07/08/2008
int [Odiv )
Prirt &
11
S0.0ms 100.0ms 150.0ms 200.0ms
=TI (P +07/05/ 0 s55hsT | [ Gl

When printing resumes, a divider line is printed before the waveform.

To print data prior to the current point:

Use the [Print] setting item to specify how many divisions prior the current point
to record. When you restart printing, the printout will begin with the specified
number of recorded divisions.
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12.4 Making Manual Print (PRINT Key Output) Settings

12.4 Making Manual Print (PRINT Key Output)

Manual Print [Selection Print] [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen

Settings

See Screen Layout (p. 41)

1

Operating Key Procedure

Set the output destination.

SHEET/PAGE Select the [Printer] page.
CURSOR Move the cursor to the [Output Destination] item.
F1to F8 Select either choice.

Output to the internal printer (when an in-

Printer ) L .
ternal printer is installed) (default setting).

USB Output to the external printer.

Set the print method to Selection Print.

CURSOR Move the cursor to the [PRINT Key Action] item.
F2 Select [Selection Print]. (default setting)

When printing the screen

Specify whether or not to print the GUI area

CURSOR Move the cursor to the [Print GUI Area] item.
F1to F8 Select either choice.

Without | Do not print the GUI area.

With Print the GUI area (default setting).

4 To print waveforms

Set the row printing type.

CURSOR
F1to F8

Move the cursor to the [Row Print] item.
Select either choice.

Stepped printing is disabled. The print direc-
Off tion is the horizontal axis of the waveform
(default setting).

Prints 25 divisions of the horizontal axis at a

1/2, 1/3, time, with the vertical axis ¥2 to 1/16th of the
1/4, 1/6, standard height of a printed waveform (one
1/8, 1/16 graph). The print direction is the vertical axis

of the waveform.

~[M. 1 Print]

Cutput Destination 1 IPrinter -

Bunuld zt Je1deyd

PRINT Key Action 2 [selection Print =
Print GUI Area(Scre@ IF
Raw Print (Waveforgd] Iof-f—v

adSze Report) Bfor o

External printers known to operate cor-
rectly:
" (p. 315)

Selection Print:
A printing type in which you select what to
print after pressing the PRINT key.

Printing Direction
e

[Off]
(when waveform is in one graph)
When using split-screen display, the wave-
forms in all screen divisions are printed.

5 Toprintareport

Set the print size

CURSOR Move the cursor to the [A4 Size] item.

Flto F8 Select either choice.
Off Print without condensing (default setting).
on Print waveforms or text condensed hori-

zontally to fit on A4-size paper.

_—> _—>
1
25div
[1/2] [1/4]

See "Print Example 4: Row Printing (1/4
steps)" (p. 342)
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12.4 Making Manual Print (PRINT Key Output) Settings

OO NO®

Operating Key Procedure

Make print settings as required for the printer (p. 323) .

Make printout content settings as required (p. 327).

Press the PRINT key.

Select the printing type in the [Print] dialog.

Flto F8 Select the item to print.

Before pressing the PRINT key

If you want to print the display screen
Display the screen that you want to print.

If you want to print an A-B waveform
Set the A-B range on the waveform
screen. (p. 322)

Whole Wave, A-B Wave*, Trig Wave*!, Report,
List, Calc Results*2, Screen Image, Event*!

*1. For all except the FFT function
*2. Memory Function only

To cancel printing
Select [Cancell.

For more information about printing types
(p. 316)
For print examples (p. 339)

To stop printing before it finishes
Press the STOP key.

Print ] 070372007

| F 5
® lm| | =
|| &

[Print] dialog
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12.4 Making Manual Print (PRINT Key Output) Settings

Manual Print [Quick Print] [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
4 Settheoutput destination. “[Manual Print]
SHEET/PAGE Select the [Printer] page. Cutput Destination 4] [usg - o
CURSOR Move the cursor to the [Output Destination] item. || PRINT Kev actien 2 [cuick Print b >
. . Printing T |—, o]
F1to F8 Select either choice. ina tee - @ l(screen Link) =
=
Printer Output t(.) the .|nt.ernal printer (when a.n in- Row Print (Waveform) Ioff—v ,IC
ternal printer is installed)(default setting) )
A4 Sz (Report) By Iof.f—. o
USB Output to the external printer. =,
=]
- - . External printers known to operate cor- =
2 Set the print method to Quick Print. rectly: a
. . " (p. 315
CURSOR Move the cursor to the [PRINT Key Action] item. P )
F1 Select [Quick Print]. Quick Print:
3 Set the printing type. A printing type in which you select what to
print before pressing the PRINT key.
CURSOR Move the cursor to the [Printing Type] item.
Flto F8 Select either choice.

(Screen Link), Whole Wave, A-B Wave*!, Trig
Wave*! Report, List, Calc Results*2, Screen Im-

If you want to print an A-B waveform with
age, Event*® Y P

[Screen Link] selected, set the printing
Screen Link (default setting) range on the [Print Items] page to [A-B].
*1. Memory Function, Recorder Function, and Real- (p. 328)

Time Saving Function only
*2. Memory Function only

For more information about printing types (p. 316) [Manual Print]
4 When printing the screen Output bestnation [FiAter ] -
(Printing Type: [Screen Image]) IR (43 (YEHE [Quick Print -
Printing Type |Screen Image -
Specify whether or not to print the GUI area [ Print GUL rea(Gcregl) [wieh ¥ ]
CURSOR Move the cursor to the [Print GUI Area] item. ’
F1to F8 Select either choice. '

Without | Do not print the GUI area.

With Print the GUI area (default setting).
Output Destination IF‘rinter—'
B To print waveforms pR;N_th@"TAC“D” [quckpint
. . . FIFTIF =} =
(Printing Type: [(Screen Link)]/[Whole Wave]/[A-B Wave]) e [whole wave
Set the row printing type. [ Row Print (Wavefoll) |1—;2]
CURSOR Move the cursor to the [Row Print] item. '
Flto F8 Select either choice.

Prints 25 divisions of the horizontal axis at a
1/2, 1/3, time, with the vertical axis ¥ to 1/16th of the Off
1/4, 1/6, standard height of a printed waveform (one
1/8, 1/16 graph). The print direction is the vertical axis

of the waveform.

Stepped printing is disabled. The print direc-
Off tion is the horizontal axis of the waveform
(default setting).
1/4
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12.4 Making Manual Print (PRINT Key Output) Settings

© 0 N

Operating Key Procedure
To prl nt a report Output Destination IPrinter -
(Printing Type: [Report]) IFRIIRT (X AEHE [Quick Print -

Printing Type IReport -

Set the print size

CURSOR Move the cursor to the [A4 Size] item.
Flto F8 Select either choice. [ 44 522 (Report) 6 [T - ]
|
Off Print without condensing.(default setting)
on Print waveforms or text condensed hori-
zontally to fit on A4d-size paper.
Make print settings as required for the printer (p. 323). Before pressing the PRINT key
Make printout content settings as required (p. 327). M 00 TS HE) [ T CHEfplEny SEeEn

Display the screen that you want to print.

Press the PRINT key' If you want to print an A-B waveform

The specified content is printed. Set the A-B range on the waveform
For print examples (p. 339) screen. (p. 322)

To stop printing before it has finished
Press the STOP key.

NOTE When [A-B Wave] is selected as the printing type

Set the start point and end point on the waveform screen with the A and B cur-
sors.

See "8.7 Specifying a Waveform Range" (p. 200)

A Whole Waveform is printed when no range has been set with the A and B cur-
sors, and when the A and B cursors are not displayed on the waveform screen.
Specified ranges of X-Y waveforms cannot be printed, even if you specify a
range with the A and B cursors.
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12.5 Making Printer Settings

12.5 Making Printer Settings

Make settings on the [Printer] page of the Print Settings screen

1. Press the SUB MENU key and select the [Print] menu.

2. Press the SHEET/PAGE key and select the [Printer] page.

See About the printer settings screen:"2.5.9 Print Settings Screen" (p. 41)

O
[Printer] page of the printer settings screen 2
Set these items when you are using the internal printer (option). 5
~[Printer] ||\T)
I I Pri . . .
ntermalrinter The print density can be set in 5 steps (p. 323). -:U
Printer Density INormaI JE8 I =]
~—+
WiznEiEm ey Settings... i—The darkness of waveform colors can be set to any value (p. 324). é
Feed after Printing— [yes -————Specify whether or not to feed the paper after printing (p. 324).
Print: Quiality Mormal |

I—The print quality can be set in 3 steps (p. 325).

External Printer

Crientation IPortrait ~————Set the paper orientation (p. 326).
Margins ICustom - ‘

teft [iormm § Rant fomm F ‘ | Set the margins (p. 326).

Too fiormm 5 Battom[iomm 5

[cator '|—Color or grayscale can be selected (p. 326).

Printing Colors

(This example screen shows the default settings.)

Set these items when you are using an external printer (p. 325).

| 12.5.1 Internal Printer Settings

Printer density settings [ MEM ){ REC JRECSMEN] (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure

1 SHEET/PAGE Select the [Printer] page. [Printer] ‘
Internal Printer
2 CURSOR Move the cursor to the [Printer Density] item. [printer Fem— T S ]
Flto F8 Select the printing density. L BEREL Settings...
Feed After Printing Yes 3
Light, Slightly Light, Normal (default setting), ) i
Slightly Dark, Dark PNt Qualty [Horma ke
NOTE When using the Model 9684 DC Power Unit

Some content may print a little lighter.
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12.5 Making Printer Settings

Waveform Printing Density Settings [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 ] ~[Printer]
SHEET/PAGE Select the [Printer] page. NP
H H i mrrm Al -
2 CURSOR Move the cursor to the [Waveform Density] item. —_— fcro
2 [Wavefﬂrm Density Settings. . ]
F1 Select [Set].
o . . d After Printi 3
The [Waveform Printing Density] dialog box ap- Feed AfterPrnting— ves
Print Quality INDrma| ]
pears.
3 CURSOR Move the cursor to the color whose density you
Waveform Printing Densit:
Want to Change 3 ( |Nnrma| - EEE |Darl< | \
Flto F8 Select the print density. HEW  [eigry o v NN [oge
EE. IDark . INnrma\
Light, Normal, Slightly Dark, Dark [Gigne - EE [Signty Dark -
jc.05 ] |Nnrmal EEEN |Darl<
[Siartly Dark -] N [Lignt
. IDark c.os ] INnrma\
4 CURSOR Move the cursor to the [Close] button. - W [ oot -
|Nnrmal |Dark
F1 Select [Cloge]. [Stgrthy Dark = [Cighe
Close the dialog. [oare Fiorma
Iught ISIight\y Dark =
|Nnrmal |Dark
[Stgrthy Dark = [Cighe
. . . . IDark INnrma\
[Waveform Printing Density] dialog —| e [ty car
. |Nnrma\ |Dark
[siiahtty Darc </ ©.36 [Light )
NOTE When the Recorder Function is enabled and Real-Time Print is [On]

If the timebase is in a range faster than 1s/div, the printing may be light even if
the printing density is set to [Dark].

Paper Feed After Printing Settings [MEM J REC NRECSMEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE  Select the [Printer] page. jLPrintert
Internal Printer
2 CURSOR Move the cursor to the [Feed After Printing] item. Frinter Density [Formal 7
F1lto F8 Select whether or not to feed the paper. e Setings.

[ Feed After Printing Yas ,]
Yes (d efault Setting), No FINT LNy |N0rmal =
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Print Quality Settings [ MEM J{ REC_NRECMEN] (REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

When Model 8995-01 A6 Printer Unit is installed
Normal (default setting), Rough (fast)

Operating Key Procedure

1 SHEET/PAGE Select the [Printer] page. [LPrinter]
Internal Printer 9
2 CURSOR Move the cursor to the [Print Quality] item. Printer Dersity [Ficrmal - %
. ) Waveform Density 8
Flto F8 Select the print quality. =
. L Feed aAfter Printing ves 3 [EEN
When Model 8995 A4 Printer Unit is installed [ SR W] N
Fine (slow), Normal (default setting), Rough (fast) ;U
=
=
S
«Q

| 12.5.2 External Printer Settings

Paper Orientation Settings [MEM J REC JRECSMEN] (REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. Externdl Printer
[ Orientation lw—,]
2 CURSOR Move the cursor to the [Orientation] item. T o -
. . . ft =) ighr =
Flto F8 Select the orientation of the paper set in the ex- et fiomm G- Rt Jiomm 5
ternal printer Ter fwmm [ Bettemfomm
Printing Cal l—,
Portrait (default setting), Landscape e Color
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Margin Settings [ MEM | REC_JReCSMEMN FFT NREALTIVE]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. Extarrial Printer
Mwvicnt atinn - . =
2 CURSOR Move the cursor to the [Margins] item. Margins W
Flto F8 Set the margins I e
Top [womm g Bottomfigmm  F
Specify the top, bottom, left and
. . Printing Colars ICI%
. right marglns_. BT
(Default setting: Top, bottom, left
and right 10 mm)
When printing a waveform, auto-
matically adjust so that 1 division
.. equals 1cm.
Auto (lem/div) When printing information other
than a waveform, print with the
same type of margins.
3 CURSOR Move the cursor to the [Left], [Right], [Top], and
[Bottom] items. (When [Custom] is selected)
Flto F8 Set the margins.
See "Entering Numbers" (p. 65)
NOTE » Depending on the printer type, there may be slight differences in the size of

the actually printed margins.

» Depending on the printed content, margins may be larger than the specified
values.

* When printing a report, if the A4-Size (Report) setting is enabled, it has prior-
ity. In that case, printing may not occur with the specified margins.

Printing Color Settings (MEM W[ REC JRecaMEM] (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. External Printer
Orientation [Portst o
2 CURSOR Move the cursor to the [Printing Colors] item. Margins T
Flto F8 Select either choice. Left Juomm 5 ROMt Jwwm 3§
Too [iomm g Bottomfiomm
Color Output in color (default setting). [ Printing Colors IF]
Grayscale Output in grayscale.
NOTE Straight lines may be indistinct for some waveform display colors. To make

straight lines easier to recognize, you should select colors close to primary col-
ors.

See "7.1.1 Setting Whether a Waveform is Displayed or Hidden, and its Color" (p. 171)
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I 12.6 Setting the Print Content

| 12.6.1 Common Settings

Make settings on the [Print Items] page of the Print Settings screen
1. Press the SUB MENU key and select the [Print] menu.
2. Press the SHEET/PAGE key and select the [Print Items] page.

[Common Settings] fields

| -[Common Settings]—

Bunuld zt Je1deyd

|_,— Select the recording type (p. 327).

Printuu 1 ype Screen Link b |
Area [whole 'l— Select the print area (p. 328).

Time Walue Display ITime—' |
_‘_ Select the type of value to print on the horizontal axis (p. 328).

Recording Type Settings [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure

EREE it e

[Common Settines]

-

SHEET/PAGE Select the [Print Items] page.

2 CURSOR Move the cursor to the [Printout Type] item. [ Printout Tyne Ccreen Link ]
Flto F8 Select the print content. o . e =
Time Value Display I'I'imeiv
Print measurement data and waveform

Waveform )
calculation results as a waveform.

Numeric Print measurement data and waveform  When [Waveform] is selected
calculation results as numeric values. Make print settings as required by using
Print the appropriate type of data for the S VEEID PUTE TSRS (2 S23)).

Screen display screen (default setting). (De- Wh N L lected

Link pends on the display type settings made U IEERIEe S

Make print settings as required by using
the numeric value specific print items to
make numeric data thinning settings.

(p. 334)

in the Sheet Settings screen.)(p. 177)
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Print Area Settings [ MEM l[ REC NREC&MEN] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

(These settings are valid when the Memory Function and Auto Print are enabled, the action of the PRINT key is [Quick
Print], and the printing type is [Screen Link].)

Operating Key Procedure
1 SHEET/PAGE  Select the [Print ltems] page. ‘ PRl Frint Items |
IG Settines]
2 CURSOR Move the cursor to the [Area] item. [ privtout Type e
Flto F8 Select the print area. [ A | ]
| RS BEESEEERY | 1ime -
Whole Print all pf the recorded data (de- ’
fault setting).
Print the data between the A and
A-B
B cursors.
NOTE Printing specified ranges (when [A-B] is selected)

» Real-time auto printing of specified ranges is not possible when the Recorder
Function is enabled. When the Memory Function is enabled, specified ranges
can be printed automatically by setting Auto Print to [On] and Roll Mode to

[Off].

» The waveform range specified with the A and B cursors (Vertical or Trace cur-
sors) is printed. Printing is possible even if one of the A and B cursors is out-
side the screen.

 If only one cursor is used, the range from the cursor to the end of the wave-
form is printed.

» Printed of specified ranges is also possible when the printer recording format
([Printout Type]) is [Numeric].

Setting the Horizontal Axis Display Value [MEM N REC NRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. | $rine OOENES
G Settines]
2 CURSOR Move the cursor to the [Time Value Display] item. ‘ Printout Type e ITE
. A | 3
F1to F8 Select the type of display. | === _ ol
[ Time WalLe Display IF]
Time* Print the time from trigger event (unit is ‘
fixed). (default setting) |
Mod 60* Print the time from trigger event (unitis  * Printing for external sampling is done
modulo 60). according to the [Samples] setting.
Print the number of divisions from trig-
Scale
ger event.
Print the date and time when waveform
Date* .
was acquired.
Print the number of samples from trig-
Samples
ger event.
-2.000000 s 1m40 s 5 '04-10-30 10:20:30 500
Time Mod 60 Scale Date Samples
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12.6.2 Printing Waveforms

Make the following settings as required.

Make settings on the [Print Items] page of the Print Settings screen
1. Press the SUB MENU key and select the [Print] menu.
2. Press the SHEET/PAGE key and select the [Print Items] page.

[Waveform Print Items] field
Selects the type of grid to print on the recording paper (p. 329).

——Allows you to print the channel number or comments on the waveform

Bunuld zt Je1deyd

| -[Wavef Print I )
(Javetorm Frint ftems ‘ (Channel Marker) (p. 330).
ST [ivormal b ‘ Specifies where to print the channel market on the waveform.
Channel Markers ICh Mo, -
Marker Position [irside 3 ‘ Allows you to print a list of setting or gauge with the waveform (p. 330).
List & Gauge Off - _l_
Uppeiiloner UnlE | o - !—Allows you to print the upper and lower limits of each channel. (The values
Zero-Position Comment ot - |—|_are scaled when the scaling function is active.) (p. 331)
Counter Printing off ~——1 L— Allows you to print channel comments in the zero position for each channel
(analog channels only) (p. 331).
— Allows you to print a waveform acquisition count and a date or counter
Mag/Comp [sereen Link 3 —I_name. (This is convenient for distinguishing similar waveforms.) (p. 332)
Allows you to expand or compress the time axis of the printed waveform.
(This possible regardless of magnification and compression on the wave-

form screen.) (p. 333)
(This example screen shows the default
values for all settings.)

NOTE For the row printing, waveforms are printed separately from other information
(settings and comments, gauges, upper and lower thresholds, zero position
comments and etc.).

Row printing:
See "12.3 Making Auto Print Settings” (p. 317),

"12.4 Making Manual Print (PRINT Key Output) Settings" (p. 319),
"Print Example 4: Row Printing (1/4 steps)" (p. 342)

Setting the Grid Type [mMEM ) REC JRecamen REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. pltaxeformiBongitems|
[ Grid Type INormaI ] ]
2 CURSOR Move the cursor to the [Grid Type] item. I o -
F1to F8 Select the grid type. Marker Position IInside -
Off, Normal (default setting), Fine, Normal (Dark), N . off -
Fine (Dark), Time Axis, or T-Axis (Dark) UpperfLower Limits — [of 3
. . . — . Zero-Position Comment Ioff -
(For the time axis, only the time axis is printed.)

Counter Printing Off K]

NOTE Grids displayed on the screen are not reflected in the printout.
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Channel Marker (Channel Number or Comments) Settings qEry €338 @ REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. | Wavetorm print Ttoms1
Grid Type | |
2 Select the type of channel marker.
Channel Markers ICh Mo, -
CURSOR Move the cursor to the [Channel Markers] item. [ Marker Position [irsicie ]
F1lto F8 Select the type of channel marker. L5 @ EEUER Off 3
UpperfLower Limits Off K]
Do not print the channel number or -
Off . Zero-Position Comment [ z]
comments on the recording paper.
Counter Printing Off K]
Print the channel number on the re-
Ch No. ; .
cording paper (default setting).
Print the comments entered in the
Channel Settings screen over the
Comments .
waveform on the recording paper.
Comment Setting:(p. 119)
3 Specify the channel marker position.
CURSOR Move the cursor to the [Marker Position] item.
Inside
F1to F8 Select either choice.

Print near the waveform at intervals of

N
Inside about one channel per division(default CH1>
setting). N’
Outside Print after the waveform.
Outside
List and Gauge Settings [ mem ) REC Jlaecamen) ReALTIVE]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE  Select the [Print Items] page. | Woveform Print Ttoms]
Grid Type INormaI -
2 CURSOR Move the cursor to the [List & Gauge] item. el M IChNo.—v
F1to F8 Select the type of print items. Marker Position [tnsice 3
- - - [ List & Gauge Off b ]
off Do not print a list of settings or
gauge (default setting). o o -
Zero-Position Cormrment Ioff -
List Print a list of settings. The list is Counter Printing — -
printed after the waveform.
Print a gauge. The gauge is printed ]
Gauge before the waveform. List

List & Gauge Print a list and gauge.

Gauge —
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Upper and Lower Limit Setting [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
| il 1
41 SHEET/PAGE  select the [Print Items] page. [Waveform Print Items]
Grid Type INormaI -
2 CURSOR Move the cursor to the [Upper/Lower Limits] item. Channel Markers E 9
. . iti - Q
F1to F8 Select either choice. Marker Position [insice 3 °
lict B [Ranne InFF = Q
Do not print upper and lower limits [ - ] =
ff Upper/Lower Limits ]
© (default setting). off N
LBrO-FOSITION L_omment Ioff -] _U
On Print upper and lower limits. Ve R o = =
=
S
«

Upper and Lower Limits /\/\/\/\/

Zero Position Comment Setting [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
41 SHEET/PAGE  Select the [Print Items] page. e Rl e
Giid Type INormaI -
2 CURSOR Move the cursor to the [Zero-Position Comment] channal Markers T
item. Marker Position IInside -
F1to F8 Select whether or not to print comment. ey o =
- " Upper/Lower Limits e 2
Do not print zero position comment
Off (default setting). [ Zero-Position Comment o ] J
on Print zero position comment. T Jor k

The zero position comment is not printed if no

comment has been set for a channel.
=\ /\/\/\/
Comment—"1
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Counter Print Settings [MEM N REC JRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
41 SHEET/PAGE  select the [Print Items] page. | Woveform Prit Itoms]
Giid Type INormaI -
2 Select the type of counter to print. Channel Markers [ch o, -
e i Marker Position IInside -
CURSOR Move the cursor to the [Counter Printing] item.
) List & Gauge Off b
F1to F8 Select the type of counter to print. Unper/Lower Limits = -
Off Do not print a counter (default setting). Zero-Position Cormmment [mee 4
Print the date of printing and a wave- Counter Printing off -
Date form acquisition count.
(Example: 04-8-1-0001)
Print a counter name and a waveform
Name acquisition count.
(Example: A-0001)
3 When [Date] is selected
04-8-1-0001
If you want to begin from an arbitrary count
CURSOR Move the cursor to the [Count] item.
F1to F8 Set an arbitrary count. The count is automatically
cleared to zero when the instrument is powered
on. The count is incremented by 1 each time a
waveform is acquired. (Maximum count 999)
When [Name] is selected A-000L

Enter a counter name.

CURSOR Move the cursor to the [Counter Name] item.

F1to F8 Enter a counter name (up to 10 characters)
See "Entering Text and Comments" (p. 66)

CURSOR Move the cursor to the [Count] item.

F1to F8 Set an arbitrary count. The count is automatically
cleared to zero when the instrument is powered
on. The count is incremented by 1 each time a
waveform is acquired. (Maximum count 999)
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Time Axis Magnification and Compression Settings [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. e 2 EEVER off b
UpperfLower Limits Off ] o
2 CURSOR Move the cursor to the [MaQ/Comp] item. Zero-Position Comment Ioff E] >
. QO
F1to F8 Select the display type. S G L off 3 -c%
No Screen Print using the magnification or com- :
Link pression ratio set here. N
Print using the magnification or com- [Mag’rcomp [screen Lk '] -:U
Screen Link  pression ratio set for the waveform | =1
screen (default setting). =1
«Q
3 When [No Screen Link] is selected
Set the magnification or compression ratio. Regardless of the magnification or com-

pression ratio set for the waveform
screen, the magnification or compression
ratio set here is printed.

CURSOR Move the cursor to the magnification or compres-
sion ratio field.

F1to F8 Set the magnification or compression ratio for the
timebase.

(Memory Function or Memory waveform data from With the REC&MEM function, settings for
the REC&MEM function is enabled)

the Recorder and Memory waveforms can
x 10 to x 1/50000

be made independently.

(Recorder Function or Recorder waveform data
from the REC&MEM function is enabled)
x 1 to x 1/20000

NOTE e The Recorder Function display magnification ratios x 4 and x 2 are valid only
for screen display. When printing waveforms, the magnification ratio x 1 gives
1 pixel per data point, which is the same resolution as the screen when
viewed at x 4.

« During external sampling, depending on the timebase magnification ratio, the
number of data points per division may be a number with a decimal fraction.
When the waveform is printed, the decimal fraction is discarded, so that the
number of data points per division is an integral number.
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12.6.3 Printing Numerical Value Displays

Make the following settings as required.

Make settings on the [Print Items] page of the Print Settings screen

1. Press the SUB MENU key and select the [Print] menu.
2. Press the SHEET/PAGE key and select the [Print Items] page.

[Numerical Value Print Iltems] field

—[Mumerical Value Print Items]—

Thinning |sereen Link |

(This example screen shows the
default values for all settings.)

Numeric values can be thinned before printing. Select whether or not to
link the printing to the display of numeric values on the waveform screen.
Thinning is convenient when there are a large number of data points with

little variation in value.

To print numeric value data, set the Printout Type to [Numeric] or set
the Printout Type to [Screen Link] and Display Type of the Sheet set-
ting screen to [Numeric].

See "Recording Type Settings" (p. 327)

Numeric Value Data Thinning Settings (MEM ) REC JRecaMEM FET NREALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen

See Screen Layout (p. 41)

Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.

r[NumericaI Value Print Items]
2 CURSOR Move the cursor to the [Thinning] item. [ Thinning W}

F1to F8 Select whether to link numeric value data with the !

waveform screen.

No Screen Thinned data is printed.
Link With the REC&MEM function, settings for
Printed data is linked with the numeri- tbhe Re;:or_d((ajr andg/len:ory pRsienble
Screen Link cal value display thinning setting on & M Me ey,
the Waveform screen(p. 221)
(default setting).
3 When [NO Screen Link] is selected When printing numeric values at the
same time as waveform display, for ex-

Set the thinning number.

CURSOR Move the cursor to the field where the [Thinning]
number is entered.

ample with Real-Time Print

The minimum thinning number is 100.

If the thinning number is 99 or lower, or if
thinning is Off, printing uses a thinning
number of 100.

F1to F8 Set to Off for no thinning. For thinning, enter a
thinning number (2 to 1000).

See "Entering Numbers" (p. 65)
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NOTE When the printing interval is longer than the record data

Data from the first sample only is printed.

* When there is data for a recording length of one division (= 100 samples) and
numerical value thinning is set to [2]:
The data is printed after thinning to every other sample.

« When there is data for a recording length of one division (= 100 samples) and
numerical value thinning is set to [1000]:
Only the first sample is printed.

When the Memory Function is enabled and Timebase 2 sampling is used

The data of Timebase 1 and Timebase 2 is printed. The data of Timebase 1 only
is thinned before printing. The data of Timebase 2 is printed in the field which are
closes to the timebase of Timebase 1.

See "Print Example 2: Measurement with Timebase 1 and Timebase 2, with Timebase 1
thinned" (p. 343)

Bunuld zt Je1deyd
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12.6.4 Making Gauge Settings (When Using External
Printer)

Make the following settings as required.

Make settings on the [Print Items] page of the Print Settings screen
1. Press the SUB MENU key and select the [Print] menu.
2. Press the SHEET/PAGE key and select the [Print Items] page.

[External Printer Print ltems] field

r[External Printer Print Items]l—

Gage Jll Pages - Select whether to print a gauge on all pages or on the first page.

(This example screen shows the default value.)

Gauge Settings [ MEM | REC_J{RECSMEN! (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure

1 SHEET/PAGE  Select the [Print Items] page. [Extornal Printer Print Toms]
) ]
2 CURSOR Move the cursor to the [Gauge] item. [ Gauge J ol Pages M ]

F1to F8 Select the gauge printing method.

Ic t Printing Settings]
All Pages ant a gauge on all pages (default set- Title |—Semngs E]
ing). Analog [settings 1

First Page Print a gauge on the first page only.

Gauge

NOTE « If the gauge alone is large enough to occupy half or more of the page, only the
scale of the gauge is printed on the second and following pages.
» With stepped printing, gauges only print on the first page, regardless of this
setting.
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12.6.5 Printing Comments and Setting Data

Select whether to print titles (p. 118) and channel comments (p. 119) that you
have set in the Channel Settings screen, and settings data for the instrument.

Make the following settings as required.

Make settings on the [Print Items] page of the Print Settings screen 9
1. Press the SUB MENU key and select the [Print] menu. 2
2. Press the SHEET/PAGE key and select the [Print Items] page. =~
|
[Comment Printing Settings] field -
Select whether to print titles and settings data (function, timebase, g
w | time axis magnification or compression ratio, trigger times). g
Title Settmgs (@]

2 [settings Select whether to print analog channel comments and channel set-

Logic ‘ tings (measurement range, vertical-axis magnification and compres-

doHs [Qae [JoHc [JoHD sion ratios, zero position, low-pass filter, full-scale value of range

(upper and lower limits when scaling or Variable is enabled).

Select whether to print comments for each logic channel.

(This example screen shows the default
values for all settings.)

Printing Titles and Measurement Conditions [MEM ) REC JRECAMEN REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen

See Screen Layout (p. 41)

Operating Key Procedure
1 SHEET/PAGE Select the [Print |temS] page. ’—[Gommenl Printing Settines]
2 CURSOR Move the cursor to the [Title] item. [ = [settngs ]
Hay |5ettings -
F1to F8 Select the content to print. Logic
off Do not print [JcHa [JcHe [JcHC [C]cHD
. Print the settings data of the instru-
Settings .
ment (default setting).
Comments Print title.

Set & Com Print settings data and title. Settings data Title
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Printing Analog Channel Comments and Settings [MEM N REC JRECAMEN] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.

~[Comment Printing Settings]

2 CURSOR Move the cursor to the [Analog] item. Title [settings -
. Analog Ig thi =
F1to F8 Select the content to print. [LDglc i ]
Off Do not print. O [ae  [Joc  [Jab
. Print the settings data of the instru-
Settings )
ment (default setting).
Print the comments of each chan-
Comments
nel.
Set & Com Print the settings data and com-

ments of each channel.

Settings data Comments

Printing Logic Channel Comments [MEM ) REC JRECAMEN REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (p. 41)

Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.

~[Gomment Printing Settings]

2 CURSOR Move the cursor to the logic channel whose com- e [ettngs 3
ments you want to print. | Andog [settings 3
Logic
F2 Select [On]. [JeHa  [JoHe [JoHe [JoHD
Off Do not print comments (default setting). b
on Print comments. Print all four probes (1 to

4) of the logic channels (CHA, CHB,..).

M:on []:off

YN [N W [ S—

Comments
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12.7 Print Examples

NOTE In the following cases, the characters used by the instrument differ from printed
characters. (Instrument characters — Printed characters )

2523 53" 5n

Whole Waveform 0
Print Example 1: Printing Title and Settings, with a Gauge ﬁ
[1] .

T;;EH 100us divilé8us <1} . TB5-95-17 12:681:52. 390 ‘[:Z”\ Title Crumen: o il ;U

=

=,

«

3 Trigger mark : : a

2]

e h =1, & 4.4 fs % 268ty . 1) L6 ntf : (Lol 1 Analog Crane ) Lotaent h)

Settings for this print example

Reference for

Setting Item Setting Sy Setting Field or Page
1 Title [Set & Com] (p. 337) [Comment Printing Settings] field in the [Print
2 Analog [Set & Com] (p. 338) Iltems] page
3 Time Value Display [Time] (p. 328) Common Print Items field
4 Grid Type [Normal] (p. 329)
5 List& Gauge [Gauge] (p. 330) Waveform Print Items field
6 Channel Markers [Ch No.] (p- 330)

Printer Density [Dark] (p- 323) [Printer] page
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Print Example 2: Printing Title with Channel Comments

s

LAI041 Title Conrent >
C..) . 96ms
Uppe FUETESTTT EEET D) ; : :
-1 : : B H :
2 H : H

an

Ch2-2 &naloz Channel

Commen t.

- [the-2

tnaleg Channel Soven) |
~ 7 :

Logic &1__

Logic A2

Lozic A3__

P g

Lozic @\4_7

Settings for this print example

Setting Item Setting :jfggett?s; Setting Field or Page
1 Title [Comments] (p. 337) [Comment Printing Settings] field in the
2 Logic [on] (p. 338) [Print Items] page
3 Time Vvalue Display [Time] (p. 328) Common Print Items
4 Grid Type [Normal] (p. 329)
5 cChannel Markers [Comments],[Inside] (p- 330)
6 upper/Lower Limits [On] (p. 331) , ,
Waveform Print Items field
7  Zero-Position Comment [On] (p- 331)
8 Counter Printing [Date] (p. 332)
List & Gauge [Off] (p. 330)
Printer Density [Dark] (p. 323) [Printer] page
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Print Example 3: Printing of Timebase 1 & 2, 2-Screen Display

| ——
>
MM s /d vl tens > 1) SEN-AT 17 14:09:54 580
2BBus/Si*} L
< M g e 1mssdiwvt 1ms < 1
N : 288us /S *)
M e —

The sampling rate of the Time-
base 2 is printed under Time-
base settings.

Bunuld zt Je1deyd

Chilzl. M 4% 45 % woany = i1 cex. . Otf

The channel of Timebase 2 is
marked by an asterisk (*).

2.8 fs X 198w, = 1)
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Print Example 4: Row Printing (1/4 steps)

|
< ME M ims diviims>< 1)
= —@5 15:42:57,79
s 1e@mV x 1) 5% 0+¢f
B s N —— 9,900,
P g
o A
a5 9,00, 991, 9.0, 150008,
£y N
e e
.88, 200, 0. 98ms. 960, 79,000
PR =
4 L
5,800, 39.09ms. B, G9ms, B80S,
G P
e T v%1

— Settings data

Each step is 25 div
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Print Example 1: Measurement with Timebase 2

MEM THS-BML—17 14:34:27.632

(NN

At
[ulvINTEd

=2

0. 230n
-1.8520ul
-3.9156m

3 -3, 5600
8 -1.6687m/
8 -4. 0206/
3 4oy
8 -1.6034rl
' ~4.,04@5m

1eems

Tdms™

of Timebase 1 shown
of Timebase 2 shown

0.698q1
4 4m

Rleta g
0250 {4-1)
B%EEN  (2-3)
34eemd (3 1)

263ms

L6878 s
.79%4m/
3, 9958m¢

s ¢ 25060 (1

z 2
(8
-3.9938mv (8
300ns | 3eBay [
: 9. 1187 /s {15
-lazseny (2

=3.9506Y (3 —4.63/5AV

59ms [1-2: 1.9496nt

[5-21 2.312uY

(3-6) - L. G188

(8-14 ~4.9486m

9. {6/
1.8531n
-3.92190

(O]

N

8.62niz
G587n
(28310

6. 570Hz
-2.0862rt
4,831

6.520Hz
-1.8969n/
RR N

C 0.6z
{ -1.7936m/
{ -3.971%

G &é.ﬂ

[ebleoNa

Print Example 2: Measurement with Timebase 1 and Timebase 2, with Timebase 1 thinned

MET TO5S—A5-17 14:39:55. 720
Time 1-2 2-1 2-2 3-1
B2 5-1 8-2 3-1
5-6 8-7 3-8 8-9
2-1 By - P 1
192450 [1-21] c1.350a L2-11  @.88%00v [2-21 21,9656 [3-1] 0.590n¢ -€.586m
©.0250 1/s°2 [5-21-2.8258 we'z [6-1)  -6.050mv [6-2]1 ~ -1.50ewv (B-11  -1.3656wW ~4063n
-1 aamv (8-6)  ~L4219 8-7)  -1.59¢6nv (S-8)  -1.56%a (€ D) 39508 -4. 26620
s -, (B-14] . <4.1938 (5-15)  -3.95%10v (€16} 3.7969% . .
5 s -102 330m\/ U1-25 125 (211 Pgory 1227 1828305 (311 e dsE 3,500 (4-11 Tz
-6.2188 m/s2 [5-27 2.€863 n#s~2 (6-11 -3.663 [ ] 2.6V
13.664rs -1 756w - 153690 “50.5a5 TE-1T v damy(3-2]
(€009 m/s"2 9,663 o (§-14 30561y (B-21 1,552
(Axis2) ¢ -1.4853 - 159067 g56aY  (5-9) 9500my (-1} -2, 10680
90 241938 295510 Sl
. 399 2. 11257 Br.9856ny T3-17 T £ dbenV T3-27 662z 6. 62nftz
9250 173"2 6.3757 3.75600
28,806 1-27 " ey RG] -162, 8513 G 5= R I T o B R VR S 1 B K (427 " 0 62z
5-210.9033 n/s°2 238 2083 (5-11 -1.86360 (B-21 -t.4863ny (8-3) -1.363m {8-4) -1.6344
(#eis2s 8-5) (3-9)  -3.9maey (3-180  -4.20620¢ US-T1) -4.10090 (8-12)  -3.9%690k
£9.900s 8- i : !
25. 900 1:21] CBEUTTT e T U3RET e teie TA-1T 7 el (4521 elckee
5-2}
. i , . ; iR
56308 [ 102, 45009 155 T2-11 [3-11 aosnmy (4 Bz [4-217 G6ate  Ad6ch
; -0, B313 /a7 8250 /s~y [5-1 ] 200y (B-1 -L4EGT (G SLE62  (8-d) -1.584b -
-1.90631V v (3-71 -1.368%h (8-90 -6 (S 6ty {8-12)  -3.9C00ny
-2 z18w 419 sw (3-18) 370 .
-1 e 1271 ] 1 Ssged T TAST T e 22527 ez
8138 mis~2 [5-11
- . - Do
4. gobme 1250 12-117 173120 0. 45 gl AT 0Baekz | AeBw
s [5-11 8800w -1 28700k -1 (Q-4) -LE8dnY B
(e 52) ;(B-70 1578w 4208k -1.1aComy 15-12)  -3.3%00m/ -
B 39,9980 (8150 739465 I —

Bunung zt 481deyd
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12.7 Print Examples

A-B Waveform

MEM TinaSdinvd Ime > 1) MR
2] 5,000

s (1 zebm/ x 1) 60% o+
I 10amy > 1) S0% 0¥+

2P
L
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12.7 Print Examples

Pre- and Post-Trigger Waveform

MEM Lz /7 iv s 2411 Sl 05~ 18 BHI29:13 10

P13 5l 539

Trigger mark

Bunuld zt Je1deyd

i a 4% st 208 i1) SO oer
S | HM 45k 196my. %11 A%, (e

Report

When the [A4 Size (Re-
port)] printing setting is
enabled

S

P N 1 2

PR BULNNS-F

on

Settinginformation
for the displayed
waveform

Channel upper limit values

AR (371
w11
w421

| \ \\ I Y T T T N o
] ‘ s
| : e ' Cursor Values

E

Jidid QNN
RIS Ilpli

Channel lower limit values
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12.7 Print Examples

List

With Memory Function Enabled

HIOKI €861 MEMORY H:iCORDER O5-95-17 14:56:50.810
‘._; tTatus
Function HEM | Shot 25div | ll=e Channe] 32Cn+126Ck | Mumerical Calc Off
Time/Div 18mz/div { Roll Mode Autn
Sanpling Speedl 180us /5
Over lay 0t
Sampling SpeedZ S8ms 45

pe (Disp) Dotted Line | Start Backup 044 | Leep Sound Beepl | START/EXT. [M1 STERT
Grid Type (Print) Hormal STOR/EXT. TN? STOP
Jog/Shuttie Forward | Key’s Push Sound D45 | PRINT/EAT. IN3 FRIHT
Commerit 07 EXT.TRIG H
S crolling Linkage 0ff | Screen Saver Off | EXT.SHPL !
Time Yalue (Disp) Time GO/EXT.0UTL Hum Calc
e Walue (Print) Time | Yarizble Auto Correction Dn | Backlight Saver OFF | HG/EXT.NNTZ Hum Calc
TRIG.OUT Trig Out
STERT Key &cceptance One Push Lanzuazge English | SYNC.OUT 0ff
Chanme] Tr i ==zer
Sheet 1 L] Mode Single | Pre-Trizzer 9% | Timer Trigzer 0¢f
Disp Kind : Wavetorm frid-(r OR } Priority 0ff
Divisions : 1 Giraph
Seroll @ Horizental Ext.Trizeer 0+f
Ho.Co) Graph Unit Hode Range Zoom Zern Mos. l,.P,F o . Kind Umv Levet Lower Upper Filter  Event LensFreq
1:008 G1 [1-11 Voltage EmVx 11 5mV) 50% 1: Level {1-11 0.600n 1 il 1
Lo, 1 tProbed { -50. 0000~ 56. Z: Win-In [1-21 2088 2. 600 0+f 1
2002 G1 [1-21 Woltaze SmVx 1 { S 50% S Win-Ont [2-11 -2.0000ny  2.59000) 04 1
CIC,  1:1Probel ¢ -56.008n~ 56. 42 Peri-ln [2-2]) 0.0008my Os 0+ 1
3:005 G1 [2-11 Voliaze SmVx 1 SmV) 5®V > Peri-Oul [3-11 0.000n T s 0+f 1
. [DC,  1:1Probe,da Uh‘] i -58.0090m~ _ 5A G : Gliteh [3-21] 0.006my/ 1
4:C04 Gl [2-2]1 Voltage SmVx 1 5mV} 5®°n ﬂ 7 : \\Gpﬁ 4-11 4.6008m/ 1
[DC,  1:1Probe,AdF UH] { -50.0000n~ _ Sa. Bﬂﬂﬂm\u 3 : Deop [4-21] 0. 4208n/ 1
5005 G1 [3-1] voltage SmVx 1 5mVi 50% 9 - 0f4
LI, 1: IFrDIJP] € -50.900m a6, %Grﬁ“ e - Of
G- es Gl [3-21 Yoltage % SmV) 50% 0L 0ff
) {_-54.000n~ _ 50.6005 ) 0Ff
7:067 G1 [4-11 voltaze 50 SOQuV) 0% Ui 0Ff
) ; I: 50000 G. oot | [ i
2oL Gl [4-2] @ QouV) 50X 0 |[5: 044
a 1: -5. 86600~ 5.0000m; | )16 : ot
O : 069 G1 [5-11 Frequ 0 nH z Q%  04f 17 04§
T1:1Peche. f b 16 : ; S G s fogen b Ll o
0:010 G1 [5-2) Frequency 5 0milz . . : o
L/ 3Probe, 0.9 0L Lo Pr]i-p De¢] © [AAF] indicates an anti-aliasing
n1:c11 G1 [6-11 [ LT ; 5PmV>< Fl - f| tt
DC,  1:1Probe.Response Fast] ¢
17:012 G1 (6-21 ER 5mvVx 1 ¢ liter se Ing
[ OC. 1:1Probe,Response Fast] (
135:013 G1 [3-11 Voltage SmVx 1 SmV7 0%
[Dizital Fitter DFF'\ { B.089gm IUU 0069my }
14:014 G1 [8 21 Vnltagz S5mVx 1 SmV} 10%
[Digit a\ Ffller DFF] { -10.00080/~ % 0000 )
15:C15 G1 L8-3] Voltage mVx 1 mV] 0%

! 9]
[Dlglta\ Filter DFFJ { -20.0000u~ " 8000000
SmVx 1 Vi 307

16:016 G1 [8-41 ‘Voltage mV'! S0%
[Dlgltll Filter DFE] { -30. 00060t~ 73 Q000 )

17:001 G1 [8-b Yoltaze

x SmV; 40
[P\iiﬁl Filter DFF] ¢ -40.0000m~ BU 0eBamY 1-2-3-4 Detect
18:002 G1 [8-61 Yoltage S5mVx 1 SmV;] 50% z 1 x 0 Lewel
[D\g\ial Filter UFFJ ¢ -50. @BBBHN’N 50. 0006 }
19:L03 G1 [8-7]1 VYoltage S5mVx 1 SV 60%
Dizital Filter DFF] { 76ﬁ.8969m\/'\/ 48, 0090my }
Pe:Co4 G1 [8-81 Valtaze S5mVx 1 5mV) 2% —

%
[Digital Filter QFF] -70.0000n~  30.0000ni}
5mV X V) 9

21:005 G1 [8-91 Wolwage 5m

[D\glta\ Filter DFF] { ~30.0000mm~~ 78 BOEgn )
PZ:Co6 G1 [8-101 ¥nltaze SmVx 1 S5mV)

[Digital Filter DF 10 -90.00060K~ 10 99@9@/’)
P3:067 G1 L8-11] Voltage SmVx 1 { 5mV) 60%

[D\glta\ Filier UFF] -100.6900m/~~ #.0080m/ |
P4:C08 G1 [8-12] Yoltaze 5mV x 5mV) 50%

[Dlgrta\ Filter EIFF] 0 -50.60990m~ Eﬂ Beﬂﬂlu‘v"
P5:C09 G1 [8-13]1 Yoltage mV X 5mV)

[Dl'ﬂla\ Filter UFF] { -50.0000m/~- 5[3 ﬂgﬂam‘/‘
RE:C16 G1 [8-14] VYoltaze mVx 1 5mV}

[Dlgﬂal Filter UFF] { -50.0660m~ 49 99“0!\\\”
P7:C11 G1 [8-15) Yoltage SmVXx 1 SmV) 50%

[Digital Filter UFF] { -50.6000m~  50.06060nY)
R8:C12 G1 [8-16] ‘Voltaze SmVx 1 { 5mV} @Y

(]
H’]lsmal Filter OFF] [ -50.0808m~  50.0000n)

chPos. 12 3 4 chPos. 1 2 8 4 chPos. 1 2 3 4 chPos. 1 2 3 4
Al 1 111 B2 ————- C(3) — === Didj} —— — —
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Gl: Trig Time *85-65-17 16:16:22.110

Ho1 [1-11 No 2 T2-11 ,ElNus 13-1] Ho 4 [4-17 WS TS0 !m §Te-1T
Averazel RMS Va)ue P-P Maluel Maxim,m‘ Minimur Tirme to M
8. 1959y 1651 3. 5860 2. 300 6. 52nHz .
(Mo & [3-] , Noie [4-1: doit (5-11 Moz T6-T1 " THo13 [1-11 | Nold %2-1.Y3-1
: reQUENCY Rise Timel Fall 'Txme’ Std Deviation Are X AT Areg]
| askHz o Tronii wrmmd] 6. 2040V 74.5724nvs ; 4. 1615800
G1: Trig Time "@5-65-17 14:1€:25.560
[#a 1 T1-11 ‘NQZ L2-12 No 3 (2-1) Nod (4-11 (G-
] A S o EMS Value P-P Va: Mau i
[ 9. 148nbj 1.6516my] 3. 450n] 2. 2625my
ho 9 Nolf [4-1] Thalt (S5-11] NolZ [6-17 [Hald X2- 1.3 N8 1411
quency Ris Fal St Deviation . Duty Pulse Count
50690kkz| 9. 286 90, BREY i

2
R ) 3 o 4 T i5-11] G613 Tha: L[o-
. Average RMS Valugl f 1e] M1 s Time to Max
g 1:691%m 3.490mv] &, 62mHz] 9.9r5
JTQU 9 [3-11] {4-1) NoiZ (5-11 Tholi [6-77. MoZi [1-11 o
. Er Riee Time Fali Ting 3¢ Deviaticn Fulse Szunt
[ 3R T T e - 0. 26434 24,5775V 74

Screen

[__MEm -l’,Timei . M [T 7| 100us/div [ ety ! L onfle 4 oss0sns
W ﬁ’*“f Shiat ki’mm{ CE + Blusddiv Hsingle » [0 % i .'l wed
09:2817%

T

SOCus 1.000ms

2.000ms

11 080518 0921118
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Event

Event Mark List
Trig Time : *87-67-83 19:11:10.63
Hun : 38

No. Position omment

Page 171

25.3ms TTESTL

8.Sms [Sampiel

RERENRNYBNNE NS FREREEvwwansnnm

Position

Comment

Event mark

100ms /div(18ms < 1/10) .
@ h s B ] B

$87-07-93 19:

006 3

B

1:10.63
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Use the System screen to make system-related settings.

Move the cursor to the function menu of a
waveform or settings screen, and then press
the F7 [System] key.

(Or hold down the SET key.)

2mz/div | 20us/S Mag || 1
25 +|B0ms Zoom|[ 2

— mENU
DIsP [:] . SHEETPAGE »
SUB MENU [Waveform
SET P e [
Display Comments ot abort Store(STOP Key) [Two Push El

e AN AN

2 Menu selection

Sheet Scrol Linkage  [Linkao:

Zera Postion o
SHEET /PAGEKey  [ahest

Restart

Ll [Setting

About screen contents: PO 1

"2.7.1 Environment (Env) Settings Screen"

(p. 45)
"2.7.5 Initialization (Init) Settings Screen" (p.

11 Display Color] A —

0O
>
QD
©
—
1)
=
[EEN
w
2
<
n
—
1)
3
m
o]
<
=
o
>
3
®
>
—
n
0]
=
>
(e}
(2]

System environment settings Env System settings
Waveform screen display settings Time settings
e Grid type (p. 350) ¢ Set the system date and time (p. 364)

* Comment display (p. 351)
* Recording time value display (p. 352)
« Zero position display (p. 352)

Initialization
« Waveform data initialization (p. 365)

) . . » Settings initialization (system reset) (p. 366)
Key operation and operational settings

« Activation conditions for the START key (p. 353) Self-test
+ Method for stopping measurement with the STOP * ROM/RAM check (p. 367)

key (p. 354) . » Display check (p. 368)
¢ Jog & shuttle operations (p. 356) « Key check (p. 369)
¢ Auto-Resume function (resume after power restora- )
tion) (p. 355) * Printer check (p. 370)
Variable function auto adjustment (p. 358) e LAN check (p. 371)
Beep and key operation sounds (p. 359) « Media check (p. 372)

SHEET/PAGE Key operations (p. 357)
Restart Permission Setting (p. 358)

8958 16-Ch Scanner Unit Adjustment (p. 373)
The 8958 16-Ch Scanner Unit must be adjusted when it is in-

stalled in this instrument, and periodically afterwards.

Screen settings

« Screen saver (p. 360)

« Backlight saver (p. 361)

« Display language and keyboard (p. 362)
¢ Screen colors (p. 363)

,

External control connector settings Saving and reloading setting states :
(. 378) (p. 281)

) _

) | Communications settings
System configuration (p. 374) Chapter 4 Communications Settings" in the

Analysis and Communication Supplement

J
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13.1 Making Waveform Screen Display Settings

I 13.1 Making Waveform Screen Display Settings

| 13.1.1 Selecting the Grid Type

Select whether to display dotted lines or solid lines in the grids shown on wave-

form screens.

Off

Dotted Line

Solid Line

This setting is not reflected in printing. Use the Print Settings screen if you want

to change how grids are printed (p. 329).

Grid Type [ MEm [ REC JRecanen] REALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Env Settings screen

See Screen Layout (p. 45)

Operating Key
1 cursor

2 F1to F8

Procedure

Move the cursor to the [Grid Type] item.

Select the grid type.

Off Do not display grid.

Dotted Li .
Ofted Line (default setting)

Solid Line  Display grid with solid lines.

Display grid with dotted lines.

[ [Waveform Screenl

[ Grid Type IDottedLine—v]
Display Cornments |Of‘f -
Tirne alue Display I'I'irne—v
Auto-Resume Off -

Jog & Shuttle IPositive 5
Sheet Scroll Linkage ILinkage -

Zero Position Off -
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13.1 Making Waveform Screen Display Settings

13.1.2 Displaying or Hiding Comments

You can display the comments for each channel on waveform screens.

NSNS/ voLta
M\ voLT-B

\Comments
/

Use the Channel Settings screen to set channel comments.
See "5.2 Adding Comments" (p. 118)

Title comments are printed but do not appear on waveform screens.

Comments do not appear on printouts automatically, even if they are displayed
on waveform screens. Use the Print Settings screen if you want to print com-
ments.

See "12.6.5 Printing Comments and Setting Data" (p. 337)

Comment Display [mMEM ) REC JRecamen REALTINE]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

sBunias juswuoliAug walsAs €T Ja1dey)d

Operating Key Procedure
1 cursor Move the cursor to the [Display Comments] item. | [ [Waveform Screen]
Grid Type |IZ)0ttedI_ine—v
2 Flto F8 Select whether to display or hide. [Display Comments off .]
- - Time Yalue Display |Time -
Off Do not display.(default setting) JA— o 5
on Display. J00 & Shuttle [Postive 4
Sheet Scroll Linkage Il_inkage—v
Zero Position Off -
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13.1 Making Waveform Screen Display Settings

13.1.3 Selecting the Time Value Display

Select the waveform recording time value to display (horizontal axis) on wave-
form screens.

05-5-30

fa!
\Y)

=4
S
el
C
O ‘

=
)

e
e Mod 60 Scale Date Samples

Time Value Display (MEM ) REC JReC&MEN] (REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys —Env Settings screen

=

3 &

Ti

See Screen Layout (p. 45)

Operating Key Procedure
1 CURSOR Move the cursor to the [Time Value Display] item, | [ [Waveform Screen]
Grid Type IDotted Line 3
2 F1lto F8 Select the recording time value to display. Disnlav Comments Off :
S Display the time from trigger event [ Time Value Display [Time ']
(unit is fixed). (default setting) Auto-Resume Off -
Display the time from trigger event Jog & Shuttie [Postie '
Mod 60 (unit is modulo 60). Sheet Scroll Linkage ILinkage -
. . Zero Position Off -
Display the number of divisions from
Scale .
trigger event.
Display the date and time when
Date .
waveform was acquired.
Display the number of samples from
Samples pay P

trigger event.

13.1.4 Displaying Zero Position

The zero position of a measurement waveform can be displayed.

Zero Position -1

’_ [ W A &

Setting the Zero Position on the Display [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys —Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
41 cursor Move the cursor to the [Zero Position] item. Auta-ResUme off i
Jog & Shuttle [Postive 4
2 F1to F8 Enable/disable zero position display. sheet Scrol Linkage_ [Linkage i
. . [ Zero Position Off v]
Zero position is not displayed.

Off (default setting) SHEET / PAGE Key  [Sheet -
Restart fes b

On Zero position is displayed
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13.2 Making Key Operation and Operational Settings

13.2 Making Key Operation and Operational
Settings

13.2.1 Specifying Activation Conditions for the START
Key

Normally measurement starts when you press the START key one time. To pre-
vent measurement from starting by misoperations, you can set the START key
activation conditions.

Start measurement “ Start measurement

START Key Activation Condition Settings [MEM J REC JRECSMEN] (REALTIME

To open the screen: Pressthe DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

sBunias juswuoliAug walsAs €T Ja1dey)d

Operating Key Procedure
1 CURSOR Move the cursor to the [START Key Activation]
item. [ — ]
START Key Activation IOneF‘ush—v
2 F1to F8 Select the START key activation conditions. Abort Store(STOP Key) |Two Push 3
One Push Measurement starts when _the key is
pressed once. (default setting)
Two Push Measurem(.ent starts when the key is
pressed twice.
2s Push* Measurement starts when the key is

(for 2 seconds) pressed for 2 seconds.

*When [2s Push] is selected

When you press the START key, a message ap-
pears to inform you that measurement will start if
you keep the key pressed for 2 seconds.

If you keep the key pressed for 2 seconds, the
message disappears and measurement starts.
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13.2 Making Key Operation and Operational Settings

13.2.2 Setting the Method for Stopping Measurement
with the STOP Key

Normally, pressing the STOP key once causes measurement to stop after the
specified recording length has been recorded, and pressing it twice aborts mea-
surement immediately. However, you can change a setting so that measurement
is aborted by pressing the STOP key only once.

Setting the Method for Stopping Measurement with the

STOP Key

[ MEM )| REC JReCeMEMN FFT _NREALTIVE]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Env Settings screen

See Screen Layout (p. 45)

Operating Key
1 CURSOR

2 F1to F8

Procedure

Move the cursor to the [Abort Stores (STOP key)]
item.

START Kev Activation |One Push -

Select the method for stopping measurement [Abort Store(STOP Key) [Two Push ]
with the STOP key.

Pressing the STOP key twice aborts

Two Push )
measurement. (default setting)

Pressing the STOP key once aborts
measurement

One Push
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13.2.3 Using the Auto-Resume Function (Resume After
Power Restoration)

If a power outage or other power loss causes an interruption in recording (while
the LED on the left side of the START key is lit), you can automatically resume
recording when the power is restored. If you are using triggers, the triggers are
restored to the Trigger Wait State.

Auto-Resume Function Settings [MEM ) REC JRECAMEN REALTINE E

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys —Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
1 CURSOR Move the cursor to the [Auto-Resume] item. (& Waveform Screenl
Grid Type IDottedLine—v
2 F1to F8 Turn the Auto-Resume Function on or off. Display Comments off -

K Tirme Yalue Display ITime -
Do not use the Auto-Resume Function.

off (default setting) [A“tD'ReS“me |off b ]

U ot D UL |Fusitve A

On Use the Auto-Resume Function.
Sheet Scroll Linkage ILinkage -
Zero Position Off -

sBunias juswuoliAug walsAs €T Ja1dey)d
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13.2 Making Key Operation and Operational Settings

13.2.4 Specifying Jog & Shuttle Scroll Operations

You can change the direction of the waveform scrolling which occurs when you
rotate the Jog and Shuttle knobs.

Positive direction (default setting)

Display earlier waveforms

] ¢ 0y Y

Move the display position
to the left

Waveforms earlier than the current
point appear.

Move the display

position

Display the most recent waveforms

Move the display position

to the right
Waveforms later than the current

point appe

ar.

Negative direction

Display the most recent waveforms Display earlier waveforms

el |17

Move the waveform to the left
Waveforms later than the current
point appear.

oY

Move the
waveform

WAV Y

ek >

Move the waveform to the right
Waveforms earlier than the current
point appear.

Jog & Shuttle Settings [ MEM J{ REC NRECEMEN] (REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Env Settings screen
See Screen Layout (p. 45)

Operating Key Procedure

. ] [Waveform S 1]

1 CURSOR Move the cursor to the [Jog & Shuttle] item. o [ ezimmn ezl
Grid Type IDotted Line 3
2 F1to F8 Select the waveform movement direction. Display Comments off 3
The screen display position moves to the Time vaue Dplay  [Time '
right and left. (default setting) Auto-Resume Off hd

Positive (Rotating to the right moves the wave- [Jog&shuttle IPositive v]

form display position to the right. Data lat- Sheet Scroll Linkage |Linkage -
er than the currently displayed waveform Zero Position Off 3

appears.)

A negative direction waveform moves to

the left and right.

Negative (Rotating to the right moves the wave-
form to the right. Data earlier than the
currently displayed waveform appears.)
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| 13.2.5 Using Sheet Scroll Linkage

Sheet scroll linkage allows you to scroll sheets which are not displayed when
you scroll a waveform on the waveform screen. This allows you to check wave-
forms for the same time value when you switch the displayed sheet.

Sheet Scroll Linkage Settings [MEM N REC JRECAMEN] REALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure

1 CURSOR Move the cursor to the [Sheet Scroll Linkage] Dizpliy Gemm= e off 3

item. Tirne alue Display ITime -

Auto-Resume Off 5

2 Flto F8 Select either choice. e —— ETre—
No Linkage Do not link sheets. [Sheet Scrall Linkage ILinkage - ]

Zero Position Jotf -

. Scroll with sheet scroll linkage.
Linkage ) SHEET / PAGE Key ISheet -
(default setting)
Restart fes b

| 13.2.6 Specifying SHEET/PAGE Key Operations

When scrolling waveforms on the Waveform screen, sheets not currently dis-
played can be scrolled as well. Then when switching to another display sheet,
the same time value on the waveform can be verified immediately.

Sheet Scroll Linkage Settings [ MEM ] RECAMEN]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen
See Screen Layout (p. 45)

Operating Key Procedure
1 cursor Move the cursor to the [SHEET/PAGE Key] item. Display Comments  |Off .
Tirne alue Display ITime -
2 Flto F8 Select either choice. PUE-RESUTE Off b
J00 & Shuttle [Postive 4
Sheet Switches between sheets. Sheet Scroll Linkage ILinkage -
(default setting) »
Zero Position Off -
Block Switches between blocks. [SHEET | PAGE Key lSheet—v]
Restart |ves -

sBunias juswuoliAug walsAs €T Ja1dey)d
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13.2 Making Key Operation and Operational Settings

13.2.7 Selecting How Settings Affect Measurement
(Restart Permission)

—Env Settings screen

You can select whether measurement restarts immediately after changing mea-
surement-related settings.

Restart Permission Setting [MEM N REC JRECAMEN]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

See Screen Layout (p. 45)

Operating Key

1 CURSOR

2 F1to F8

Procedure

Move the cursor to the [Restart].

Select either choice.

No

Yes

Measurement does not restart. Settings
cannot be changed while measuring.
Also, the Settings screens are not acces-
sible.

When a setting is changed while measur-
ing, the change takes effect and mea-
surement restarts immediately.

(default setting)

Jog & Shuttle [Postive 4
Sheet Scroll Linkage Il_inkage—'
Zero Position Off -
SHEET /PAGEKey  [sheet =

[ Restart fes ']

13.2.8 Performing Variable Function Auto Adjustment

When variable auto adjustment is enabled, the variable setting becomes linked
to changes in scaling and voltage range settings.
Variable function settings:

See "8.9.4 Setting Arbitrary Waveform Height and Position on the Vertical (Voltage) Axis

(Variable Function)" (p. 215)

Variable Auto Adjustment [ MEM J{ REC J{RECSMEN| REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Env Settings screen

See Screen Layout (p. 45)

Operating Key
1 CURSOR

2 F1to F8

Procedure

Move the cursor to the [Variable Auto Adjust-

ment] item.

Turn variable auto adjustment on and off.

Off

On

Do not perform auto adjustment of the
variable setting.

Perform auto adjustment of the variable
setting. (default setting)

rQ [Setting Screen]

[Variable Auto Adjustrnent IOn - ]

"Sk [System Environment]

[off g

Screen Saver
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| 13.2.9 Specifying Beep and Operation Sounds

Beep sounds can be specified to alert you to operation status. They can be
selected from two types.
Sounds can also be emitted for key operations.

Beep Sound Settings [ mEM [ REC Jlrecanen REALTINE]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
1 CURSOR Move the cursor to the [Beep Sound] item. r<§: [Sound]
[ Beep Sound IF]
2 Flto F8 Select the beep sound. | s o Joff .
Off Do not emit beep sound. T -
Emit a beep sound on error messages Language [Ergist b ‘
Beep 1 (error and warning displays) and when

results are judged to be invalid. (default
setting)

In addition to the Beep 1 events, emit a
Beep 2 beep sound on start, trigger, stop, and
the end of auto save.
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Key Operation Sound Settings [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
- 1
1 CURSOR Move the cursor to the [Keypress sound] item. < [Sound]
Roon Srind |Fh:lnn1 -
2 Flto F8 Select whether or not to emit operation sounds. [KBWBSS SaiE foft ]
Off Do not emit sound. (default setting) T ]
Type 1 Emit sound. Language IEninsh* -
Emit operation sounds. However, the
Type 2 sound is emitted only once, even if the

key is kept held down.
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13.2.10 Making Screen Saver Settings

A screen saver can be set to appear after a specified number of minutes during
which no operation key is pressed. This prevents screen burn-in. If a monitor is
connected to the MONITOR jack of the instrument, the screen saver also
appears on the monitor.

To exit the screen saver

Press any key. The operating screen appears again.

Screen Saver Settings [MEM J REC JRECSMEN] (REALTIME

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
1 cursor Move the cursor to the [Screen Saver] item. N
[ Screen Saver |Off E]
Flto F8 Set the wait time until the screen saver is activat- R o =
ed, or disable the screen saver. | [Display Golor]
Setting range: 1 to 30 minutes (unit 1 h Change Waveform Screen Colors. . |
. minute
(Set time) )

The screen saver is activated if the spec-
ified time is exceeded.

Disables the screen saver function. The
Off operating screen is always displayed.
(default setting)
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13.2.11 Making Backlight Saver Settings

A backlight saver can be activated after a specified number of minutes during
which no operation key is pressed. The backlight saver turns off the backlight of
the LCD, prolonging the lifetime of the backlight by turning it off when not
needed.

To deactivate the backlight saver

Press any key. The operating screen appears again.

Backlight Saver Settings [MEM N REC NRECAMEN] REALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
1 cursor Move the cursor to the [Backlight Saver] item. % [Systom Enviranment
Screen Saver |Off E
F1lto F8 Set the wait time until the backlight saver is acti- [ Backlight Saver [off ﬂ

vated, or disable the backlight saver.

= ioery o
| Change ¥Waveform Screen Colors..,. —‘

Setting range: 1 to 30 minutes (unit 1
minute)

The backlight saver is activated if the
specified time is exceeded.

(Set time)

Disables the backlight saver function.
Off The operating screen is always dis-
played. (default setting)
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13.2.12 Selecting the Display Language

You can select the screen display language. After selecting a language, reboot

the instrument to enable the selection.

Recorded waveforms are erased when rebooting.

Display Language Selection

[ MEM )| REC _JReCSMEMN FFT NREALTIVE]

To open the screen: Pressthe DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

3

Operating Key Procedure

Select the display language.

CURSOR Move the cursor to the [Language] item.
F1to F8 Select the display language.

English Display in English. (default setting)
Japanese Display in Japanese.

Chinese Display in Chinese.

- @l L 1

[ Language IEninsh* ]
|

[ External Keyboard LIS* ]
|— Execute...

Select the keyboard language.

CURSOR Move the cursor to the [External Keyboard] item.
E1lto FS Select the language of the keyboard to be used.
us When using an English keyboard.

When using a Japanese keyboard.
(default setting)

Japanese
French To use a French keyboard
German  To use a German keyboard
Italian To use an Italian keyboard

Spanish  To use an Spanish keyboard

Execute your changes

CURSOR Move the cursor to the [Execute] button.
=1 Select [Execute].

A confirmation dialog box appears.
=1 Select [OK].

The instrument automatically reboots.

To cancel settings
Select F2 [Cancel].
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| 13.2.13 Selecting Screen Colors

You can set the colors of the waveform screen background and the colors of
characters and other objects on the screen. Select red, blue, and green values
for the corresponding setting items. The color of the setting item changes to the
selected color.

Screen Color Settings [MEM N REC NRECAMEN] REALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen

See Screen Layout (p. 45)

Operating Key Procedure
1 CURSOR Move the cursor to the [Change Waveform ;aC;;gh;S;mr iOff—é
Screen Colors] button. = [Display Golor] !
F1 Select [Edit]' [| Change Waveform Screen Colars... |]
The [Waveform Screen Colors] dialog box ap- A
pears.

Waveform Screen Colars

Red —Green—Blue —

sk AR s B Background color

Fane 4o QP BP Waveform frame color
ad  [70 Ht7o B[7o E5— Grid color

Tet [ Hp Hf E-3— Character color
Berk 255 [lss [ Fy— Waveform frame color (margins)

pooi ool e 0o o ios asos [ Hp B B A/B cursor line color
[ oofait || ek || whte | Uno o L1 Confirm the selections
[ |
|_— Undo the selections
Set to default colors Make background white

(see table below) Make background black

CURSOR Set as required.
Flto F8 See "Entering Numbers" (p. 65)

After making the setting, select [OK] to confirm.

To cancel setting
Select the [Undo] button.

Default Colors

Setting item Red | Green | Blue
Back 0 0 0
Frame 240 0 0
Grid 100 100 100
Text 240 240 240
Blank 0 50 200
Cursors 255 255 0
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I 13.3 Making System Settings

| 13.3.1 Setting the Date and Time

NOTE

You can set the date and time zone.

The instrument is equipped with an auto-recorder, automatic leap year detection,

and a 24-hour clock.

The system date and time are used in the following operations. Before using the
instrument, check to be sure that they are accurate.

» Measuring with timer triggers
» Printing trigger times on printouts

If you need to change both the time zone and the date and time, change the

time zone first.

Date and Time Settings [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Init Settings screen

See Screen Layout (p. 51)

Operating Key

Procedure

To change the time zone

1 CURSOR
F1to F8

2 CURSOR
F1

Move the cursor to the time zone field.
Select regions.
Select the [Execute] button.

The clock is reset to the date and time of the
specified region.

To set the date or time

1 CURSOR
F1
F1to F8

2 CURSOR
F1

Move the cursor to the date or time field of [Time
Setting].

Select [Set].

Move the cursor to the digit to change, then set
the value.
Confirm (F5 [OK]) for each of the date and time.

Select the [Execute] button.
The clock is reset to the specified date and time.

Date setting (Year, Month, Day)

Time setting
(Hour, Minute, Second)

%3 [Time| Setting]
| oct j T8 / 2005 E” 15: 17 : 26 }%

30s Adjust

Execute

| (GMT+09:00) Osaka, Sapporo, Tokyo -

Execute

Time zone setting

Auto Calendar

A calendar appears when you click the ar-
row button (V) of the date setting field.
You can use this calendar to set the date.

©

To adjust the current time by less than 1 minute in 30-second intervals

Select F2 [30s Adjust]. The time is adjusted as follows.
00 to 29 seconds: Seconds are reset to 00 without changing the minutes.
30 to 59 seconds: Seconds are reset to 00 and minutes are increased by 1.
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| 13.3.2 Initializing Waveform Data

Discard the waveform data saved in memory and initialize the data.

Initializing Waveform Data [MEM ) REC JRECAMEM (REALTIME)

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen
See Screen Layout (p. 51)

Operating Key Procedure
1 CURSOR Move the cursor to the [Initialize Waveform Data] [Initialization]
button. [ — ]
Initiglize YWaveform Data... ‘
F1 Select [Execute].

A confirmation dialog box appears. iitiaizo Satnge., |

Warious Settings ‘

2 F2 Select [Execute].

Confirmation

To cancel initializing

Clears any waveform data from HBCULE
SE|eCt F3 [Cance”. rmemory, and initializes it
it ok

Initialization is complete when "Completed nor-
mally" appears.
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13.3.3 Initializing System Settings (System Reset)

Select groups of settings currently in force on the instrument, and initialize the
settings.

Initialization returns the instrument to the factory default state.

See "Appendix 2.1 List of Default Settings" (p. A9)

By default, the Various Settings and System Settings 1 (Environment) setting
groups are selected for initialization in this screen.

Initializing System Setting Data

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Init Settings screen

See Screen Layout (p. 51)

Operating Key

1 CURSOR
F2

2 CURSOR
F1
F2

Procedure

Move the cursor to the item you want to initialize.

& [Initialization]

Select [On]. —
. | Initialize Waveform Data... |
Select [Off] for the groups of settings that you do
not want to initialize. ﬂ G |]
- - - [ (] various Settings
Various Settings Current settings in various set- 1 4 {Status, Channel, Sheet, Trigger, etc)
(Status, CFh annel, ting screens Syster Settings1
Sheet, Trigger, etc.) (Default setting: On) {Erwiranment )
: The settings in the Environ- [ Systemn Settings2
System Settings 1 k {Cornrnunications)
. ment Settings screen(Default
(Environment) .
setting: On)
. The settings in the Communi- | Initialize All...
System Settings 2 . -
. cation Settings screen (Default
(Communications) )
setting: Off)

M:0on [ ]:Off
\

Move the cursor to the [Initialize Settings] button.

Select [Execute].

Confirmation

A confirmation dialog box appears.
Sel [E ] Returns all settings to their factory
elect [Execute]. defaLlts,

To cancel initializing
Select F3 [Cancell.

Initialization is complete when "Completed nor-
mally" appears.

To initialize all settings

Select the [Initialize All] button. All settings are initialized and the instrument
reboots. The zero-adjust values of input modules and the correction value of the
8958 16-Ch Scanner Unit are not initialized.
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13.3.4 Self-Test (Self Diagnostics)

The following self-test checks are available.

Check the instrument's internal memory (ROM and RAM)(p. 367).

% [SelfTestl

The results are displayed on the screen.

8 ROMJRAM Check —

—— Check the screen display (color check, gradation check, character check) (p.

[]check at the time of Power an. 368).
| [ Display Check :r Check whether instrument keys are functioning correctly (p. 369).
| ¥ Key Check

! |- Check printing by the printer and clean print heads (p. 370).
1

| ¥ Printer Check

|
| @ Lan check : Check LAN settings and status. Also check whether it is possible to commu-

, nicate with other devices (p. 371).

| (2 Media Check —II
Check media status (p. 372).
ROM/RAM Check [ mem ) REC Jlrecany) REALTIVE]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen

See Screen Layout (p. 51)
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Operating Key Procedure
CURSOR Move the cursor to the [ROM/RAM Check] but- & [Self-Test]

ton. [| W ROMRAM Check | ]
F1 Select [Execute]. ' ‘

‘ [ check at the time of Pawer on. ‘

The [ROM/RAM Check] dialog appears.

The ROM/RAM check starts.

(The storage RAM check may require more than
an hour if additional memory has been installed.)

ROM./RAN Chock: - Chackdng |{ Do nat tum off |

Do not turn the power off during the check. sy A

2 Adivess B

2 Sionnee RAN

To cancel the check

Select F1 [Abort].
All operation key (except F1) are disabled during
execution of the check.

ishes.
OK: Normal
NG: Error ("If "NG" appears" (p. 368))

The judgment results appear when the check fin- ‘

To close the dialog
Select the [Close] button.

To perform the every time the instrument is powered on

CURSOR Move the cursor to [Check at the time of Power
F2 on.] and select [On].
(The contents of RAM are not lost when a ROM/

| |
Result NG report
Displays the content of the

; error for an NG check
RAM check is performed.) item.
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©

NOTE

If "NG" appears

Select the [Detail] button to check the results.
To save the NG results report, select the [Save] button, and to print the results

select the [Print] button.

[Chech henl W Fisport]
W 1 roam 0K o

W 2 ki, Rt or
W 3 e B [T Adderas Buz rvoe I Eata I :

[Storaze FPGA
Address

Address Bus
98 7654 3210 8876 5432 1038 7654 321

Data Bus
0 5432 1038 7654 3210

4 Shonngs MAM

NG

If "NG" appears, request repairs.

-- 0000 0000 000 0000 KODD 000D 00X~
-- 0000 0000 00O 0000 000D 0000 000~
-- 0000 D000 00O 0000 000D 0000 000~
-- 0000 DO 00O OODG GODD G000 00~
-- 000 00O 00O ODDG GODD GO0D 00~
-- D00 0000 00OD 0000 000D 0000 000~
- 0000 DOO0 00O 0ODO KODD 0000 000~
-- 0000 0000 00O 0000 000D 0000 000~
-- 0000 0000 000D 0000 000D 0000 000~

o000 0000 0000 0000
0000 0000 0000 0000
o000 0000 0000 0000
0000 000D 0600 0000
0000 @000 0000 0000
0000 0000 0000 000
0000 0000 0000 000D
0000 0000 0000 0000
000 0000 0000 0000

Address Bus

Data Bus

Save.

| o] |

Glose

Display Check [ MEM [ REC J[Recanen REALTINE]

To open the screen: Press the DISP key— Press the F7 [System] key— Select

—Init Settings screen

See Screen Layout (p. 51)

Operating Key

1 CURSOR
F1
2 Any key

Procedure

Move the cursor to the [Display Check] button.

Select [Execute].
A red screen appears.

Check the state of the display.

The screen changes each time you press an op-

eration key.

with the SUB MENU keys

[| I Display Check

| % Key Check

| ¥ Printer Check

| & Lan check

\/

"Finished" — Original screen

Color check: Red — Green — Blue — White — Black — Color Pattern —

Gradation Check — Character check: Alphabet, Numbers — Font Size —

To cancel the check

Press the ESC key. The original screen reappears.

NOTE

If the display screen seems abnormal, request repairs.
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[ MEM | REC_NRECSMEMN FFT _NREALTIME

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen

See Screen Layout (p. 51)

1

Operating Key

CURSOR
F1

All operation
keys

Procedure

Move the cursor to the [Key Check] button. T——

¥ Key Check

Select [Execute]. [
Operation keys appear.

| SRy . |

\
\
‘ 8 Printer Check
\

& LaN Check

Press each operation key once or more.

The corresponding key is painted over.

« Jog: Rotate to the left and right, one time or *
more in each direction.

« Shuttle: Rotate all the way in left and right
directions.

* A/B knobs and RANGE/POSN knobs: Rotate
each knob to the left and right one or more
times. Press the inner side knobs.

The START key also functions as an LED light
check key. e —
The check is finished when you have operated all

the keys.

To cancel the check

Press the START and STOP keys simultaneously. The original screen reappears.
If you are using a mouse, you can click the right button and select [Exit].

NOTE

The key check does not finish if there is a problem that prevents even one of the
keys from being recognized. If this occurs, press the START and STOP keys
simultaneously to display the original screen.
There may be a malfunction in the instrument, so request repairs. If there is a
problem with the STOP or START key, you cannot return to the original screen.
Power the instrument off and request repairs.

0O
>
Q
©
—
0]
-
=
w
2
<
n
—
(0]
3
m
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=
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Printer Check [ MEM ) REC_JRECEMEN (REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen

See Screen Layout (p. 51)

Before executing
Check to be sure that recording paper is loaded.

Operating Key Procedure
1 CURSOR Move the cursor to the [Printer Check] button. | ——— |
F1 Select [!Execute]. . | r—— |
The [Printer Check] dialog box appears.
[ | & Printer Check ]
2 CURSOR Move the cursor to the item you want to execute | L TEAR= |
F1 and execute the check. *

When using the internal printer:

Printer. Check @

Check Prints a test to recording paper. Cnternal
Feed Feeds the recording paper 10 cm.
. Cleans the print heads. The whole
Cleanin S .
9 surface is printed solid black.
rExternal
When using an external printer:
Check Prints a test to recording paper.
i

To close the dialog
Select the [Exit] button.

To cancel the check
Press the STOP key.

NOTE Things to check for after a printer check

Check the printed recording paper for white streaks. If there are any white
streaks, clean the print heads.
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LAN Check [ mem ) ReC Jlaecanenll Fr JReacrive

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen

See Screen Layout (p. 51)

Operating Key Procedure
Checking the LAN Connection Status ‘ | glaunteCoeck |
[ | 1 @ Lan check
1 CURSOR Move the cursor to the [LAN Check] button.
| (B Media Check |
F1 Select [Execute].
The [LAN Check] dialog box appears. *

Host Name hes61-s0 ['Can (Buit-n)

DNS Server MAC Address 00-01-67-01-86-01
DHCP: [ Disse
Current connection settingS ——— | pactes: [ At
Subnet Mask 25525500

PRoutig: [ G Oefat Gateway

Enable Proxy OFF DHCP Server

Primary WINS

Secondary WINS

Lease Obtaned

Lesse Expire

Current connection status—— e — -
: : - : : Recvpackets| 4deam oo G
Checking the Connection Status of Specific Destinations
2 [Refresh]
2 CURSOR Move the cursor to the [Ping...] button and exe- Select when you
o want to refresh the
F1 cute. Transmission data display.
size (32 Bytes to

32 KB)

The [PING] dialog box appears. Number of attempts (1 to 100)
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3 CURSOR Move the cursor to the [Address] item and specify :
F1to F8 the connection destination IP address. actres | [i7215.113.72 count : i H
Set other items as required. sal e Wones Tmeot: fFs
4 CURSOR Move the cursor to the [Start] button and execute. Wait time when there is no response (1 to
F1 60 seconds)

The connection results are displayed. The message "No response” appears if this
The connection is normal if "LOST=0" appears, M€ is exceeded without a response.

I 1

address : [172.18.11372 cont : [t 54“ Start I
sie: [ 7 Bytes  Timeout: [5 g Close ‘

[Resuit]
Pinging 172,19.113.72 with 22 bytes of data:

Select the [Close] button.

Feply fom 172.18.113.72 : bytes = 32 RTT=1ms TTL =123

TO can Cel th e teSt Packets: Sent = 1, Received = 1, Lost = 0 (0 % loss)
Press the STOP key or the ESC key.

1
Connection results

If "No response" appears
» Check to be sure that the LAN cable is connected correctly.

» Check the communications connections settings and try the LAN check again.

See "4.2 Controlling the Instrument over the LAN Interface" in the Analysis and
Communication Supplement

» There may be no response if the connection destination is behind a firewall.

To obtain a new IP address, or release an IP address
(Only when IP address is obtained automatically from a DHCP server (DHCP:

[On])

Select the [Renew] or [Release] button.
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Media Check | MEM J{ REC _JRCSMEMN FFT NREALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen

See Screen Layout (p. 51)

Before executing this test

Check to be sure that media is inserted or connected.

Operating Key Procedure
1 CURSOR Move the cursor to the [Media Check] button. | & Printer check |
| @ LaN Check |
F1 Select [E)fecute]. . [| 1 Bcaacce |]
The [Media Check] dialog box appears.
2 CURSOR Move the cursor to the media selection field and * 2
select the media.
. [Resuit] TrccarD#1 -
E1lto FS Only connected media are shown. T—
CTEELE [adoriomaen.
PC CARD #1  Check whether a PC Card is normal. SRR T D @) —] [omdmedeec
PC CARD #2 Blze 000 L L e verity ok
20 = el w;;d H “”g rﬂg;z Yerify o OK
HDD Check whether a hard disk is normal. s L R v o [ eewen
usB Check whether a USB disk is normal. @
Results 4
CURSOR Select the button for the check to perform.
Flto F8 - - — -
Device Display device information.
Information
Media Display media information.
Information
Perform a read/write check.
Read/Write (Several minutes may be required.)
Check (The media must have adequate free
space.)
Execute All Execute all of the above.
The results for the selected check are displayed.
4 CURSOR Select the [Close] button.
F1
ACAU“ON In the [Read/Write Check], data is actually written to and read from the media,

which may damage the media or result in the loss of recorded data. Do not per-
form this check using media on which important data is recorded.
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13.3.5 Adjusting the 8958 16-Ch Scanner Unit

Zero-position adjustment of the 8958 16-Ch Scanner Unit with this instrument is

necessary in the following cases. Adjust one hour after powering on.

* When the 8958 16-Ch Scanner Unit is installed in this instrument
(A message appears when this instrument boots, prompting you to perform
the adjustment.)

* When the zero position has gotten out of alignment due to the passage of time
or changes in the environment

Before executing the adjustment

Before adjusting the scanner unit, the + and - terminals of channels 1 and 9
must be shorted. For details, refer to "Scanner Unit Zero Position Adjust-
ment" in "2.2.7 Connecting to the Model 8958 16-Ch Scanner Unit" in the
Input Module Guide.

Short the + and - terminals of channels 1 and 9

CH1 CH9
X 99
Ll Ll

Scanner Unit Adjustment [ MEM W[ REC J[RecamEN] (REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Init Settings screen
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See Screen Layout (p. 51)

Operating Key Procedure
1 CURSOR Move the cursor to the [Adjust Scanner Unit] but-
ton.
F1 Select [Execute]. [Adjust]
The [Adjustment] dialog box appears. [| e |]
2 F1to F8 Select the scanner unit to adjust. *

Check to be sure that the + and - terminals of
channels 1 and 9 are shorted on the selected
scanner unit.

Adjustment:

5 £

Select all
1 Deselect Al
|
|
|

F7 Select [Execute].

To cancel adjustment
Select F8 [Cancel].

A processing message appears when you exe-
cute the adjustment.

The adjustment is complete when "Completed
normally" appears.
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| 13.3.6 System Configuration List

This is a list of the installed options, software versions, and system configuration.
You can also check this list from the initial screen.
No settings can be changed.

System Configuration List [MEM ) REC JRECAMEM REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Config screen

See Screen Layout (p. 52)

| HIOKI 8861-50 MEMORY HIGORDER  Copyright @ 2007 HIOKI E.E, CORPORATION, il ights reserved.

Sy
P m o Cormmesciord .

[Storage RAM TGW G715l [Kemel version W 3.00
Max Urit ] App Version v 3.00
Logic 4x4 FPGA Version v 300

Printer a4 £a05 Main Board Rev. 00

Storage Device DD 971880 |Storage Board Rev, 01

’5_‘ Backup Mone Memary Board Rev. 00
etting

System Configuration
Options installed in the .
instrument and version 9 Mol Lis]

information No. | Num | Mame | Reso Sampling | Verson
@1 956 HSpeed 12t 20MSfs (S0ns) Voltage Measurement
@2 957 HohRes  16bt  2M3/s (S00ns) Voltage Measurement
B3 936 Andog  12hit  1MSfs (lus) Voltage Measurement
M4 8950  DC/RMS 12-hit 1MS/s (1us) RMS Violtage Measurement
@5 8956  Hopeed  12-hit  20MS)s (SOns) Woltage Measurement
Ze
&7
B8 8030 Stan 12ht 1MS/s (lus) Strain Measurement

| .

| Hardware option list

Connected input units
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Chapter 14

This section explains the terminals used for external control of the instrument.
As shown below, there are two types of terminals. The general term “external
control terminal” refers to both types.

7—/\1 Sample synchronizing signal output
@) .
S Jj SYNC.OUT terminal (p_ 384)
o ‘@‘) Output Use to synchronize sampling with multiple instru-
1%l N 5 ments.
© R Input 9
(oo | () External sampling (p. 382) 2
0|0|0|O =Ve — =
Hmlmlo EXT.SMPL terminal Ipput an external sfamplmg signal. (Memory func- :
© tion and FFT function only) '
| Y
ol I o x
1_1 B GND (common with instrument ground) S
2 S
O — 5
External trigger input (p. 378) o
Input external signals. =
Right-side panel ‘ nput external signals >
g S
g3 :
82 Trigger output (p. 380)/
= '=7/ Probe calibration signal output (p. 393)
|| e
E . Output a signal when a trigger event occurs. Also
E ~NG/EXTOUTE used to calibrate attenuating probes before using
©GO/EXTOUT1
_— = wGND them.
= —
] | |- PRNT/EXTINS
] = STOP/EXTIN2 }
=1m || EE
~GhD Output GO/NG calculation evaluation
External control terminal results (p. 387)/
. ) External output (p. 389)
Make signal setting on the Ext Term
(External terminal) Settings screen. Output a signal when the evaluation results of nu-
merical calculation are GO or NG. Also used to
signals for specified instrument states, such as
BUSY, saving data, error, and so on.
External input (p. 391)
Control measurement start and stop, printing, and
saving with external signals.
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14.1 Connecting External Control Terminals

/\ DANGER

/\WARNING

/N\CAUTION

To avoid electric shock accidents and damage to the instrument, do not
apply voltage over the maximum specified voltage level to the external
control terminals.

I/0O terminals Maximum input voltage Terminal type
EXT.SMPL BNC
EXT.TRIG

Input PRINT/EXT.IN3 -2to 7V DC Terminal
STOP/EXT.IN2 block
START/EXT.IN1
TRIG OUT/CAL

Open collector [——— -20to 30 vV DC Terminal

output NG/EXT OUT2 50 mA max, 200 mW max block
GO/EXT OUT1

Output SYNC.OUT Do not apply a voltage. BNC

To prevent electric shock accidents and damage to the equipment, always

observe the following precautions when making connections to external

terminal blocks and external connectors.

* Before making connections, turn off the power on the instrument and the
equipment to connect.

¢ Do not exceed the specified signal levels for signals supplied to external
terminal blocks and external connectors.

¢ Ensure that devices and systems to be connected to the External Control
terminals are properly isolated.

» The ground pins of external control connectors are not isolated from the instru-
ment’s ground. Connect so that no potential difference arise between external
control connector ground and the ground of the connection object. Failure to
observe this precaution can result in damage to the connection object and the
instrument.

» Do not short circuit the SYNC.OUT jack and the ground of the instrument, or
apply external voltage. Doing so can result in damage to the instrument.

Connecting the SYNC.OUT Jack and the EXT.SMPL Jack (BNC connector)

» When disconnecting BNC connectors, be sure to release the lock before pull-
ing the connectors apart. Forcibly pulling a connector without releasing the
lock, or pulling on the cable, can damage the connector.
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~ Connecting the SYNC.OUT Jack and the EXT.SMPL Jack (BNC connector) =,

BNC plug slots

q—\/-\
‘ ol /v Connect the BNC plug of the connection cord to
el @ the BNC jack on the instrument side.
— @ / Align the slots on the BNC plug with the guide pins on

Lock the instrument-side jack, then push and twist the plug

Instrument-side clockwise until it locks.
guide pins
]
Disconnecting BNC connectors
Twist the BNC plug counterclockwise and pull it out.
A\ J
~ Connecting External I/O Terminals (Connector Blocks) N
Cables to connect * Recommended cables:

10 mm single strand diameter 0.65 mm (AWG22),
multi-strand 0.32 mm? (AWG22)

Single strand
:&:C! ¢ Usable cables:
Single strand diameter 0.32 to 0.65 mm (AWG28 to 22),

(% Multi-strand 0.08 to 0.32 mm? (AWG28 to 22)

Multi-strand Strand diameter 0.12 mm or greater
« Standard insulation stripping length: 9 to10 mm

« Button operation specified tool: Flat-blade screwdriver

Connection procedure (tip width 2.6 mm)

1 Push in the button on the connector with a flat-
blade screwdriver or other tool.

2 With the button held in, insert the cable into the
cable connection hole.

3 Release the button.
The cable is locked.

[0J1U0D [eulaIXT T Jordeyd
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14.2 External I/O

I 14.2 External I/O

| 14.2.1 External Trigger Input &7 Tric)

You can input external signals as trigger sources.
When you are using several instruments, you can also synchronize triggers
(p. 379).

EXT TRIG

External signal input —)

Trigger event occurs.

Trigger Input Signals

Voltage range HIGH level: 3.0 to 5.0 V, LOW level: 0to 0.8 V
Pulse width HIGH level: 50 ns or greater, LOW level: 50 ns or greater

Maximum input voltage  -2to 7V

50 ns or greater 5V
5V
HIGH <« > <
3.0to 5.0V 3.3kQ
1 1 EXT TRIG 100 Q 7~
\ 4 > MA— @O—{éo

LOW l
0t0 0.8V — — 150 pF ES

50 ns or greater ;I;
GND 777

[T] [L1171] [1] [T]: Rising setting

[{]: Falling setting

Signal Input Procedure

1 Connect the cables for the corresponding external input signals to the EXT TRIG
and GND terminals.

e
85 B :
=]’ GND is common. It can be connected to any ground.
] E
= >
= iy Connection procedure:
E °§°/EXT0U“ "14.1 Connecting External Control Terminals” (p. 376)
wGND
=H | |-meme
= | | -srorame
= I
~GND

2 In the Trigger Settings screen, set External trigger to [On]. (p. 166)

-[External Trigger]—I_ -~
Tirming IStart bl :|

A ang.o cogic 0
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14.2 External I/O

3 In the Ext Term (external terminal) Settings screen, select a setting for the
[EXT.TRIG] terminal.
(To open the screen: Press the DISP key— Press the F7 [System] key—
Select with the SUB MENU keys —Ext Term Settings Screen)

4 [Input Terminall Select whether the trigger event occurs on
START/ENTTNL [sTaRT 5 the rising edge of the waveform or the falling
STOR/ENT N2 [sTop 5 edge.

PRINT/EXT.ING lprInT 3
[ BXT.TRIG N 3 ]
LAl vaeire I l - |
1T Occurs on the rising edge.
A Occurs on the falling edge(default setting).

4 Short-circuit the EXT TRIG terminal and GND, or leave the terminals open-cir-
cuited, and input a HIGH level (3.0 to 5.0 V) or LOW level (0 to 0.8 V) pulse wave
or rectangular wave to the EXT TRIG terminal.

A trigger event occurs on the rising or falling edge of the input waveform.

Parallel Trigger Synchronization

Connection examples

[0J1U0D [eulaIXT T Jordeyd

—— Daisy chain configuration = Parallel synchronization =
Set all instruments to master. Set 1 instrument to master, and set the
others to slave.
— EXT.TRIG EXT.TRIG
TRIG OUT TRIG OUT
—1 GND —1 GND Master
EXT.TRIG ——» EXT.TRIG
TRIG OUT TRIG OUT
—] GND —] GND Slave
i EXT.TRIG L EXT.TRIG
TRIG OUT TRIG OUT
GND — GND Slave
GND7t GND -
When a trigger event occurs on any of Use 1 instrument as the master (moni-
the connected instruments, it also oc- tor triggers). Start measurement simul-
curs on the others. taneously on the other instruments
As more instruments are connected, when a trigger event occurs.
the difference between trigger timing This gives the least difference in trigger
on different instruments becomes larg- timing between instruments.
er.
Set external trigger to [On] for all in- Set external trigger to [On] for the
struments. slave instruments only.
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14.2 External I/O

14.2.2 Trigger Output (TRIG OUT/CAL)

NOTE

NOTE

You can output a signal when a trigger event occurs.

Trigger event occurs

q Pulse wave is output.

You can also connect several instruments for parallel trigger synchronized oper-
ation.

See "Parallel Trigger Synchronization" (p. 379)
The TRIG OUT/CAL terminal can be used as a trigger output terminal (TRIG

OUT) or as a probe calibration output signal terminal (CAL) (p. 393). It cannot be
used for both functions at the same time.

Trigger Output Signals

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0t0 5.0 V, LOW level: 0t0 0.5V
Pulse width LOW level: 1 ms or greater

Maximum input voltage -20 to +30 V 50 mA max 200 mW max

5V
HIGH
4t05.0V —

1kQ
TRIG OUT \ 4
47kQ | [ > LOW
0to 0.5V | |
4.7 kQ 1ms or greater
[ GND
777

Trigger events occur and signals are output when the auto-ranging function
(FUNCTION MODE — F4 [Auto Setting]) (p. 74) is used with the Memory Function.
You should be aware of this if you are using the trigger output terminal together
with the auto-ranging function.
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Signal Output Procedure

Connect the cables for the corresponding external input signals to the TRIG
OUT/CAL and GND terminals.

5 2 GND is common. It can be connected to any ground.

=GND Connection procedure:
GO/BTOuT "14.1 Connecting External Control Terminals” (p. 376)

goooooooooo

In the Ext Term (external terminal) Settings screen, select a setting for the
[TRIG.OUT/CAL] terminal.

(To open the screen: Press the DISP key— Press the F7 [System] key—

Select with the SUB MENU keys —Ext Term Settings Screen)

& [Output Terminall

Select [Trig Out](default setting)

GO/EXT.OUTL |Num Calc -

NG/EXT.OUTZ [t i -

[TRIG.OUT,’CAL [rig ot 3

]

When a trigger event occurs, a pulse wave changing from the HIGH level (4.0 to
5.0 V) to the LOW level (0 to 0.5 V) is output from the TRIG OUT/CAL terminal.

[0J1U0D [eulaIXT T Jordeyd
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14.2 External I/O

14.2.3 External Sampling Ext.smpL)

NOTE

Sampling signal input

Sampling Input Signals

EXT.SMPL

#

An external signal can be input to set the sampling frequency.
External sampling is possible only when the Memory Function or FFT function is
enabled.

Sample the data of the instru-

ment.

Voltage range

Pulse width

Response frequency

HIGH level: 3.0t0 5.0 V, LOW level: 0t0 0.8 V
HIGH, LOW level: 50 ns or greater
10 MHz or lower

the following table.

Supported external sampling pulse widths

Maximum input voltage 2to7V
t 5V
5V
HIGH |[e—| <
3.0t05.0V 10 kQ
i EXT SMPL T
> , @o—{}o
LOW 49.9 Q l
0t0 0.8V <> 150 pF ZAS
ot ;7 l 777
ty>50ns GND
t,.>50ns
t >100 ns

» Normal operation is not possible when the pulse width is below that shown in

Setting _ Pulse width _ _
(EXT.SMPL) When 8958 is used When other input module is used
ty t t ty t t
T >5Us >5Us >10us | >50ns | >50ns | >100ns
\: >5us >5us >10 us >50ns >50ns | >100ns
Tad >10us | >10us | >20us | >90ns | >110ns | >200 ns

available, even if it is set to [On] in the Channel Settings screen

Signal Input Procedure

When the Roll Mode is enabled, supported pulse widths are those shown above
for the Model 8958, regardless of input modules.

» When the 8937, 8947, and 8957 are used, the anti-aliasing filter (AAF) is not

Connect the EXT.SMPL terminal and the sampling signal output destination with
a BNC cable.

=
2
Q
4
z
>
(%]
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2 In the Status Settings screen (Memory Function), make the following external
sampling settings.
(To open the screen: Press the SET key — Select with the SUB MENU key—

Status Settings screen) Set Sampling clock to [EXT].

@ W@ Use Ch
[Timebase1] Set the number of data points to display per

p—— o @R division on the horizontal axis (time axis).
Input range: 10 to 1000 (Default setting:

=11
Samplesifdiv) —_—
100 o 100)
EXT.SMPL Il )
J See "Entering Numbers" (p. 65)
Shot @ Fixed () user
Fixed Shot [ ¥ q00s | | Select the input waveform sampling meth-
od. (This can also be set in the Ext Term
Settings Screen.
) Sample on rising edge.
4 Sample on falling edge (default setting).

Tel Sample on both rising and falling edges.

3 Input HIGH level (3.0 to 5.0 V) and LOW level (0 to 0.8 V) pulse waves or rectan-
gular waves to the EXT.SMPL terminal.

Data is sampled on the rising edge, falling edge, or both edges of the input
waveform. Note that the sampling frequency is limited by the selected edge or
edges. ("Supported external sampling pulse widths" (p. 382))

[0J1U0D [eulaIXT T Jordeyd

NOTE « When a sampling signal of 5 MHz or greater is input, trigger points are
delayed by 1 sample.

« Itis recommended that the Roll Mode function be set to [On] when the exter-
nal sampling input signal is 100 kHz or lower (p. 102). When the Roll Mode
function is set to [Off] or [Auto], external sampling data is collected and saved
in memory after external sampling signals (rising, falling, and both rising and
falling) are input 32 times.

When the 8958 16-Ch Scanner Unit is installed

 Input sampling input signals of 100 kHz or lower. Signals higher than 100 kHz
cannot be sampled.

< During scanning, if they overlap with the external sampling frequency, chan-
nels where scanning is finished exist at the same time as channels where
scanning is not finished. Data may be sampled according to the timing shown
in the figure below.

EXT.SMPL External sampling timing 5
8958 5
CHL CHLDn-1 " CHiDn
CHz | CH2 Dn-1 X ; F2 Dn X
CH3 | CH3 Dn-1 N : CH3 BN
e CH4 Dn-1 i CHA DR
CHs CH5 Dn-1 ><§ ——
CHé6 CH6 Dn- ; CH6 Dn B
cH? P CH7 DAL 4 o :
CH8 CH8Dn-1 é CH3 Dn
Scanning operatioh Scanning operation Scanning operatiof

[___]Sampled data
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14.2.4 Synchronized Sampling Output (sync.ouT)

Sampling can be synchronized across multiple instruments.

Output sync signal
(10 MHz)

SYNC.OUT EXT.SMPL
5[5

o |

Synchronized sampling measurement

Synchronized Operation

Connection example

- Daisy-chain configuration

Set 1 instrument to Master, and set the others to Slave

v

EXT.SMPL
SYNC.OUT [Master

Using 1 master instrument, synchronize
sampling according to the sync signal input
to the EXT. SMPL terminal. (The sync sig-

nal is output by the master.)

—»| EXT.SMPL
SYNC.OUT | Slave As more instruments are connected, the dif-

ference between sampling timing on differ-

ent instruments becomes larger.

—| EXT.SMPL (Up to 3 instruments may be connected, in-
SYNC.OUT |Slave cluding the master)

With 1 instrument only, synchronized measurement is not possible and precise
measurement is not possible.

Sync Signals

Output signal
Output voltage range
Output clock frequency

CMOS level output (0 to 5 V)
HIGH level: 4.0t0 5.0 V, LOW level: 0to 0.5V
HIGH level: 30 ns, LOW level: 70 ns, frequency 100 ns

50V
N

AN

[ j—’\ LOW

AN

HIGH
4t05.0V

SYNC.OUT

O0to0.5V |< >|< >|

GND 70 ns 30ns
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Signal Output Procedure

ACAU.”ON To prevent damage to the instruments, do not connect the SYNC.OUT terminals
of two instruments.

1 Connect the SYNC.OUT and EXT.SMPL terminals of the instruments to be syn-
chronized (8860-50 or 8861-50), using BNC cables (9165 Connection Cord or
L9217 Connection Cord).

See "Synchronized Operation" (p. 384)

=\ .
‘@’ 9 § for a connection example
: &'/J & Output :
ﬁ a » Use 9165 Connection Cord or L9217
‘@) % Connection Cord to make the connec-
J ] &  tions
Instrument 1 Instrument 2

2 Set the master and slaves in the [SYNC] (Synchronization) section of the Ext
Term (external terminal) Settings screen.
Make settings for all instruments to be synchronized (Default setting: [Off]).

(To open the screen: Press the DISP key— Press the F7 [System] key—
Select with the SUB MENU keys —Ext Term Settings Screen)

Master instrument Salve instrument

=1 [SYNC] | = [SYNC] | ‘

[ SYNC.OUT |Master 3 ] [SYNC.OUT |5|aVE 3 ]

| YTy ] — | ‘
Set synchronization operation to [Master]. Set synchronization operation to [Slave].

Set only 1 instrument as [Master]. Synchronization is not possible if 2 or more instru-
ments are set to [Master].

3 Set the measurement conditions in the Status Settings screen.
See "Chapter 4 Measurement Configuration Settings" (p. 79)

NOTE For synchronized sampling measurement, sampling rates must be slower than 1
us/S.

4 Synchronized operation on the master instrument.
Master instrument

[ . | Select the [SYNC Start...] button.
F:u [SYNC]

SYMNC,OUT [Fancene ] ‘

Synchronized operation can be started
[| SYNC Start... |] only on the instrument specified as the
. master. (Output sync signal)

NOTE If you change the measurement condition settings after selecting the [SYNC
Start... ] button to start synchronized operation, select the [SYNC Start... ] button
again on the master instrument.

[0J1U0D [eulaIXT T Jordeyd
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In the sampling timing of the following modules, there is an offset from the sync
signal timing.

Input Module Offset from sync signal
Model 8956 Analog Unit Within -50 ns
Model 8957 High Resolution Unit Within -500 ns

If you want to change the measurement conditions

During synchronized measurement sampling, settings such as the time base and
sampling rate cannot be changed.

If you need to change these settings, stop measurement by all of the connected
instruments before making the changes. After making the changes, select the
[SYNC Start... ] button again in the Ext Term Settings Screen on the master
instrument.

When power is restored after a power outage during synchronized mea-
surement

Select the [SYNC Start... ] button in the Ext Term Settings Screen on the master
instrument.

Synchronized measurement does not restart if you do not select the button. Mea-
surement restarts if the Auto-Resume function (p. 355) is on, but no synchroniza-
tion is conducted with the connected instruments.
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14.2.5 GO/ NG Evaluation Output (GO/EXT oUT1) (NG/EXT OUT2)

Signals can be output when the results of evaluation of numerical calculations
are GO (pass) or NG (fail).

G__O/EXT OUT1
NG/EXT OUT2

e==l)  Signal is output.

Evaluation result is
GO or NG

NOTE The GO/EXT OUT1 and NG/EXT OUT2 terminals can be used as GO/NG evalu-
ation output terminals (GO, NG) or as external output terminals for specific con-
ditions (EXT OUT1, EXT OUT2) (p. 389). They cannot be used for both functions
at the same time.

The default setting (factory default) is [Num Calc].

GO/ NG Evaluation Output Signals

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0t0 5.0 V, LOW level: 0t0 0.5V
Maximum input voltage  -20 to +30 V 50 mA max 200 mW max

Evaluation result output period (for numerical calculations: 100 ms or greater
For one-shot measurements, the signal is saved. It returns to HIGH on the next
start.

For continuous measurements, the signal is saved until the next trigger event
occurs.

[0J1U0D [eulaIXT T Jordeyd

5V
HIGH
4t05.0V —

10 kQ

47kQ ] [ > LOW

0to 0.5V

N
4.7 kQ Evaluation result output period
GND

777
Example of a circuit for a warning device

Y5V v 5024V

) & g %:/Warning output
|

DPR Relay

— > sok? WK ascrsts et
ficos R

R 1to 5kQ

§1o kQ T HC74

+

1
o 1uF
Reset jr /e




388

14.2 External I/O

Signal Output Procedure

1 Connect the GO/EXT OUT1 terminal, NG/EXT OUT2 terminal, and GND termi-
nal to the controlled device.

8
8 "g GND is common. It can be connected to any ground.
5 g

8
-=7
e Connection procedure:

@GND "14.1 Connecting External Control Terminals” (p. 376)

uunuunnuunn|

2 In the Ext Term (external terminal) Settings screen, make settings for the [E/
EXT OUT1] and [NG/EXT OUTZ2] external output terminals.

(To open the screen: Press the DISP key— Press the F7 [System] key—
Select with the SUB MENU keys —Ext Term Settings Screen)

& [Output Terminall | Select the conditions under which the instru-
GO/EXT.OUTL [N e S ment outputs a signal.
NG/EXT.OUTZ [Faum cale 3

IRy re—— ] 1ng o 3 |

Output the GO/NG results of numerical evaluation

N |
um caic (default setting).

See For more information about other menu items
"14.2.6 External Output (GO/EXT OUT1)/ (NG/EXT OUT2)" (p. 389)

3 Evaluate the measurement data.

See For more information about calculation settings: Analysis and Communication
Supplement

The signal for the specified evaluation result is output.
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14.2.6 External Output (GO/EXT OUT1) (NG/EXT OUT2)

You can specify the states which cause signal output from the instrument.

GOJ/EXT OUT1
Error - = -
NG/EXT OUT2
Busy
Starting —} Signal is output.
Trigger Wait
State Output period
Error While error message (Error or Warning  During error

display) is displayed

Busy Instrument cannot start operation During save, printing, etc.
Start Instrument is starting an operation While instrument is starting
Trigger Instrument is waiting for trigger While instrument is waiting for
trigger
NOTE The GO/EXT OUT1 and NG/EXT OUT2 terminals can be used as external out-

put terminals for specific conditions (EXT OUT1, EXT OUT2) or as GO/NG eval-
uation output terminals (GO, NG). (p. 387)
They cannot be used for both functions at the same time.

External Output Signals

[0J1U0D [eulaIXT T Jordeyd

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0 to 5.0 V, LOW level: 0 to 0.5V
Maximum input voltage -20 to +30 V 50 mA max 200 mW max
5V
HIGH
10k 41t05.0V
EXT OUT1
EXT OUT2 v
47kQ | L > LOW
0to 0.5V |
4.7 kQ Output period
f GND
777

Signal Output Procedure

1 Connect the GO/EXT OUT1 terminal, NG/EXT OUT2 terminal, and GND termi-
nal to the controlled device.

g
4 ‘g GND is common. It can be connected to any ground.
&

z Connection procedure:
=GND "14.1 Connecting External Control Terminals" (p. 376)

~PRINT/EXTING
«STOP/EXTI2
~START/EXTINI
~GND

uunuuunnuuu|
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2 In the Ext Term (external terminal) screen, make settings for the [E/EXT
OUT1] and [NG/EXT OUTZ2] external output terminals.

(To open the screen: Press the DISP key— Press the F7 [System] key—
Select with the SUB MENU keys —Ext Term Settings Screen)

r & [Output Terminall

SOETOUT [ -

NG/EXT.OUT2 fstart - Select the conditions under which the instru-
s J11g ULt - ment outputs a signal.
Error Output a LOW level signal when an error occurs.

Output a LOW level signal when the instrument cannot start an opera-

Busy tion because it is starting another operation, saving data, printing, and
soon
Start Output a LOW level signal while instrument is starting.

Output a LOW level signal while instrument is waiting for a trigger, and

Trigger .
99 when a trigger event occurs.

Default setting: GO/EXT.OUT1: Numerical evaluation
NG/EXT.OUT2: Numerical evaluation

See For more information about other menu items
"14.2.5 GO/ NG Evaluation Output (GO/EXT OUT1)/ (NG/EXT OUT2)" (p. 387)

The signal for the specified state is output.
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14.2.7 External Input (START/EXT.IN1)/(STOP/EXT.IN2)/(PRINT/EXT.IN3)

Operation start and stop, data printing, and data saving can be initiated by exter-
nal signals.

Start measurement
Stop measurement
Print
Save

External signal input e

The default settings (factory defaults) for each terminal are [START], [STOP],
and [PRINT].

External Input Signals 9
)
=

Voltage range HIGH level: 3.0 to 5.0 V, LOW level: 0 to 0.8 V @

Pulse width level: 20 ms or greater, LOW level: 30 ms or greater K

Maximum input voltage 2t07V m
=
)
=
S

20 2
ms or
5V
greater 5V 8
_ S
HIGH <——>| START /EXT.IN1 10 kQ =
3.0to 5.0V STOP /EXT.IN2 =2
PRINT /EXT.IN3 200 Q
4 4 L M l {éo—iéo
LOW 2200 pF l
0to 0.8V c >
GND
30 ms or
greater

Signal Input Procedure

1 Connect the START /EXT.IN1, STOP /EXT.IN2, and PRINT /EXT.IN3 terminals
and the GND terminal to the external signal source device.

g
2 ‘g GND is common. It can be connected to any ground.
&

e Connection procedure:
“GND "14.1 Connecting External Control Terminals" (p. 376)

nununnnnnnn|
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2 In the Ext Term (external terminal) Settings screen, make settings for the
[START /EXT.IN1], [STOP /EXT.IN2], [PRINT /EXT.IN3] external terminals.

(To open the screen: Press the DISP key— Press the F7 [System] key—
Select with the SUB MENU keys —Ext Term Settings Screen)

~%# [Input Terminall ]
START/EXT NI [TaRT 3 Select the operation performed by the in-
STOR/EXT N2 [eTop E| strument in response to external signal in-
PRINT /EXT INZ [FRINT 3 put.
== |—¢ =
EXT.SMPL I—l 3
START Start measurement.
STOP Stop measurement.
START/STOP Start measurement on LOW level, and stop measurement
on HIGH level.
PRINT Print to the destination specified as the PRINT key output
destination.
SAVE Save to the media specified for the SAVE key, according to

the specified conditions.

Default setting: START/EXT.IN1: START
STOP/EXT.IN2: STOP
PRINT/EXT.IN3: PRINT

3 Short circuit the terminal and GND, or input a HIGH level (3.0 to 5.0 V) or LOW
level (0 to 0.8 V) pulse wave or rectangular wave to the terminal.

Control with the LOW level of the input waveform.
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14.2.8 Probe Calibration Signal Output (TRIG ouT/CAL)

Connect to calibrate the 9665 10:1 Probe or 9666 100:1 Probe.

For more information about connections and calibration procedures, refer to
"Calibration" of "2.5 Connecting Attenuating Probes" in the Input Module Guide

Connect attenuating '
probe

Adjust the pulse wave while viewing
the screen.

NOTE The TRIG OUT/CAL terminal can be used as a probe calibration output signal
terminal (CAL) or as a trigger output terminal (TRIG OUT) (p. 380). It cannot be

used for both functions at the same time.

External Output Signals

Output signal Open collector output (with voltage output), active LOW

Output voltage range  HIGH level: 4.0t0 5.0 V, LOW level: 0to 0.5 V

Frequency 1 kHz (square wave)
HIGH
4t05.0V
Y
LOW
Oto0.5V
|e——|<—>|

|500 Us 500 uls
<~

1ms

[0J1U0D [eulaIXT T Jordeyd
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15.1 General Specifications

* Unless otherwise noted, information provided for the 8860-50 also applies to the 8860-
51, and information provided for the 8861-50 also applies to the 8861-51.
* The 8860-51 and 8861-51 do not have a PC CARD slot.

| 15.1 General Specifications

(1) Basic Specifications

Measurement functions Memory Function (high-speed data saving)
Recorder Function (real time recording)
REC&MEM Function (Both real-time and high-speed recording)
FFT Function (frequency analysis)
Real-Time Saving Function

No. of input modules Model 8860-50: 4 Modules
Model 8861-50: 8 Modules 9
No. of channels (max.) Model 8860-50: %
8 analog channels + 16 logic channels §
16 analog channels + 16 logic channels (using the Model 8946 4-Ch Analog Unit) -
64 analog channels + 16 logic channels (using the Model 8958 16-Ch Scanner Unit) a
Model 8861-50: n
16 analog channels + 16 logic channels -8
32 analog channels + 16 logic channels (using the Model 8946 4-Ch Analog Unit) %
128 analog channels + 16 logic channels (using the Model 8958 16-Ch Scanner Unit) o
(Logic channels are equipped as standard. The GND terminal on this instrument is com- g_
o
mon) >
. n
Memory capacity
Model Model Channels Standard 32 MWords Expands by up to 1 GWord
odels 8860-50: Used (Model 9715-50 Memory Board) (Model 9715-53 Memory Board)
9715-50 Memory Board
(32M) 1 12-bit (16-bit) x 32 MWords/Ch 12-bit (16-bit) x 1G word/ch
9715-51 Memory Board 2 12-bit (16-b|t) x 16 MWords/Ch 12-bit (16'b|t) x 512 MWords/Ch
(128V) 4 12-bit (16-bit) x 8 MWords/Ch 12-bit (16-bit) x 256 MWords/Ch
95)71125'\'/'52 Memory Board 8 12-bit (16-bit) x 4 MWords/Ch 12-bit (16-bit) x 128 MWords/Ch
( ) 16 12-bit (16-bit) x 2 MWords/Ch 12-bit (16-bit) x 64 MWords/Ch
9715-53 Memory Board
(1G) Model Channels Standard 64 MWords Expands by up to 2 GWords
8861-50: Used (Model 9715-50 Memory Board x 2) | (Model 9715-53 Memory Board x 2)
2 12-bit (16-bit) x 32 MWords/Ch 12-bit (16-bit) x 1G word/ch
4 12-bit (16-bit) x 16 MWords/Ch 12-bit (16-bit) x 512 MWords/Ch
8 12-bit (16-bit) x 8 MWords/Ch 12-bit (16-bit) x 256 MWords/Ch
16 12-bit (16-bit) x 4 MWords/Ch 12-bit (16-bit) x 128 MWords/Ch
32 12-bit (16-bit) x 2 MWords/Ch 12-bit (16-bit) x 64 MWords/Ch
Maximum sampling rate 20 MS/s (All channels simultaneously) (using 8956 Analog Unit)
External sampling (10 MS/s)
Timebase accuracy +0.005% (Relative grid timing error)
Input system Plug-in modules (units) with 2, 4 or 16 channels each

External control terminals External Trigger, Trigger Output, GO/NG Output, Sampling Synchronization Output, Ex-
ternal Start, External Stop, Print Input, External Sampling Input
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15.1 General Specifications

Clock functions

Backup battery life

Operating temperature and
humidity

Temperature and humidity
range for guaranteed
accuracy

Period of guaranteed
accuracy

Storage temperature and
humidity

Operating environment

Isolation resistance and
withstand voltage

Power source

Maximum rated power

Dimensions

Mass

Applicable Standards

Auto calendar, auto leap year judgment, 24-hour timer

Accuracy With power on: £2.5 ppm
With power off: £100 ppm (Approx. £8.6 s/day) (typically £50 ppm at room
temperature)

Approx. Ten years for clock and settings (@25°C, 77°F)
Temperature 0 to 40°C (32 to 104°F), Humidity 20 to 80% RH (non-condensating)

Temperature 23+5°C (73+£9°F), Humidity 20 to 80% RH (non-condensating)

1 year
Temperature -10 to 50°C (14 to 122°F), Humidity 20 to 90% RH (non-condensating)

Indoors, Pollution degree 2, Altitude up to 2,000 m (6,562-ft.)

Chassis-to-Power Line: 1.62 kV AC for 1 minute, 100 MQ or more @ 500 V DC
DC Input Module-to-Chassis and between Modules: 3.7 kV AC for 1 minute, 100 MQ or
more @ 500 V DC

100 to 240 V AC (continuous input) @ 50/60 Hz

(Voltage fluctuations of £10% from the rated supply voltage are taken into account.)
10 to 16 V DC (when using the Model 9684 DC Power Unit)

Anticipated transient overvoltage 4000 V

Model 8860-50: 220 VA (No printer, but fully loaded with Model 8956 Analog Units,
Model 9715-53 Memory Board and Model 9718-50 HD Unit)
300 VA (with A4 Printer, and fully loaded with Model 8956 Analog Units,
Model 9715-53 Memory Board and Model 9718-50 HD Unit)
Model 8861-50: 280 VA (No printer, but fully loaded with Model 8956 Analog Units,
Model 9715-53 Memory Board and Model 9718-50 HD Unit)
350 VA (with A4 Printer, and fully loaded with Model 8956 Analog Units,
Model 9715-53 Memory Board and Model 9718-50 HD Unit)

Model 8860-50: Approx. 330W x 250H x 184.5D mm (12.99"W x 9.84"H x 7.26"D)
With Model 8995 A4 Printer Unit:
Approx. 330W x 272.5H x 184.5D mm (12.99"W x 10.73"H x 7.26"D)
With Model 8995-01 A6 Printer Unit:
Approx. 330W x 255.5H x 184.5D mm (12.99"W x 10.06"H x 7.26"D)

Model 8861-50: Approx. 330W x 250H x 284.5D mm (12.99"W x 9.84"H x 11.2"D)
With Model 8995 A4 Printer Unit:
Approx. 330W x 272.5H x 284.5D mm (12.99"W x 10.73"H x 11.2"D)
With Model 8995-01 A6 Printer Unit:
Approx. 330W x 255.5H x 284.5D mm (12.99"W x 10.06"H x 11.2"D)

(sans protrusions)
Model 8860-50: Approx. 8 kg (282.2 0z.) (Instrument)

Approx. 9.5 kg (335.1 o0z.) (With Model 8995 A4 Printer Unit)
Approx. 9.0 kg (317.5 o0z.) (With Model 8995-01 A6 Printer Unit)

Model 8861-50: Approx. 10.5 kg (370.4 0z.) (Instrument)
Approx. 12 kg (423.3 0z.) (With Model 8995 A4 Printer Unit)
Approx. 11.5 kg (405.6 oz.) (With Model 8995-01 A6 Printer Unit)
Safety EN61010
EMC EN61326 Class A
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Accessories e 1 Quick Start Manual...........cceeveeeeeeeieieeiiiieccccciinnaens 1

e 2 Input Module GUIdE........cceeriiiiiiiiei e 1

« 3 Instruction Manual (This document)...........cccccceeernnnee 1
For information about * 4 Analysis and Communication Supplement................. 1
options: « Application CD (Wave Viewer and Communications Manual) 1
"Appendix 5 Options" (p. © POWEE COrd ....ooiiiiieiiiee e 1
A51) e Input Cable Labels ...

 Ferrite clamp-on choke

If a printer is installed (one roll of compatible recording paper)
* Model 9231 Recording Paper

(for Model 8995 A4 Printer UNit).........ccccveeiiiiiieeeeninns 1 roll
* Model 9234 Recording Paper

(for Model 8995-01 A6 Printer Unit) .........ccoeeviiiieeennnns 1roll
e Paper ROl HOIAErS ..o 1 pair

(2) Recording Section

(Model 8995 A4 Printer Unit or 8995-01 A6 Printer Unit: option specified when ordering)
You can select an A4- or A6-size printer

Recording system Thermosensitive recording system using thermal line head

Recording paper « Model 9231 Recording Paper: 216 mm x 30 m (8.50” x 98.43-ft) roll-type thermosen-
sitive paper
* Model 9234 Recording Paper: 112 mm x 18 m (4.41" x 59.058-ft) roll-type ther-
mosensitive paper

Recording width * Model 8995 A4 Printer Unit: using Model 9231 Recording Paper
Overall recording width 212 mm +1mm (8.35"+0.04"),
Waveform portion 200 mm +1 mm (7.87"+0.04") (20 div)
* Model 8995-01 A6 Printer Unit: using Model 9234 Recording Paper
Overall recording width 104 mm +0.3 mm (4.09"+0.01"),
Waveform portion 100 mm +0.3 mm (3.94"+0.01") (20 div)

suonealyloads gt Jo1dey)d

Recording speed Maximum 25 mm/s

Paper feeding accuracy +1.5% (@25°C, 77°F, 60% RH)

(3) Display Section

Display character English/ Japanese/ Chinese selectable
Display type 10.4-in TFT Color LCD (800 x 600 dots)
Display resolution * Memory Function, Recorder Function

Horizontal scrolling Waveform: 25 div (time axis) x 20 div (voltage axis)
(1 div = 25 dots (time axis) x 25 dots (voltage axis))
Vertical scrolling Waveform: 20 div (time axis) x 20 div (voltage axis)
(1 div = 25 dots (time axis) x 30 dots (voltage axis))

« X-Y display (1-graph display)
Waveform: Horizontal 20 div x 20 div (1 div = 25 x 25 dots)

« X-Y display (4-graph display)
Waveform: Horizontal 20 div x 20 div (1 div =5 x 5 dots)

Operating life LCD: MTBF Approx. 52,000 hours
(LCD module only) Backlight: Approx. 50,000 hours (continuously on)

TFT color LCDs characteristically have a few defective pixels that do not always light, or that remain lit.
We do not consider the presence of six or fewer such defects to indicate a damaged or faulty display. Please be aware of
this in advance.
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(4) Memory Storage (optional, must be specified when ordering)

Capacity

Expansion method

Model 8860-50:0ne of the following is required
Model 8861-50:Two of the same type are required

¢ Model 9715-50 Memory Board (32 MWord memory)
¢ Model 9715-51 Memory Board (128 MWord memory)
¢ Model 9715-52 Memory Board (512 MWord memory)
¢ Model 9715-53 Memory Board (1 GWord memory)

Exchange installed memory boards

(5) Memory Storage Backup Function
(Model 9719-50 Memory Backup Unit: option must be specified when ordering)

Waveform backup time

Waveform backup power

Model 8860-50:Approx. 10 hours
Model 8861-50:Approx. 5 hours
(after full charge, @25°C, 77°F)

NiMH battery
Charger built-in (charges when power on, approx. 2 hours charge time)

(6) External Storage

PC Card (Not available on the 8860-51 or 8861-51)

Slots

Card types
Data formats

Storage contents

2 Slots, compliant with PC Card Standard specification
PC Card Types | and Il accepted

Flash ATA cards, Hard disk drive (HDD) cards
FAT and FAT32 supported

¢ Setting configurations

* Measurement data (binary ASCII, BMP) (data between A-B cursors can be saved)
« Screen images (BMP)

¢ Calculation results

¢ Thinned storage (ASCII: simple thinning)

Hard Disk Drive (Model 9718-50 HD Unit: option must be specified when ordering)
(Ships standard with the 8860-51 and 8861-51)

Storage system
Storage capacity
Format

Storage contents

2.5-inch hard disk drive
80 GB
FAT32

¢ Setting configurations

« Measurement data (binary ASCII, BMP) (data between A-B cursors can be saved)
« Screen images (BMP)

¢ Calculation results

¢ Thinned storage (ASCII: simple thinning)
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(7) External Interfaces

PC Card Slot (Not available on the 8860-51 or 8861-51)

GP-IB Contec GP-IB card, Supports GP-IB(CB)FL
Also provides remote control of the installed input modules.
Complies with IEEE 488.2-1987

USB (equipped as standard)

USB Standard USB2.0 compliant
Connector Series-A receptacle 3 ports
Connecting devices Keyboard, mouse, printer, hard disk drive, USB memory

LAN (equipped as standard)

Compliant standards Ethernet 100Base-TX, 10Base-T
Connector RJ-45
Functions HTTP server, FTP server, file sharing, DHCP-compliant and e-mail sending
. . &
Monitor Output (equipped as standard) 9—*;
o
Connector 15-pin D-sub o
Output format SVGA G
[02)
®
(8) Power Supply Options o
g.
9684 DC Power Unit (specify option when ordering) =
Accuracy is specified at 23+5°C (73+9°F) and 20 to 80% RH, 30 minutes after power on 8
)
Rated input voltage 12 v DC
Input voltage range 10to 16 V DC
Maximum rated power 200 VA

Operating temperatureand  Accordance with the specification of the instrument in which Model 9684 is installed
humidity

Storage temperature and Accordance with the specification of the instrument in which Model 9684 is installed

humidity

Operating environment Accordance with the specification of the instrument in which Model 9684 is installed

Breakdown voltage 700 V DC for 1 min. (between input and output, and between input and instrument
chassis)

Isolation voltage 100 MQ or more @ 500 V DC (between input and output, and between input and
instrument chassis)

Dimensions Adds approx. 29 mm (1.14”) (D) to dimensions of Models 8860-50/ 8861-50

Mass Adds approx. 1.25 kg (42.30z.) to the weight of Models 8860-50/ 8861-50

Applicable Standards Safety EN61010

EMC ENG61326 Class A
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9687 Probe Power Unit (specify option when ordering)
Accuracy is specified at 23+5°C (73+9°F) and 20 to 80% RH, 30 minutes after power on

No. of powered channels
Compatible probes
Rated output voltage
Rated output current

Operating temperature and
humidity

Storage temperature and
humidity

Operating environment
Dimensions
Mass

Applicable Standards

8

3273-50, 3274, 3275, 3276, 9322
12V

+3 A (total for all channels)

Accordance with the specification of the instrument in which Model 9687 is installed

Accordance with the specification of the instrument in which Model 9687 is installed

Accordance with the specification of the instrument in which Model 9687 is installed
Adds approx. 18.2 mm (0.72") (D) to dimensions of Models 8860-50/ 8861-50
Adds approx. 570 g (20.10z.) to the weight of Models 8860-50/ 8861-50

Safety EN61010
EMC ENG61326 Class A
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15.2 Trigger Section

I 15.2 Trigger Section

Trigger method Digital comparison

Trigger modes « Memory Function and FFT Function: Single, Repeat or Automatic
« Recorder Function: Single or Repeat
« REC&MEM Function: Single, Repeat, or Timer
» Real-Time Saving Function: Single, Repeat, or Timer

Trigger source Analog, logic A to D, external trigger, manual trigger, timer trigger

Free-run operation occurs when all trigger types are off.

* Normal Mode
All analog channels can be set as trigger sources

» Expanded Mode
One analog channel can serve as multiple trigger sources
(Up to eight trigger sources on channels in modules (Units) 1 to 4 in Models 8860-50
and 8861-50, plus an additional eight sources on channels in modules 5 to 8 in
Model 8861-50.)

External triggering occurs by applying a 2.5 V falling edge signal, or shorted terminals

(can be set to rising edge).

The sources of trigger events are displayed

Trigger criteria AND or OR of each trigger source

Trigger types (analog) » Level Trigger
Set digitally as a voltage value below full-scale
Triggering occurs when the signal rises (or falls) through a specified value.

* Windows Trigger
Upper and lower trigger threshold levels are specified
Triggering occurs when the signal enters or exits the defined threshold range.

» Period Trigger*
A trigger period reference voltage level and period range are specified
The period of the signal rising (or falling) through the specified level is measured,
and triggering occurs when the period is outside of the specified range.

Glitch Trigger*
Triggering occurs when the signal pulse width is narrower than the specified pulse
width defined as rising or falling through a specified voltage level.

Slope Trigger*

Triggering occurs when the signal exceeds (or does not exceed) a specified rate of
change.

Voltage Sag Trigger (Drop)

Triggering occurs when peak voltage falls below the specified level (for commercial
power).

(* Expanded setting only)

suonealjloads gt Jo1dey)d

Specified Event
The number of times trigger criteria are met (on all trigger sources) is counted, and trig-
gering occurs when the specified event count is reached.

Trigger types (logic) Pattern (mask) trigger by 1, 0, 0|1 or X
(O|1: triggering occurs when changing to either state, X: don't care)

Trigger filter Off or 0.1 to 10.0 div (settable in 0.1 increments) (Memory Function and REC&MEM
Function)

On (10 ms), Off (Recorder Function)
Trigger level resolution 0.1% f.s. (f.s. = 20 div)

Pre-trigger -100 to 100% (settable in 1% increments) recording time is displayed before and after
triggering (Memory Function, Recorder Function and REC&MEM Function)

Trigger timing Start, Stop and Start & Stop (Recorder Function)
Start and Stop criteria can be set independently.
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15.2 Trigger Section

Trigger output

Trigger Input and Output
Terminals

Level Display Function

Open-collector output (with 5 V output, Active Low)
Pulse Width: at least 1 ms (When using Memory Division: at least 150 [LS)

Terminal Block

Displays the signal level while Trigger Wait (display can be turned off)
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15.3 Memory Function

I 15.3 Memory Function

5, 10, 20, 50, 100, 200, 500 us/div

1, 2, 5, 10, 20, 50, 100, 200, 500 ms/div

1, 2, 5, 10, 30, 50, 100 s/div

1, 2, 5 min/div

External sampling (100 S/div) allows simultaneous control of multiple instruments

Timebase

Time axis resolution 100 points/div

1/100th of timebase, or external sampling
The timebase can be set according to sampling period
Two different sampling periods can be set

Sampling period

Fixed or adjustable
The setting range depends on the capacity of installed memory and the number of chan-
nels enabled for use ("Appendix 2.4 Memory Capacity and Maximum Recording
Length" (p. A35))
 Fixed settings
25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000, 200000,
500000, 1000000, 2000000, 5000000, 10000000

Recording Length

0O
Maximum Recording Length [Divisions] g
Installed Memory =
(Words) No. of Channels Used @
16 8 4 2 1 =
8860-50 ra86150 32 16 8 7 2 o
32M 64M 20,000 20,000 50,000 100,000 200,000 '(é)
128M 256M 50,000 100,000 200,000 500,000 1,000,000 o
512M 1G 200,000 500,000 1,000,000 2,000,000 5,000,000 g
1G 2G 500,000 1,000,000 2,000,000 5,000,000 | 10,000,000 g
o
=
. . w
« Adjustable settings
1 to 10240000 (in 1-div steps)
Maximum Recording Length [Divisions]
Installed Memory
(Words) No. of Channels Used
16 8 4 2 1
8860-50 56150 32 16 8 4 2
32M 64M 20,000 40,000 80,000 160,000 320,000
128M 256M 80,000 160,000 320,000 640,000 1,280,000
512M 1G 320,000 640,000 1,280,000 2,560,000 5,120,000
1G 2G 640,000 1,280,000 2,560,000 5,120,000 | 10,240,000

1, 2, 3, 4, 6, 8 or 16 screens (printer, excluding Model 8995-01 A6 Printer Unit)
Can be displayed sequentially, or selectable layout (for three divisions or more)
X-Y screens (1 or 4 screens) (X-Y and time axis screens can be combined)
Sheet display (up to 32 channels displayed per sheet)

Screen and Printing
Settings

Interpolation function Line (exc. X-Y), dot or line (with X-Y)

Recording line distinction 32 colors (four printing types)

Overlay function Provided
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Waveform compression
and magnification

Waveform scrolling

Auto Print

Manual Print

Selection printing

Smoothed printing

Report Print
Login function

Variable display function

Zoom function

X-Y Composites

¢ Time axis
x 10, x 4, x2, x1
x 1/2, x 1/5, x 1/10, x 1/20, x 1/50, x 1/100, x 1/200, x 1/500,
x 1/1000, x 1/2000, x 1/5000, x 1/10000, x 1/20000, x 1/50000,
x 1/100000, x 1/200000, x 1/500000

« Voltage axis
x 100, x 50, x 20, x 10, x5, x 2, x 1, x 1/2, x 1/5, x 1/10

Left-right scrolling by Jog and Shuttle knobs

Waveforms can be viewed and scrolled before measurement finishes

(Roll Mode: restricts time axis and waveform compression)

Parts of the waveform already recorded can be scrolled into view while measuring

On or Off: automatically prints recorded waveforms
(Selectable for whole waveform, or for cursor-defined selection)

Available

The whole waveform or cursor-defined selection can be selected for printing by PRINT
key settings

Printout magnification can be set independently from display magnification

Prints the waveform between A/B cursors (by PRINT key setting)

Setting print quality to [Fine (Slow)] doubles print density in the time axis direction, pro-
viding smooth waveform printing (Only using the Model 8995 A4 Printer Unit)

Available
Prints and displays measurement data as numeric values

Provided (voltage axis)
Upper and lower limits and range position can be set
Variable settings can be linked to changes in voltage range settings

Provided (split-screen display of whole waveform and magnified section is available)

X-Axis: 16 channels, Y-Axis: 16 channels (16 composites)
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I 15.4 Recorder Function

Time axis

Time axis resolution

Sampling period

Recording mode

Recording length

Screen and printing
settings

Interpolation function
Recording line distinction

Waveform magnification
and compression

10*, 20%1, 50*1, 100*1, 200*1, 500 ms/div

1, 2, 5, 10, 30, 50, 100 s/div

1, 2, 5, 10, 30 min/div

1 h/div

*1. Real-time paper recording is not available with the faster ranges (10 ms to 200 ms/
div), although waveforms can still be recorded in memory and monitored on-screen.
Up to 5000 divisions (with Model 9715-50 Memory Board installed) of waveforms
can be stored before measurement stops. Also, if the Recording Length is set to
other than [Cont], simultaneous printing is available, so waveforms can be printed
under the following conditions:

With [Cont]: Recording Length, 20 ms/div to 1 h/div

With Model 8958 16-Ch Scanner Unit installed, 50 ms/div to 1 h/div
100 points/div

100 ns, 1 us, 10 us, 100 us, 1 ms, 10 ms, 100 ms, 1s
(not more than 1/100th of the selected timebase)

Maximum and minimum recording values
Records data at a rate of 100 samples per division, with a maximum and minimum value
included in each sample.

Fixed, User (Adjustable) or Cont (Continuous)
(setting range depends on the capacity of installed memory)

» Fixed settings

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000
» Adjustable settings

1 to 160000 (in 1-div steps)

Maximum Recording Length [Divisions]
Installed Memory Other than the Model 8958 16-Ch Model 8958 16-Ch Scanner Unit
(Words) Scanner Unit
. Adjustable or . Adjustable or
8860-50 | 8861-50 Fixed Continuous Fixed Continuous
32M 64M 5,000 5,000 1,000 1,000
128M 256M 20,000 20,000 5,000 5,000
512M 1G 50,000 80,000 20,000 20,000
1G 2G 100,000 160,000 20,000 40,000

Continuous setting is not available for 10 ms to 200 ms/div timebase settings when
printing.

Timebase settings of 10 ms/div to 1 s/div are not available when printing numerical val-
ues on the Model 8995-01 A6 Printer Unit

1, 2,3, 4,6, 8or 16 screens (printer, except on the Model 8995-01 A6 Printer Unit), can
be displayed sequentially, or selectable layout (for three divisions or more)
Sheet display (up to 32 channels displayed per sheet)

Line
32 colors (four printing types)
e Time axis
x 4% x 2% x 1, x1/2, x1/5, x1/10, x 1/20, x 1/50, x 1/100, x 1/200, x 1/500,

x 1/1000, x 1/2000, x 1/5000, x 1/10000, x 1/20000
(* Screen display only. Printing is can be x 1 or more)

» Voltage axis
x 100, x 50, x 20, x 10, x5, x 2, x 1, x 1/2, x 1/5, x 1/10

suonealjloads gt Jo1dey)d
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Waveform Storage

Waveform Scrolling

Print functions

Report Print
Logging recording

Variable display function

The most recent 5,000 divisions of measurement data is retained in internal memory
(when the Model 8958 16-Ch Scanner Unit is not installed)
Model 8860-50 128 MWords: 20,000 div, 512 MWords: 80,000 div,

1 GWord: 160,000 div

Model 8861-50 256 MWords: 20,000 div, 1 GWord: 80,000 div,
2 GWords: 160,000 div

Viewing by backwards scrolling and re-printing are available
Parts of the waveform already recorded can be scrolled into view while measuring

On, Off and Re-print are available

Printing can be paused and restarted while measuring

When printing is turned on, you can select printing of the last 0 to 15 divisions.
Printout magnification can be set independently from display magnification

Available
Prints and displays measurement data as numerical values

Provided (voltage axis)
Upper and lower limits and range position can be set
Linkage of Variable settings to voltage range setting changes can be selected
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| 15.5 REC&MEM Function

Time axis

* Recorder Function
100, 200, 500 ms/div
1, 2,5, 10, 30, 50, 100 s/div
1, 2,5, 10, 30 min/div
1 h/div
* Memory Function
10, 20, 50, 100, 200, 500 ps/div
1, 2, 5, 10, 20, 50, 100, 200, 500 ms/div
1, 2, 5, 10, 30, 50, 100 s/div
1, 2, 5 min/div

Depending on the timebase of the Memory and Recorder waveforms, some setting com-

binations are invalid (p. 94).

The 8958 16-Ch Scanner Unit supports only the Recorder function

Time axis resolution 100 points/div

Recorder Function: Same as the sampling rate of the Memory Function

Sampling period
Memory Function: 1/100™ of the timebase

Recording length * Recorder Function 0O
Fixed, User (Adjustable) or Cont (Continuous) g
(Setting range depends on installed memory capacity, whether Memory Division is =4
enabled, and whether the 8958 16-Ch Scanner Unit is installed) @
Fixed settings:25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 G
Adjustable settings:25 to 100000 (in 1-div steps)

Continuous setting is not available for 10 ms to 200 ms/div timebase settings when -g)
printing. g
Timebase settings of 10 ms/div to 1 s/div are not available when printing numerical val- =
ues on the Model 8995-01 A6 Printer Unit 8
Maximum Recording Length o
[Fixed] [div] o
Memory Storage Capacity
8958 16-Ch Scanner Unit
32M 128M 512M 1G
Not installed 2,000 10,000 20,000 50,000
Installed 500 2,000 10,000 20,000
[User] [div]
Memory Storage Capacity
8958 16-Ch Scanner Unit
32M 128M 512M 1G
Not installed 2,000 10,000 40,000 80,000
Installed 500 2,000 10,000 20,000
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Recording length « Memory Function
Fixed, User (Adjustable)
(Setting range depends on installed memory capacity, whether Memory Division is
enabled, and whether the 8958 16-Ch Scanner Unit is installed)

Fixed settings: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000,

100000

Adjustable settings: 25 to 10000000 (in 1-div steps)

Maximum Recording Length

[Fixed] [div]
Number of the Memory Storage Capacity

Memory Division 32M 128M 512M 1G

OFF 5,000 20,000 50,000 100,000

2,000 10,000 20,000 50,000

1,000 5,000 20,000 20,000

500 2,000 10,000 20,000

16 200 1,000 5,000 10,000

32 100 500 2,000 5,000

64 50 200 1,000 2,000

128 25 100 500 1,000

256 50 200 500

512 25 100 200

1024 50 100

[User] [div]

Number of the Memory Storage Capacity

Memory Division 32M 128M 512M 1G

OFF 5,000 20,000 80,000 160,000

2,500 10,000 40,000 80,000

1,250 5,000 20,000 40,000

620 2,500 10,000 20,000

16 300 1,250 5,000 10,000

32 140 620 2,500 5,000

64 60 300 1,250 2,500

128 30 140 620 1,250

256 15 60 300 620

512 30 140 300

1024 15 60 140

Screen and printing
settings

1, 2, 3, 4, 6, 8 or 16 screens (printer, except on the Model 8995-01 A6 Printer Unit), can
be displayed sequentially, or selectable layout (for three divisions or more)
Sheet display (up to 32 channels displayed per sheet)

Recording line distinction

LCD (display)

32 colors (four printing types)

Switch between Recorder and Memory waveforms
Simultaneous split-screen display of Recorder and Memory waveforms

Printer Output When measurement starts, only the Recorder waveform can be output.
When stopped, depending on the screen display, either the Recorder or Memory wave-

form can be printed.
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15.5 REC&MEM Function

Waveform Storage
(Recorder Waveform)

Trigger source

Zoom function
Report Print

Variable display function

Logging recording

The most recent 2,500 divisions of measurement data is retained in internal memory
(when the Model 8958 16-Ch Scanner Unit is not installed)
Model 8860-50 128 MWords: 10,000 div, 512 MWords: 40,000 div,

1 GWord: 80,000 div

Model 8861-50 256 MWords: 10,000 div, 1 GWord: 40,000 div,
2 GWords: 80,000 div

Viewing by backwards scrolling and re-printing are available

Timer trigger source, or OFF (Recorder Function)
CH1 to CH16, Logic A to D and external trigger (Memory Function)

Provided (available with the Memory waveform display)
Available

Provided (voltage axis)
Upper and lower limits and range position can be set
Linkage of Variable settings to voltage range setting changes can be selected

Prints and displays measurement data as numerical values

suonealyloads gt Jo1dey)d
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15.6 FFT Function

| 15.6 FFT Function

FFT channel mode

Frequency range

Dynamic range

Number of sampling points
Frequency resolution

Antialiasing filter

Analysis channel setting

Analysis data

FFT analysis mode setting

Display format setting

Windows
Display scale
Print function

Averaging function

Logging recording

lch FFT
2ch FFT

133 mHz to 8 MHz

72dB (logical value) (with Model 8938 or 8947)
96dB (logical value) (with Model 8957 or 8960)

1000, 2000, 5000, 10000, 20000
1/400, 1/800, 1/2000, 1/4000, 1/8000

Automatic cutoff frequency selection linked to frequency range
(With Model 8957 High Resolution Unit, 8938 FFT Analog Unit, 8947 Charge Unit,
8960 Strain Unit)

Either one or two channels can be freely specified for FFT analysis (up to 16 analyses
can be specified)

Data to be subject to FFT analysis can be newly acquired or selected from data previ-
ously acquired with the Memory function or memory waveform from the REC&MEM
function.

Newly acquired: when measurement starts, the number of specified sampling points is
acquired, and calculation performed.

Memory waveform: applies calculations data prestored with the Memory function or
memory waveform from the REC&MEM function

Data to be subject to FFT analysis can be newly acquired or selected from data previ-
ously acquired with the Memory function.

Storage waveform, Linear spectrum, RMS spectrum, Power spectrum, Power spectrum
density, Cross-power spectrum, Auto-correlation function, Histogram, Transfer func-
tion, Cross-correlation function, Impulse response, Coherence function, Octave analy-
sis, Phase spectrum, Power spectrum density (LPC)

1, 2, or 4 screen display, Nyquist display

When using memory waveforms as analysis data, memory waveform + FFT1 and mem-
ory waveform + FFT2 screens can be displayed.

(Calculation points can be specified by waveform scrolling.)

Rectangular, Hann, Exponential, Hamming, Blackman, Blackman-Harris, Flat top
Linear scale, Log scale, Phase
Applicable to the Memory function

Timebase, simple averaging on frequency axis, exponential averaging on frequency ax-
is, peak hold on frequency axis
(settable from 2 to 10,000 counts)

Prints measurement data as numerical values
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15.7 Real-Time Saving Function

I 15.7 Real-Time Saving Function

Timebase

Time axis resolution

Sampling period
Save destinations

Recording Length

Screen and Printing
Settings

Recording line distinction

LCD (display)

Printer Output

Zoom function
Report Print

Variable display function

Login function

Memory transfer function

« Measurement waveform
100, 200, 500 ps/div
1, 2,5, 10, 20, 50, 100, 200, 500 ms/div
1, 2, 5, 10, 30, 50, 100 s/div
1, 2, 5 min/div
« Whole waveform (with auto setting function)
10, 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50, 100 s/div
1, 2, 5, 10, 30 min/div
1 h/div
May be limited by saving destination and number of channels

100 points/div

Measurement waveform: 1/100th of the timebase
Whole waveform: same as measurement waveform

Hard drive (HDD), LAN or PC Card

Maximum recording length: determined by available space at the save destination, the
file system, number of channels and whole waveform timebase
Length is set in units of divisions, up to the maximum recording length

1, 2, 3, 4, 6, 8 or 16 screens (printer)

Can be displayed sequentially, or selectable layout (for three divisions or more)

Sheet display (up to 32 channels displayed per sheet)

Available when the screen display shows only the whole waveform or only the measure-
ment waveform

32 colors (four printing types)

While measuring: whole waveform
After measuring: selectable from whole waveform, measurement waveform, or both
whole and measurement waveforms displayed simultaneously (split-screen).

Output is not available while measuring.
When not measuring, the whole or measurement waveform can be printed as displayed
on the LCD

Provided (when only a measurement waveform is displayed)
Available

Provided (voltage axis, timebase)
Upper and lower limits and range position can be set
Variable settings can be linked to changes in voltage range settings

Prints and displays measurement data as numeric values

Data can be analyzed with the Memory function and FFT function.

suonealjloads gt Jo1dey)d
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15.8 Functions

I 15.8 Functions

15.8.1 Practical Functions

Waveform Processing (Memory Function)

Numerical Calculations

Waveform Parameter
Judgment

Waveform Processing
Calculations

Averaging

Average value, RMS value, P-P value, Maximum value, Time-to-Maximum value, Min-
imum value, Time-to-Minimum value, Period, Frequency, Rise Time, Fall Time, Area
value, X-Y Area value, Standard Deviation, Time-to-Specified Level, Pulse Width, Duty,
Pulse Count, Four Arithmetic Operators

Sixteen calculations are available at the same time

Calculation results can be saved to external storage media and printed

Judgment is available by setting MAX and MIN values as waveform parameter calcula-
tion results

Four arithmetic operators, absolute value, exponent, common logarithm, square root,
moving average, differential calculus (first and second derivatives), integral calculus
(first and second integrals), transposition on the time axis, trigonometric functions (sin,
cos, tan) and inverse trigonometric functions (asin, acos, atan), up to 16 custom calcu-
lation expressions

Calculated waveforms can use up to one fourth of the recording length of overall mem-
ory space

Cumulative average, indexed average (from 2 to 10,000 waveform samples)

Memory Division function (Memory Function or REC&MEM Function)

Memory Division function

Sequential Save function

Block Search function

Memory space can be divided
Up to 4096 divisions (for the REC& MEM function, up to 1024 divisions)
Batch save to external storage media

Although display, printing and recording to external storage media are not performed,
input signals are continuously acquired by triggering.

Trace display and saving can be enabled and disabled

Multiple waveform blocks can be overlaid

Applicable blocks of the waveform can be searched using the Waveform Search func-
tion

15.8.2 Miscellaneous Functions

Printing Setting Conditions

Cursor Measurement func-

tions

Scaling functions

Current Clamp settings

Upper Chart: Function, Trigger Time, Timebase, Divisions, etc.
Lower Chart: Channels in Use, Measurement Range, Zero Position and etc., and mod-
ule-related settings

Potential at each cursor, time from trigger
Time difference between A/B cursors, potential difference, frequency
Multiple channel cursor readout

Available for each channel independently
Set scaling by entering a conversion ratio and input offset, or by entering two points
A function is provided to acquire scaling setting values

Probe range and scaling are automatically set just by entering the probe model number
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15.8 Functions

Comment Entry

Screen Image Capture
function

List
Gauge

Grid

Retain Start Condition
function

Auto Setup function

Auto Save function

Remote control

Auto-Ranging Function

View function

Error Display
Key-lock

LCD Backlight
Screen Saver

PRINT Key setting

SAVE Key settings

Level Monitor function

Logic display

Title comment

Comments for each channel

Comments can be printed at the zero-position of each channel at the left side of printed
waveforms

Comment printing for each channel using callouts on waveforms

Provided (on internal printer, or save to a file)

On or Off Prints setting conditions following waveforms

On or Off Prints before waveforms
Available for on-screen display

Off, Normal, Fine, Normal (Dark), Fine (Dark), Time Axis, or T-Axis (Dark) (printout only)

Provided
Retains continuity of timer trigger criteria

Automatically loads settings from external storage media when turning power on

Provided
While saving, the next measurement can be started (timebase and recording length are
limited)

Control terminals to Start, Stop, Print and Save
Settings are provided to change operations
(2.5 V threshold, Active Low or Shorted Terminals)

Provided (Memory function only)
Automatically select the optimum timebase and voltage axis range

Indicates the relative location of the current display within the overall recording length
(use the Jump function to divide the overall length into four segments, and jump to any
trigger or A/B cursor position).

History display (shows data from the previous 16 measurements)

The usage status of each block can be displayed when Memory Division is enabled.
(The Jump function can jump to a specified block.)

Elapsed time from start of measurement and the measurement finishing time can be
displayed.

Displays the cause when an error occurs

Keys (other than KEY LOCK) can be temporarily disabled
On, Off (Auto-Off function)

On, Off (Auto function)

Provided

Print contents can be selected by pressing the PRINT key

(Screen linkage, whole waveform, between A/B cursors, pre- and post-trigger wave-
form, report, list, calculation results, screen image)

With the “Screen Link” setting, waveforms on the Waveform screen are printed by
pressing the PRINT key: either whole waveforms, or if the A/B cursors are enabled, just
the waveforms between cursors are printed

Lists (of settings) can be printed from screens other than the Waveform screen

Provided
Settings are provided to select storage media, save format, file name and saving area
by pressing the SAVE key

Provided (Level bar, measurement values)
Monitoring is available while measuring and awaiting triggers

On, Off and Comments are available for each waveform
Any of 16 display positions can be selected for each block of four channels (L-Chs A to D)
Wide, Normal or Narrow logic waveform width (height) can be specified

suonealjloads gt Jo1dey)d
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15.8 Functions

Vernier function

Offset Cancel function
Event Marks

Waveform search
functions

TIME/DIV direct setting
function

Range and Position direct
setting function

Fine adjustment of input voltage can be made arbitrarily (from 50 to 200% of original
input level)

Executing Offset Cancel causes the measured input value to be recognized as zero
Up to 1,000 event marks can be inserted during and after measurement.

Search criteria can be specified as trigger criteria, specified time, event mark or peak
value

The timebase can be changed using the special TIME/DIV key

The range and position settings of input modules can be adjusted using the special-pur-
pose knobs
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I Appendix 1 Error Messages

Error messages consist of either “Error” or “Warning” displays.

A screen message appears whenever an error occurs. In either case, take the
remedial action indicated.

A beep may sound if the beeper setting on the Environment (Env) Settings
screen is [Beep 1] or [Beep 2].

See "13.2.9 Specifying Beep and Operation Sounds" (p. 359)

Warning Display

Appears just once when an error oc-
curs. Disappears within a few sec-
onds.

Also disappears when any key is
pressed.

) samping Speed  [Soms/s ]

’—[uumy Function}
Bl il

Displayed Message ‘ i
Number (Msg No.)

verlay

Message

Error Display (p. A7)

x Error No.193 05/05/19 13:48:50
EErEEEE— 0 dule power supply malfunction detected.
brs Turn power off immediately. bous

_!7!7!7!7!7!7'

& Remains displayed until the error is
% corrected, or until you press the STOP

Number (Msg No.)

Displayed Message
Message |

Displayed Warnings

Ms . .
Nog Message Remedial Action Reference
1  oOut of paper. Load more paper. Quick Start Manual:
"3.3 Loading Recording
. . . . Paper (With a Printer
2 Printer lever is raised. Lower the printer lever. per ( N
Module Installed)
Turn the external printer on. Also verify
3 No response from printer. that the external printer (if used) is work-
ing.
. Use in an environment with the specified "Chapter 15 Specifica-
4 Printer head temperature error. : o N
operating temperature and humidity. tions" (p. 395)

Printing is not available. Either the internal
5 Printer is not installed. printer is not installed, or no external print-
er is connected.

An unexpected error occurred. Perform a
system reset. If this error continues to ap-
pear, damage may have occurred requir-
ing repairs.

"13.3.3 Initializing Sys-
tem Settings (System
Reset)" (p. 366)

p2
=
=
@D
=
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>

6 Printer internal error.
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Appendix 1 Error Messages

Displayed Warnings

Ms . .
Nog Message Remedial Action Reference
. . Files Iarge thaq 2 GB cannot be sav.ed. "11.3.2 Save Methods" (p.
11  File size exceeds 2 GB. Use patrtial or divided save to create files 273)
smaller than 2 GB.
ita- ion i "11.1 Storage Media" (p.
20 Disable write-protection. ert(_a pro_tectlon_ is enabled on the storage 262)
media. Disable it.
14 cannot load this file. The selected file cannot be loaded.
The file name already exists: cannot '
16 save. Change the file name. "11.7.4 Renaming Files
& Folders" (p. 307)
17 The directory name already exists. Change the directory name.
18  Could not rename file A file with the same name may already ex- "11.7.4 Renaming Files &
ist, or the file name is invalid. Give the file Folders” (p. 307)
a different name.
Verify whether the storage media is write- i .
"11.7.1 Copying Files &
protected.
. . Folders" (p. 305)
19 . The file may be already in use. Try execut-
Could not copy or move file. ing after processing finishes. Verify that o
. "11.7.2 Moving Files &
you have access permission to the stor- Folders” (0. 306
age media. (If it is in a shared folder on a (p- 306)
network)
20  Path name exceeds 127 characters. tC;k::nge the path to 127 or fewer charac-
21  File not found. Verlf_y tr_]at the names of the file saving
destination and the file are correct.
22  No waveform data to save. Acquire waveform data.
26 Cannot access shared folder. The shared folder does r_10t_eX|sts or you
do not have access permission.
. . No shared folder can be found for connec- = "11.1.4 Using a Network
27 .
Cannot find shared file. tion. Shared Folder” (p. 264)
o The file in the shared folder cannot be de-
28 Fileisin use. e
leted because it is in use.
. . . A character is present that is invalid for file “When enter_ing a_file
29  Aninvalid character is present. name (for files to be
names. loaded on a PC)" (p. 66)
"3.3.5 Automatic Range
30  Auto-ranging failed. Check the input signal. Setting (Auto-Ranging
Function)" (p. 74)
31  AB cursor positions invalid. The.A/B cursors overlap. Check the cursor = "8.7 Spemf}:lng a Wave-
positions. form Range" (p. 200)
Input Module Guide:
32  Zero-adjustment needed. Perform zero-adjustment. "3.11.17 Executing Zero
Adjustment”
] The key operation is prohibited because "4.3.2 Overlaying Wave-
34 . .
Il 3] L9335 e, (Ol Overlay is enabled (On). forms" (p. 104)
. . . "Chapter 6 Trigger Set-
36 No trigger has been set. Set trigger criteria. fings” (p. 135)
The operation is not available while pro-
37 Invalid operation. cessing. Try again after processing finish-

es.
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M . .
Nzg Message Remedial Action Reference
. . . The operation is not available while mea-
38 Invalid operation (measuring). - . L
suring. Try again after measuring finishes.
. . _— The operation is not available while print-
39 . . . T
Il @pETEem (prmime) ing. Try again after printing finishes.
. . . When t_he Recording Length (Sho.t) I.S S.et "12.2 Print Methods and
41 Recording length is set to Continuous. to Continuous (Cont), real-time printing is ) .
. h . . Print ltems" (p. 315)
not available with fast timebase settings
. . There is no calculation result. Print results Analysis ?nd_
42  There is no calculation result. ) ; Communication
after performing calculation.
Supplement
43  Over event mark count(1000). Up to 1,000 event marks are supported.
44  No event mark. An event mark has not been set.
45  Out of range. Check the valid setting range, and reset.
Invalid operation(accessing file). The operation is not available during file
46 processing. Try again when file process-
ing finishes.
"4.3.1 Displaying Wave-
. . The Roll Mode cannot be used when playing T
50 Roll Mode is not available. Overlay i bled forms During Recording
verlay 1S enabled. (Roll Mode)" (p. 102)
Function not available, (Averagin Averaging, Overlay and Waveform calcu- "4.3.1 Displaying Wave-
54 Overlay Wave Calculatlion) ging. lation functions are prohibited when the = forms During Recording
Y, Roll Mode is set to [On] or [Auto]. (Roll Mode)" (p. 102)
Recording Length is set to [Cont]. Real-
56  Real-time orinting is not available time printing is not available when the time = "Setting Continuous Re-
P 9 : base of the Recorder function is 10 to 200 = cording (Cont)"(p. 101)
ms/div.
. . . The Averaging function is not available
58 T
FuEon mer: ereElelsle, ueiE i) when Memory Division is enabled.
When Memory Division is enabled, Aver-
59 Function not available. (Averaging, aging and Waveform Calculation func-
Wave Calculation) tions are not available. If enabled, these
functions are turned off.
60 No waveform data. Acquire waveform data.
When Waveform Calculation is enabled,
61 Function not available. (Roll Mode, Av- Roll Mode, Averaging and Memory Divi-
eraging, Memory Division) sion functions are not available. If en-
abled, these functions are turned off.
63  Function not available.(Trigger Priority) Tn_gge_r priority cannot be set when Aver-
aging is enabled.
Up to eight channels can be used simulta-
neously when clamps are connected to
tcl':1e Modgl 89é10b\IN|th I\[;Iodel t9318 ord9fhl.9 Input Module Guide:
B4 U, to cight clamps can be used. onversion Cables. Do not excee IS w355 Current Measure-

clamp limitation. When using the Model
9325 connected to the 9322, up to eight
channels can be used for clamps and the
Model 9322 together.

ment"

b~
=
=3
@D
=
(=%
>




A4

Appendix 1 Error Messages

Displayed Warnings

M . .
Nzg Message Remedial Action Reference
You have tried to use more channels than
the number enabled for use. Either in- "4.2.1 Selecting Chan-
67 Too many measurement channels. i
crease the number of channels enabled  nels to Use" (p. 86)
for use, or turn unused channels Off.
Offset Cancel is not available if the input | Module Guide:
gg Theoffset valueis too large for Offset signal is more than +10 divisions from 0 V. r31plu; 1; Il;e L:.I e'off
Cancel. Change the range, and execute Channel N Xe_cu"'ng .
Offset again. set Cancellation
When the Model 9322 Differential Probe is
connected with the Model 9325 Power
69 Up to six Model 9322 Differential Probes Cord, up to six channels can be used si-
can be used (with Model 9325) multaneously.
Do not use more Model 9322 Differential
Probes than this limitation allows.
Voltage Sag triggering is disabled. (Val- Voltage Sag triggering can be used only
70  id time base range: 20 ps/div to 50 ms/  when the time base is between 20 ps/div
div) and 50 ms/div.
71 Voltage Sag triggering is disabled for Voltage Sag triggering cannot be used
scanner modules. with a scanner module.
72  Zero-adjustment failed. Execute zero-adjustment again.
The input voltage is more than +10 divi- Input Module Guide:
73  Offset Cancel failed. sions from 0 V. Set the input signal within "3.11.18 Executing Offset
+10 divisions from 0 V. Cancellation"
Check whether a sensor is in an un-  Input Module Guide:
74  Auto balance failed. charged state, and that it is connected cor-  "3.11.19 Executing Auto-
rectly. Balance"
When the Recording Length is set to
75 Time base can be set from 20 ms/div. [Cont] with the Recorder function, the time
base must be at least 20 ms/div.
(Model 8861-50 only)
When four Model 8946 4-Ch Analog Units
. . . are installed in Unit locations 1 to 4 and a
Measurement is not possible with the L .
: : Model 8958 16-Ch Scanner Unit is also in-
76  current module configuration. (REC .
. stalled, the Recorder function cannot be
Function)
used for measurement. Install no more
than three Model 8946s in Unit locations 1
to 4.
If no waveform is present, execute mea-
78 No waveform, or recording length is too  surement.
long. If the recording length is too long, perform
a partial save, then reload and calculate.
Measurement is not possible with the FFT function measurements are not avail-
79  current module configuration. (FFT able when only the Model 8958 16-Ch
function) Scanner Unit is installed.
During synchronized measurement sam-
The time base and sampling rate cannot pling, the time base ar_1d_ sampling r_ate
. . cannot be changed. Finish measuring,
80 be changed during synchronized mea-

surement.

change the time base or sampling rate,
and resume synchronized measurement
sampling.
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M . .
Nzg Message Remedial Action Reference
A setting was changed after starting syn-
S chronous operation. Resynchronize by "14.2.4 Synchronized
Perform initialization to start synchro- . .
81 nized measurements pressing the [Synchronous Start] button = Sampling Output
' on the System screen of the master instru-  (SYNC.OUT)" (p. 384)
ment.
82 Maximum sampling rate is limited to 1 =~ The sampling rate is limited when using
MS/s. synchronized sampling.
83  No channel selected for use. Select the channel(s) to use. 4.21 ,,Selec“ng Channels
to Use" (p. 86)
With the Real-Time Saving function, mea-
surement is aborted if the recording speed
Measurement aborted due to save pro- L
84 . at the save destination is too slow. Select
cessing delay. )
a slower timebase or reduce the number
of channels used.
85 Invalid search condition. Check the search criteria settings. 8'15}‘ Searching a Wave-
form" (p. 222)
"4.2.4 Setting the Record-
86 Recording length is too long. Check the recording length. ing Length (number of divi-
sions)" (p. 97)
Load an index file (.RSI) created by the
Real-Time Saving function. If the RSI file
87 cCannot load measurement waveform. cannot be loaded, a measurement wave-
form file (RSM) may be damaged or miss-
ing.
. . The Roll Mode, Timebase 2 and Memory
Function not available. (Roll, L ) .
88 . SN Division are not available when using the
Timebase2, Memory Division) . :
Averaging function.
Function not available. (Trigger Priority, Trlg_ger Priority an_d Stop T”ggef are not
89 ; available when using the Averaging func-
Stop Trigger) :
tion.
L Scanner and Logic modules are disabled
Scanner module and Logic will not mea- - ) .
90 sure available when using the Averaging func-
’ tion.
Waveform calculations cannot be per-
91 Wave Calculation will not automatically formed while measuring using the Averag-
execute on measuring. ing function. Calculations can be initiated
manually when measurement is finished.
Anti-aliasing is not available when using
92 AAF s disabled. the Recorder function with external sam-
pling.
Measurement is not possible with the Up to four 8961 High Voltage Units (mod-
93  current module configuration. Install no  ules) may be used. Install no more than
more than four 8961s. four 8961s. (8861-50)
S Internal temperature is rising. Damage
[ESRE T IEEAGIS S, PO may result if this condition continues
175 confirm the use temperature and the in- Y ;

stallation environment.

Please confirm the use temperature and
installation environments.
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Displayed Warnings

Msg

No Message Remedial Action Reference
203 No response from server. Verify the n.etwork §ett!ngs on the PC at
the connection destination.
210 cannot connect to the mail server. Check the mail server settings.
211 grc.)mmunlcatlon error with the mail serv- Check the mail sending settings. Analysis and
Communication
212 Fail to send mail. Check the mail sending settings. Supplement
213 Mail spool over. Check the mail sending settings. ‘Chapter 4 )
Communications Settings"
214 POP authorization needed. Configure POP authentification.
215 Invalid POP account or password. varc])tr?jr the correct user name and pass-
216 Invalid mail settings. Check the mail sending settings.
An unknown error occurred while ac-  An internal fault may have occurred in the
501 cessing (file name) . instrument. Turn the instrument off and
back on.
Verify that the file saving destination or file
to load is correct. Alternatively, the free "When the maximum
. i i icient. ber of files that
502 (File name) was not found. space of the dllrectory can .be msufflcnent number of files that can
In this case, either delete files in the sav- = be saved is exceed-
ing destination directory, or change to an- = ed:"(p. 277)
other saving destination.
. ) . L . "11.2 Data Capable of
503 (File name) contains an invalid path. Verify that the file saving destination or file Being Saved & Loaded"
to load is correct.
(p. 267)
(File name) could not be opened be- An internal fault may hgve occurred in the
504 . instrument. Turn the instrument off and
cause there are too many open files.
back on.
An internal fault may have occurred in the
505 Access to (file name) was denied. instrument. Turn the instrument off and
back on.
An invalid file handle was associated An internal fault may hf”“’e occurred in the
506 . i instrument. Turn the instrument off and
with (file name) .
back on.
(File name) could not be removed be- An internal fault may h_ave occurred in the
507 S : instrument. Turn the instrument off and
cause it is the current directory.
back on.
Since the number of files in the saving
destination directory is exceeding the .
. . . When the maximum
. maximum number of files, the file cannot .
508 (File name) could not be created be- be saved number of files that can
cause the directory is full. . ) — . oL be saved is exceed-
Either delete files in the saving destination .
. . ed:"(p. 277)
directory, or change to another saving
destination.
An internal fault may have occurred in the
509 Seek failed on (file name). instrument. Turn the instrument off and
back on.
510 A hardware I/O error was reported while The storage media may be corrupted. Re-
accessing (file name). place with new storage media.
511 A sharing violation occurred while ac-  Verify the settings (user name and pass-

cessing (file name).

word) of the shared destination.
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Msg

No Message Remedial Action Reference
. . . . An internal fault may have occurred in the
A locking violation occurred while ac- . .
512 . : instrument. Turn the instrument off and
cessing (file name).
back on.
Saving is not possible because of insuffi-
_ _ _ _ c_lent space on the storage med_la. Delete "11.7.3 Deleting Files &
513 Disk full while accessing (file name). files or replace the storage media. If mea- Folders” (p. 307)
suring, stop measurement, then replace -
the storage media.
. An internal fault may have occurred in the
An attempt was made to access (file . .
514 . instrument. Turn the instrument off and
name) past its end.
back on.
520 | (File name) may be corrupted. The file may be corrupted. This file cannot

be used.

Displayed Errors

Ms . .
Nog Message Remedial Action
it Gl Sl poss@le RUES Up to four 8961 High Voltage Units (modules) may be used. Install
93  current module configuration. Install
no more than four 8961s. (8861-50)
no more than four 8961s.
160 Measurement was aborted. (Cause) Real-time measurement and saving operations were
aborted due to an error. Remove the cause of the error.
170 Unsupported FPGA version detected. Upgrade to an FPGA version that is supported by the application
Upgrade to a compatible FPGA. program.
171 Unsupported Kernel version detected. Upgrade to a kernel version that is supported by the application
Upgrade to a compatible Kernel. program.
Internal temperature is abnormal. Measurement has been
Internal temperature is abnormal. stopped. Please turn the power off after preserving necessary da-
176 Pleaseturn the power off after preserv- ta. If there is no problem with the use temperature and installation
ing necessary data. environments, then there is a possibility that the instrument may
be damaged. Please send it for repair.
Internal temperature is abnormal. Please turn the power off after
Input unittemperatureisrising. Please  preserving necessary data. If there is no problem with the use
177  confirm the use temperature and the temperature and installation environments, then there is a possi-
installation environment. bility that the instrument may be damaged. Please send it for re-
pair.
180 USB host controller malfunction de- Have the instrument repaired.
tected.
181 Keyboard controller malfunction de- Have the instrument repaired.
tected.
182 /O FPGA malfunction detected. Have the instrument repaired.
184 Bus bridge malfunction detected. Have the instrument repaired.
190 Module power supply malfunction de- Power to the modules was momentarily interrupted. If this oc-

tected.

curred while measuring, data may have been corrupted.
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Appendix 1 Error Messages

Displayed Errors

M . .

ng Message Remedial Action

191 Clamp power supply malfunction de- Power to the clamps was momentarily interrupted. If this occurred
tected. while measuring, data may have been corrupted.

193 Module power supply malfunction de- Power to the modules is abnormal. Turn the instrument off imme-
tected. Turn power off immediately. diately, and have it repaired.

194 Clamp power supply malfunction de- Power to the clamps is abnormal. Turn the instrument off immedi-

tected. Turn power off immediately.

ately, and have it repaired.

Other Display Messages

These messages provide only supplemental information.

Msg

No Message Remedial Action Reference
Verify settings such as the channels to be 72 Setting the Screen
102 Confirm sheet settings. displayed on sheets. Verify the settings on  -@yout of the Waveform
. Screen (Sheet Settings
the Sheet Settings screen. Screen)” (p. 174)
When an input module has been added or
replaced, verify settings on the Settings = nput Module Guide:
119 Unit (module) configuration has screens (Status, Channel, Trigger and "2.1 Installing Input Mod-

changed. Verify each setting.

Sheet). Pay particular attention to the dis- ules (Adding or Replac-
played channels setting on the Sheet Set- = ing)"
tings screen.
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| Appendix 2 Reference

| Appendix 2.1 List of Default Settings

Shows the default setting contents when shipped from the factory, and after Sys-

tem Reset.
Reference
Setting Type

Memory Function (p- A9)
Recorder Function (p. A13)
REC&MEM Function (p. A13)
Real-Time Saving Function (p. A18)
FFT Function (p. A15)
Input Channel (p. A19)
System (p. A21)

Memory Function

Reference for

Menu Setting Items Default Settin -
¢ g Setting
Sampling Clock INIT (Internal)
5 ps/div
. (sampling speed: 50 ns) 4.2.2 (p. 90)
Timebase With only Model 8958 16-Ch
Scanner Unit Installed: 5s/div
Shot (Recording length) Fixed
Basic : : - : 4.2.4 (p. 97)
Fixed Shot (Fixed recording length) 25 div
. Off (On when the Model 8958 is
Status Timebase 2 installed) 4.2.3 (p. 94)
Roll Mode Auto 4.3.1 (p. 102)
Overlay Off 4.3.2 (p. 104)
Averaging Off 4.3.3 (p. 106)
. Set to enable use of all installed
Timebase 1
ch modules 421 (p. 86)
Use . Off (or On if a Scanner Module |
Timebase 2 o
is installed)
Refers to the default value of
One Ch each input module (p- AL9)
Comment All blank 5.2 (p. 118)
Channel Scaling Off 5.4 (p. 123)
Variable Off 8.9.4 (p. 215)
Logic All Off 7.3 (p. 183)
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Reference for

Menu Setting Items Default Settin -
e 9 Setting
Trigger Mode Auto 6.3 (p. 138)
Source (AND/OR) OR 6.4 (p. 139)
) % Setting 0% 6.5.1 (p. 140)
. Pre-Trigger - —
Trigger Trigger Priority Off 6.5.2 (p. 143)
Timer Trigger Off 6.9 (p. 162)
External Trigger Off 6.11 (p. 166)
All Trigger Sources Off
Sheet display On (Sheet 1 only) 7.2.2 (p. 177)
Sheet Name Blank 7.2.2 (p. 177)
Display Type Waveform 7.2.3 (p. 177)
Split Screen 1 Graph
Sheet P 2 7.2.4 (p. 178)
Pattern Pattern 1
Scroll Horizontal 7.2.5 (p. 180)
Area (Composite area) Whole (Whole waveform)
X-Y Comp - — - : 7.4 (p. 187)
Dot-Line (Line interpolation) Line
Memory Div Off
Division
Start Block
Mem Div Use Block 4.3.4 (p. 109)
Display Block
Ref Block Off
Wave Display Off
Analysis and
Num Calc Numerical Calc Off Communication
Supplement
Analysis and
Wave Calc Waveform Calc Off Communication

Supplement
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Reference for

Menu Setting Items Default Setting Setting
Auto Save Off
Saveinl PC Card #1:\
Save in 2 Off 11.3.4 (p. 276)
Save Method Normal Save
Directory Creation On
On
Name AUTO
Name Pattern Trig (prefix)
Waveform Format Binary 11.3.7 (p. 282)
Auto Save Thinning Off
Timebase 2 Interpolation | On
Division Off
Off Analysis and
Calc Results Name MEAS Communication
Save Specified File New File Supplement
Off
Name IMAGE
Screen Image Name Pattern Trig (prefix) 11.3.9 (p. 287)
Salte Format BMP Color
GUI Save With
SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
11.3.5 (p. 278)
Same Name Numbering
Name Pattern Trig (prefix)
Save Type Waveform
Format Binary
Area Whole
SAVE Key Channels Displayed Ch
Waveform — 11.3.8 (p. 285)
Thinning Off
Timebase 2 Interpolation | On
Division Off
Screen Image Format BMP Color 11.3.10 (p. 289)
GUI Save With
Analysis and
Calc Results Save Specified File New File Communication
Supplement
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Menu Setting ltems Default Setting Refgrence el
Setting
Auto Print Off
Printer (if optional printer is in-
Output Destination stalled), or USB (if it is not in-
i stalled
Auto Print _ ) 12.3 (p. 317)
Settings Calculation Results Off
Printer (if optional printer is in-
Output Destination stalled), or USB (if it is not in-
stalled)
Printer (if optional printer is in-
Output Destination stalled), or USB (if it is not in-
stalled)
Manual Print PRINT Key Action Selection Print 12.4 (p. 319)
Print GUI Area With
Row Print Off
A4 Size Off
Printer Density Normal
Printer C 01, 05, 09, 13, 17, 21, 25, 29,
33: Normal
C 02, 06, 10, 14, 18, 22, 26, 30,
. 34: Slightly Dark
. Waveform Density
Internal Printer C 03, 07, 11, 15, 19, 23, 27, 31, | 12.5.1 (p. 323)
35: Dark
C 04, 08, 12, 16, 20, 24, 28, 32,
36: Light
Feed After Printing Yes
Print Quality Normal
Orientation Portrait
Print Margins Custom
Left 10 mm
External Printer | Right 10 mm 12.5.2 (p. 325)
Top 10 mm
Bottom 10 mm
Printing Colors Color
c Printout Type Screen Link
0“7'“0” Area Whole 12.6.1 (p. 327)
Settings
Time Value Display Time
Grid Type Normal
Channel Markers Ch No.
Marker Position Inside
List & Gauge Off
Upper/Lower Limits Off
ngeform pp i 12.6.2 (p. 329)
Print Items Zero-Position Comment Off
Print Items Counter Printing Off
Counter Name Blank
Count 0
Mag/Comp Screen Link
N ical Val - .
L_lm_enca alue Thinning Screen Link 12.6.3 (p. 334)
Printing Items
External Printer
12.6.4 (p. 336
Print ltems Gauge All Pages (p )
c ) Title Settings
omment Print- -
. . Analog Settings 12.6.5 (p. 337)
ing Settings
Logic Off
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Recorder Function

. . Reference for
Menu Setting Items Default Setting .
Setting
10ms/div
Timebase With Model 8958 16-Ch Scanner
Unit Installed: 50 ms/div 422 (p. 90)
Status Basic -
Sampling Speed 100 ns/S
Shot (recording length) Fixed
- - 4.2.4 (p. 97)
Fixed Shot 25 div
One Ch Refers to the default value of each (b. AL9)
input module
Comment All blank 5.2 (p. 118)
Channel -
Scaling Off 5.4 (p. 123)
Variable Off 8.9.4 (p. 215)
Logic All Off 7.3 (p. 183)
Trigger Mode Single 6.3 (p. 138)
Source (AND/OR) OR 6.4 (p. 139)
Trigger Trigger Timing Start 6.6 (p. 144)
Timer Trigger Off 6.9 (p. 162)
External Trigger Off 6.11 (p. 166)
All Trigger Sources Off
Sheet display On (Sheet 1 only) 7.2.2 (p. 177)
Sheet Name Blank 7.2.2 (p. 177)
Sheet Display Type Waveform 7.2.3 (p. 177)
Split Screen 1 Graph
7.2.4 (p. 178)
Pattern Pattern 1
Scroll Horizontal 7.2.5 (p. 180)
Save Auto Save Off 11.3.4 (p. 276)
Refer to Memory Function “Save” for other items
. Auto-Print ) .
i Printer Settings Real-Time Print Off 12.3 (p. 317)
Refer to Memory Function “Print” for other items (p. A9)

REC&MEM Function

. . Reference for
Menu Setting Items Default Setting .
Setting
) 100ms/div
Timebase (Sampling Speed: 100ns/S) 4.22(p-90)
Shot (recording length) Fixed
_ : 4.2.4 (p.97)
Recorder Fixed Shot 25 div
. Configure for use when the Model
Using the scanner module 8958 is installed
Status Basic is installe
Trigger Mode Single
Timebase 10 ps/div 4.2.2 (p. 90)
(sampling speed: 100 ns/div)
Memory Shot (Recording length) Fixed —:c',>
=3
Fixed Shot (Fixed record- . 4.2.4 (p. 97) @
. 25 div =
ing length) =
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Reference for

Menu Setting Items Default Settin .
g 9 Setting
One Ch Refers to the default value of each (b. A19)
input module
Comment All blank 5.2 (p. 118)
Channel -
Scaling Off 5.4 (p. 123)
Variable Off 8.9.4 (p. 215)
Logic All Off 7.3 (p. 183)
Source (AND/OR) OR 6.4 (p. 139)
) % Setting 0% 6.5.1 (p. 140)
. Pre-Trigger - —
Trigger Trigger Priority Off 6.5.2 (p. 143)
External Trigger Off 6.11 (p. 166)
All Trigger Sources Off
Sheet display On (Sheet 1 only) 7.2.2 (p. 177)
Sheet Name Blank 7.2.2 (p. 177)
Sheet Display Type Waveform 7.2.3 (p. 177)
Split Screen 1 Graph 7.2.4 (p. 178)
Scroll Horizontal 7.2.5 (p. 180)
Mem Div Memory Div Off 4.3.4 (p. 109)
Auto Save Off
Save in 1 PC Card #1:\
Save in 2 Off 11.3.4 (p. 276)
Save Method Normal Save
Auto Save Directory Creation On
On
Name AUTO
Waveform : - 11.3.7 (p. 282)
Name Pattern Trig (prefix)
Format Binary
Save SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
- 11.3.5 (p. 278)
Same Name Numbering
Name Pattern Trig (prefix
SAVE Key 9 )
Save Type Waveform
Format Binary
Area Whole
Waveform 11.3.8 (p. 285)
Target Blocks All
Channels Displayed Ch
) Auto-Print ) .
Print Printer Settings Real-Time Print Off 12.3 (p. 317)
Refer to Memory Function “Print” for other items (p. A9)
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FFT Function

q . Reference for
Menu Setting Items Default Setting .
Setting
Reference New Data
Sampling Clock INT
Frequency Range 8MHz
Sampling Point 1000
Rectangular i
Window S ¢} Analysis gnd.
Status Basic ‘ Multiplication None Communication
Peak Off Supplement
Averaging Off
Highlight (phase) Off
Analyze Nos. 1 to 8 all Off
Scale Nos. 1 to 8 all Auto
Refers to the default value of each
.A19
One Ch input module ® )
Comment All blank 5.2 (p. 118)
Cne] Scaling Off 5.4 (p. 123)
Variable Off 8.9.4 (p. 215)
Logic All Off 7.3 (p. 183)
Trigger Mode Auto 6.3 (p. 138)
Source (AND/OR) OR 6.4 (p. 139)
. % Setting 0% 6.5.1 (p. 140)
. Pre-Trigger - —
Trigger Trigger Priority Off 6.5.2 (p. 143)
Timer Trigger Off 6.9 (p. 162)
External Trigger Off 6.11 (p. 166)
All Trigger Sources Off
Sheet display On (Sheet 1 only) )
Sheet Name Blank Analysis gnd.
Sheet - Communication
Display Type Sl Supplement
Split Screen 1 Graph
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Reference for

Menu Setting Items Default Setting Setting
Auto Save Off
Savein1l PC Card #1:\
Save in 2 Off 11.3.4 (p. 276)
Save Method Normal Save
Directory Creation On
On
Auto Save | Waveform Name AUTO 11.3.7 (p. 282)
Name Pattern Trig (prefix)
Format Binary
Off
Name IMAGE
Save Screen Image Name Pattern Trig (prefix) 11.3.9 (p. 287)
Format BMP Color
GUI Save With
SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
11.3.5 (p. 278)
Same Name Numbering
SAVE Key | Name Pattern Trig (prefix)
Save Type Waveform
Waveform Format Binary 11.3.8 (p. 285)
Screen Image Format B'\_AP Color 11.3.10 (p. 289)
GUI Save With
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Reference for

Menu Setting Items Default Settin .
9 9 Setting
Auto Print Off
Auto Print o Printer (if optional printer is in-| 15 3 (5 317)
Settings Output Destination stalled), or USB (if it is not in-
stalled)
Printer (if optional printer is in-
Output Destination stalled), or USB (if it is not in-
stalled)
Manual Print PRINT Key Action Selection Print 12.4 (p. 319)
Print GUI Area With
A4 Size Off
Printer Density Normal
C 01, 05, 09, 13, 17, 21, 25, 29,
33: Normal
C 02, 06, 10, 14, 18, 22, 26, 30,
Printer ) 34: Slightly Dark
. Waveform Density
Internal Printer C 03, 07, 11, 15, 19, 23, 27, 31, | 12.5.1 (p. 323)
35: Dark
C 04, 08, 12, 16, 20, 24, 28, 32,
36: Light
Feed After Printing Yes
Print Print Quality Normal
Orientation Portrait
Margins Custom
Left 10 mm
External Printer | Right 10 mm 12.5.2 (p. 325)
Top 10 mm
Bottom 10 mm
Printing Colors Color
C . .
ommon Printout Type Screen Link 12.6.1 (p. 327)
Settings
Grid Type Normal
List & Gauge Off
Upper/Lower Limits Off
ngeform pp er 12.6.2 (p. 329)
) Print Items Counter Printing Off
Print Items
Counter Name Blank
Count 0
N ical Val - .
gm_erlca alue Thinning Screen Link 12.6.3 (p. 334)
Printing Items
int- | Title Settings
.Comme.nt Print . g 12.6.5 (p. 337)
ing Settings Analog Settings
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Real-Time Saving Function

Menu Setting Items Default Setting Refgrence for
Setting
HD:\ (when Model 9718-50 HD
Save in Unit is installed)
S PC CARD #1:\ (except the above)
ave
Same Name REAL
Name Pattern Trig (prefix)
Timeb All installed modules are set to
. imebase their fastest settings.
Basic
Sampling Speed 1us/S
Status Samphng : - Chapter 9 (p 235)
Shot (Recording length) | Fixed
leed Shot (Fixed record- 25 div
ing length)
Whole Wave Timebase Auto
Trigger Mode Single
Set to enable use of all installed
Use Ch modules (excluding the Model
8958)
One Ch Refers to the default value of each (p. A19)
input module
Comment All blank 5.2 (p. 118)
Channel
anne Scaling Off 5.4 (p. 123)
Variable Off 8.9.4 (p. 215)
Logic All Off 7.3 (p. 183)
Sheet display On (Sheet 1 only) 7.2.2 (p. 177)
Sheet Name Blank 7.2.2 (p. 177)
Sheet Display Type Waveform 7.2.3 (p. 177)
Split Screen 1 Graph 7.2.4 (p. 178)
Scroll Horizontal 7.2.5 (p. 180)
SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
- 11.3.5 (p. 278)
Same Name Numbering
Name Pattern Trig (prefix)
Save Type Waveform
Save SAVE Key :
Format Binary
Area Whole
Waveform : 11.3.8 (p. 285)
Channels Displayed Ch
Division Off
Format BMP Color
Screen Image : 11.3.10 (p. 289)
GUI Save With
Print The Auto Print setting is not available with the Real-Time Saving function. (p. A9)
Refer to Memory Function “Print” for other items '
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Input Module Setting Items gz;?;lg Reference for Setting
Mode Voltage
Range (/div) 5 mV
8936 Analog Unit Coupling bc Ir:;p;t h,:(:\i:jcl)z (EJur:::eéettings (Models 8936, 8946 and
LPF Off 8956)"
Probe 1:1
Position (zero position) | 50%
Mode Voltage
Range (/div) 500V
Coupling be Input Module Guide:
8937 Voltage/Temp Unit LPF off "3.2 Model 8937 Voltage and Temperature Unit Set-
Position 50% tings”
Probe 1:1
Digital F Off
Mode Voltage
Range (/div) 5mV
Coupling DC
8938 FFT Analog Unit LPF off Input Module Guide: -
"3.3 Model 8938 FFT Analog Unit Settings"
Probe 1:1
Position (zero position) | 50%
AAF Off
Mode Strain
8939 Strain Unit Range (/div) 20ue Input Module Guide:
LPE Off "3.4 Strain Unit Settings (Models 8939 and 8960)"
Position (zero position) | 50%
Mode Frequency
Range (/div) 0.05Hz
Coupling DC
LPF Off
8940 FIV Unit Pasiion zero posiion) |8 '35 Model 3940 FV Unit Setings
Probe 1:1
Threshold ov
Pull-Up Off
Hold 10-ms Off
Mode Voltage
Range (/div) 10mV
8946 4-Ch Analog Unit Couping be o '\/1(:12?;; CL;JL::iC:eéettings (Models 8936, 8946 and
LPF Off 8956)"
Probe 1:1
Position (zero position) | 50%
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Input Module Setting Items gg{;‘:g Reference for Setting
Mode Charge
Range (/div) 500mm/s?
Coupling AC " d
; Input Module Guide:
8947 Charge Unit LPF ot “3'.36 Model 8947 Charge Unit Settings"
AAF Off
Sensitivity 1pC
Position (zero position) | 50%
Mode Voltage
Range (/div) 5mV
8956 Analog Unit Coupling be Ir:]sp;t '\,:(r)]illgz CL;Junlzzie.Settings (Models 8936, 8946 and
LPF Off 8956)"
Probe 1:1
Position (zero position) | 50%
Mode Voltage
Range (/div) 5mV
Coupling DC
8957 High Resolution Unit | LpF Off Input Module Guide: _ _ _
"3.7 Model 8957 High Resolution Unit Settings"
Probe 1:1
Position (zero position) | 50%
AAF Off
Mode Voltage
8958 16-Ch Scanner Unit | ~2nge (dv) mV Input Module Guide: o
Digital F Off "3.8 Model 8958 16-Ch Scanner Unit Settings"
Position (zero position) | 50%
Mode DC
Range (/div) 5mV
Coupling DC
8959 DC/RMS Unit LPF off Input Module Guide: . .
"3.9 Model 8959 DC/RMS Unit Settings"
Probe 11
Position (zero position) | 50%
Response Fast
Mode Strain
Range (/div) 20ue
8960 Strain Unit LPF Off Input Module Guide:
Bridge 2V "3.4 Strain Unit Settings (Models 8939 and 8960)"
AAF Off
Position (zero position) | 50%
Mode DC
Range (/div) 1V _
8961 High Voltage Unit Coupling DC Irilsp;(; Mlv(l):;jfggfeHigh Voltage Unit Settings"
LPF Off
Position (zero position) | 50%
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System Settings

Reference for

Menu Setting Items Default Setting ;
Setting
Grid Type Dotted Line 13.1.1 (p. 350)
Display Comments Off 13.1.2 (p. 351)
Time Value Display Time 13.1.3 (p. 352)
START Key Activation One Push 13.2.1 (p. 353)
Abort Stores (STOP key) Two Push 13.2.2 (p. 354)
Waveform ) ito-Resume off 13.2.3 (p. 355)
Screen —
Jog & Shuttle Positive 13.2.4 (p. 356)
Sheet Scroll Linkage Linkage 13.2.5 (p. 357)
Zero Position Off 13.1.4 (p. 352)
SHEET/PAGE Key Sheet 13.2.6 (p. 357)
Env Restart Yes 13.2.7 (p. 358)
(Environment) | settings Screen | Variable Auto Adjustment on 13.2.8 (p. 358)
Beep Sound Beep 1
Sound P P 13.2.9 (p. 359)
Keypress Sound Off
System Envi- | Screen Saver Off 13.2.10 (p. 360)
ronment Backlight Saver Off 13.2.11 (p. 361)
Back RGB 0, 0,0
Frame RGB 240, 0, 0
Display Colors Grid RCERFUOIO0RE00 13.2.13 (p. 363)
Text RGB 240, 240, 240
Blank RGB 0, 50, 200
Cursors RGB 255, 255, 0
Host Name Blank
o Basic Settings User Name Blank
Communication
Password Blank
Interface DHCP On
FTP Server Off
Fil Access Restrictions Read/Write
ile
Time Difference Oh )
Comm Character Code Local Analysis gnd_
Communica- |web Web Server oOff Communication
(. € ) Supplement
tion) Mail Send Mail Off Chapter 4
g LAN
Comman
imi CR+LF
Processing Delimiter
Header Off
Command LAN Error Response Off
Command Port 880x
GP-IB Mode Addressable
Address 5
START/EXT.IN1 START
STOP/EXT.IN2 STOP 14.2.7 (p. 391)
Input Terminal PRINT/EXT.IN3 PRINT
EXT.TRIG ¥ 14.2.1 (p. 378)
S e External Con- EXT.SMPL T 14.2.3 (p. 382)
_(I_Exte_rnall) trol Terminal GO/EXT.OUT1 Num Calc 14.2.5 (p. 387)
erminal
NG/EXT.OUT2 14.2.6 (p. 389
Output Terminal Num Calc 1477 EE 3802
TRIG.OUT/CAL i N ' x>
it L 14.2.8 (p. 393) S
SYNC SYNC.OUT Off 14.2.4 (p. 384) €z
o
. Settings All settings are cleared by 11.3.6 (p. 280) >
Setting All Reset.

Auto Setup Off 11.4.2 (p. 294)
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Appendix 2.2 Waveform File Sizes

References
File Type Operating Function Reference
MEM File Memory Function (p. A22)
REC File Recorder Function (p. A24)
RSM Files ) ) ) (p- A25)
_ Real-Time Saving Function
RSR Files (p. A26)
FFT File FFT Function (p- A26)
Memory Function (p. A27)
) Recorder Function (p- A28)
TXT File . - -
Real-Time Saving Function (p. A27)
FFT Function (p- A29)

Even for the same record length and number of channels, there are cases where file size may be different because of dif-
ferent Sheet settings and input module types. File size is also subject to change with functional enhancements

that may be added in the future.

Refer to "File Sizes"(p. 268) for information about the sizes of files for settings and screen image files.

MEM File Size (Memory Function) 8860-50

2

File size (bytes) = settings size™ + data size”
*1 Settings size = approx. 180KB + analog channel portion + logic channel portion

Analog channel portion = approx. 1.2KB x saved analog channels
Logic channel portion = approx. 3.6KB x saved logic channels (0: none saved / 4: saved)

*2. Data size = data size of Timebase 1 + data size of Timebase 2

Data size of Timebase 1 = Samples on Timebase 1 x (2 x saved channels on Timebase 1*3)
Samples on Timebase 1 = Recording Length x 100 + 1
(Example: If the Recording Length is 25 divisions, 25 x 100 + 1 = 2501)

Data size of Timebase 2 = approx. 12KB + samples on Timebase 2 x (2 x saved channels on Timebase 2) + 1
Samples on Timebase 2 = Samples on Timebase 1 x ratio of sampling periods on the second and first Time
Axes
(Example: If there are 2501 samples on Timebase 1, and if the sampling period of Timebase 1 is 1 ms/S and
the sampling period of Timebase 2 is 10 ms/S, then 2501 x (1/10) + 1 = 251)

*3. Saved channels: Logic channels A to D count as one channel, regardless of the actual number of channels
used. When logic channels are not used, they are counted as zero.
(Example: When analog channels Unit 1 — Ch 1, Unit 1 — Ch 2 and logic channels A and B are stored, the
number of saved channels is 3)

* Refer to the Table for the data file size for Timebase 2 after acquiring Timebase 2 data quantity.

Calculating Timebase 2 data quantity:

Timebase 2 data quantity = Timebase 1 data quantity x ratio of timebases of Timebase 1 and Timebase 2

Ratio of Timebase 1 and Timebase 2: Timebase 1/ Timebase 2

Example. Recording Length = 100 div, Timebase 1 = 1 ms/div, and Timebase 2 = 100 ms/div:

Timebase 2 Data Quantity
= Timebase 1 data quantity (10000) x ratio of timebases of Timebase 1 and Timebase 2 (1 ms/ 100 ms)
= 10000 x (1/100)
=100
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Memory board (8861-50: Memory board x 2) (W: words)

9715-50 (32MW) to 9715-53 (1GW) Notes:

9715-51 (128MW) to 9715-53 (LGW) Values in parentheses () in the following table exceed 2 GB, and so cannot be
saved unless size is reduced by partial saving.

When saving both Timebase 1 and Timebase 2, add both file sizes.

9715-53 (1GW) only

(Reference Values)

When the Model 8958 16-Ch Scanner Unit is not installed [Byte]
Record- Timebase 1 8860-50 8861-50
ing Ie_ngth Data_ Timebase 1 Saved Channels Timebase 1 Saved Channels
(div) Quantity 1 2 4 8 16 2 4 8 16 32
100 10,000 192 K 213K 254 K 337K 502 K 213 K 254 K 337K 502 K 832 K
1,000 100,000 368 K 565 K 958 K 1.7M 32M 565 K 958 K 1.7M 32M 6.3 M
10,000 1,000,000 21M 4.0M 7.8M 15M 31 M 4.0M 7.8 M 15M 31 M 61 M
100,000 10,000,000 19M 38 M 76 M 153 M 38 M 76 M 153 M 305 M

(3,052 M)

1,526 v [ AT

(3,815 M)

1,000,000 100,000,000
10,000,000 | 1,000,000,000

1,908 M

Record- Timebase 2 Timebase 2 Saved Channels Timebase 2 Saved Channels
ing length Data
(div) Quantity* 4 8 16 32 48 8 16 32 64 96
77777 100 21K 26 K 37K 58 K 78 K 26 K 37K 58 K 99 K 141K
————— 1,000 28 K 40K 65 K 114 K 163 K 40 K 65 K 114 K 212 K 310K
————— 10,000 98 K 181 K 346 K 676 K 1007 K 181 K 346 K 676 K 1.3 M 20M
————— 100,000 801 K 2M 31M 6.2M 9.2M 1.5M 31M 6.2M 12 M 18 M
————— 1,000,000 7.6 M 153 M 31M 61 M 92 M 15M 31 M 61M 122 M 183 M
77777 10,000,000 76 M 153 M 305 M 610 M 916 M 153 M 305 M 610M| 1,221M| 1,831 M
With only Model 8958 16-Ch Scanner Unit Installed [Byte]
Record 8860-50 8861-50
ecording
length (div) Saved channels Saved channels
8 16 32 64 16 32 64 128
100 337K 502 K 832K 1.5M 502 K 832K 1.5M 2.7 M
1,000 1.7M 32M 6.3M 12M 32M 6.3M 12M 25M
10,000 15M 31M 61 M 122 M 31M 61M 122 M 244 M
100,000 1,221 M 305 M (2,442 M)

1,000,000

(3,052 M)
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REC File Size (Recorder Function)

2

File size (bytes) = settings size™ + data size”
*1. Settings size = approx. 180KB + analog channel portion + logic channel portion

Analog channel portion = approx. 1.2KB x saved analog channels
Logic channel portion = approx. 3.6KB x saved logic channels (0: none saved / 4: saved)

*2. Data size = samples x (4 x saved channels*3)
Samples = Recording Length x 100 + 1
(Example: If the Recording Length is 25 divisions, 25 x 100 + 1 = 2501)

*3. Saved channels: Logic channels A to D count as one channel, regardless of the actual number of channels

used. When logic channels are not used, they are counted as zero.
(Example: When analog channels Unit 1 — Ch 1, Unit 1 — Ch 2 and logic channels A and B are stored, the

number of saved channels is 3)

Memory board (8861-50: Memory board x 2) (W: words)
9715-50 (32MW) to 9715-53 (1GW)

9715-51 (128MW) to 9715-53 (1GW)

9715-53 (1GW) only

(Reference Values)

When the Model 8958 16-Ch Scanner Unit is not installed [Byte]
i 8860-50 8861-50
Isﬁgg ((Ijri]g) Saved channels Saved channels
1 2 4 8 16 2 4 8 16 32
100 228K 268 K 348K 509 K 830 K 268 K 348 K 509 K 830 K 14M
1,000 579 K 971 K 1.7M 3.2M 6.3 M 971 K 1.7M 32M 6.3 M 12M
10,000 4.0M 7.8M 15 M 31 M 61 M 7.8 M 15M 31M 61 M 122 M
100,000 38 M 76 M 153 M 305 M 611 M 76 M 153 M 305 M 611 M 1,221 M
With only Model 8958 16-Ch Scanner Unit Installed [Byte]
Record 8860-50 8861-50
ecoraing
length (div) Saved channels Saved channels
8 16 32 64 16 32 64 128
100 509 K 830 K 14M 27 M 830 K 14M 27M 52 M
1,000 32M 6.3M 12 M 25 M 6.3M 12M 25 M 49M
10,000
20,000
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RSM File Size (Real-Time Saving Function)

File size (bytes) = settings size™ + data size™
*1: Settings size = approx. 108KB + analog channel portion + logic channel portion
Analog channel portion = approx. 1.1KB x saved analog channels

Logic channel portion = approx. 3.6KB x saved logic channels (0: none saved / 4: saved)

*2: Data size = samples x (2 x saved channels*3)
Samples = Recording Length x 100 + 1
(Example: If the Recording Length is 25 divisions, 25 x 100 + 1 = 2501)

*3. Saved channels: Logic channels A to D count as one channel, regardless of the actual number of channels
used. When logic channels are not used, they are counted as zero.

(Example: When analog channels Unit 1 — Ch 1, Unit 1 — Ch 2 and logic channels A and B are stored, the
number of saved channels is 3)

Memory board (8861-50: Memory board x 2) (W: words)
9715-50 (32MW) to 9715-53 (1GW)

9715-51 (128MW) to 9715-53 (1GW)

9715-53 (1GW) only

(Reference Values)

[Byte]
Sampled Saved channels
waveform
Recording 16 32
length (div)
100 126 KB 147 KB 188 KB 270 KB 436 KB 766 KB
1,000 302 KB 498 KB 891 KB 1.6 MB 3.2 MB 6.2 MB
10,000 2.0 MB 3.9 MB 7.7 MB 15 MB 31 MB 61 MB
100,000 19 MB 38 MB 76 MB 153 MB 305 MB 610 MB
1,000,000 191 MB 382 MB 763 MB 1.5MB 3.0 MB 6.0 GB
10,000,000 1.9GB 3.7GB 7.5GB 15 GB 30 GB —_
20,000,000 3.7GB 7.5GB 15GB 30 GB _— —_
50,000,000 9.3GB 19 GB 37GB _ _ _—
100,000,000 19 GB 37GB _— _ _ _—
200,000,000 37 GB _— _— _ _ _—
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RSR File Size (Real-Time Saving Function)

File size (bytes) = settings size™! + data size™
*1. Settings size = 111672 + analog channel portion + logic channel portion

Analog channel portion = 1104 x saved analog channels
Logic channel portion = 3584 x saved logic channels (0: none saved / 4: saved)

*2. Data size = samples x (4 x saved channels*3)
Samples = Recording Length x 100 + 1
(Example: If the Recording Length is 25 divisions, 25 x 100 + 1 = 2501)

*3. Saved channels: Logic channels A to D count as one channel, regardless of the actual number of channels
used. When logic channels are not used, they are counted as zero.

(Example: When analog channels Unit 1 — Ch 1, Unit 1 — Ch 2 and logic channels A and B are stored, the
number of saved channels is 3)

Memory board (8861-50: Memory board x 2) (W: words)
9715-50 (32MW) to 9715-53 (1GW)

9715-51 (128MW) to 9715-53 (1GW)

9715-53 (1GW) only

(Reference Values)

[Byte]
Whole Saved channels
waveform
Recording 1 2 4 8 16 32

length (div)

100 150 K 190 K 271K 431K 752 K 1.4M

1,000 502 K 893 K 1.6M 32M 6.2M 12M

10,000 3.9M 7.7M 15M 31M 61M 122 M

100,000 38M 76 M 153 M 305 M 610 M 1,221 M

FFT File Size (FFT Function)

File size (bytes) = settings size + data size

File size depends on the analysis mode, calculation object (waveform processing calculation or not), averaging, Sheet
numbers used, etc.

Values in the following table are approximations.

Analysis mode is fixed (cross-correlation function), waveform processing is not the object of calculation, using
Sheet No. 1

Averaging [Off] Averaging [On]
Number of
points No. of calculations No. of calculations
1 2 4 8 16 1 2 4 8 16
1000 128 K 144 K 178 K 244 K 375K 138 K 164 K 219K 326 K 538 K
2000 143 K 175 K 240 K 369 K 625 K 163 K 215K 320K 529 K 945 K
5000 190 K 269 K 428 K 744 K 1.3M 239K 368 K 625 K 1.1M 21M
10000 268 K 425 K 740 K 1.3M 2.6 M 366 K 621 K 1.1M 21M 41M
20000 424 K 738 K 1.3M 26M 5.0M 620 K 1.1M 21M 41M 8.1M
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TXT (Text) File Size (Memory Function and Real-Time Saving Function)

File size (bytes) = header size™ + data size™

*1. Header size = 190 + 27 x saved analog channels + 64 x saved logic channels
*2. Data size = (20 + 16 x saved analog channels + 9 x saved logic channels) x (Recording Length (div) x 100 + 1)

(Saved logic channels = 0: none saved / 4: saved)

Memory board (8861-50: Memory board x 2) (W: words)

9715-50 (32MW) to 9715-53 (1GW) Note: Logic channels A to D count as one channel, regardless of the actual
9715-51 (128MW) to 9715-53 (1GW) number of channels used.

Values in parentheses () in the following table exceed 2 GB, and so can-
9715-53 (LGW) only not be saved unless size is reduced by partial saving.

(Reference Values)

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) [Byte]
Record 8860-50 8861-50
ecoraing
length (div) Saved channels Saved channels
0 1 2 4 8 16 0 2 4 8 16 32
100 —— 352K 508 K 821 K 14M 26M| ——| 508K 821K 1.4 M 26M 51M
10000 —— 34M 50M 8.0M 14 M 26M| —— 50M 8.0M 14 M 26 M 51 M
10,000 —— 34 M 50 M 80M| 141M| 263M| —— 50 M 80M| 141M| 263M| 507 M
100,000 ——| 343M| 496M| 801M ——| 49%M| 801M| 1411M| (2,632 M)
1,000,000 —— (14,114 M) — (26,321 M)
10,000,000 ———
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) [Byte]
Record 8860-50 8861-50
ecoraing
length (div) Saved channels Saved channels
0 1 2 4 8 16 0 2 4 8 16 32
100[ 547K 704K| 860K 1M 1.8M 30M 547K| 860 M 1M 18M 30M 54 M
1,000 53M 6.9M 84M 11M 18 M 30M 5M 8.4M 11 M 18 M 30M 54 M
10,000 53 M 69 M 84 M 114 M 175 M 298 M 53 M 84 M 114 M 175 M 298 M 542 M
100,000 534 M 687 M 839 M 1,144 M 1,755 M 1,144 M 1,755 M
1,000,000 (5,341 m) B —| G3arwm (29,755 M)

ETeloloXeolo] (53,406 M) | (68,665M) (53,406 M) (83,923 M)

With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels) [Byte]
8860-50 8861-50
Recording
length (div) Saved channels(Analog channels) Saved channels (Analog channels)
0 8 16 32 64 0 16 32 64 128
100 — 14M 2.6 M 51M 10.0M e 2.6M 51M 10.0M 20M
1,000 — 14 M 26 M 51 M 100 M e 26 M 51M 100 M 197 M
10,000 — 141 M 263 M 507 M 996 M e 263 M 507 M 996 M 1,972 M
100,000 —_— 1,411 M| (2,632M)| (5074 M)| (9,956 M) ——| (2,632M)| (5074 M)| (9,956 M)| (19,722 M)
1,000,000 —| (14,114 M) (99,564 M) ——| (26,321 M) (197,220 M)
10,000,000 e (141,144 M) (263,214 M)
With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels) [Byte]
8860-50 8861-50
Recording
length (div) Saved channels(Analog channels) Saved channels (Analog channels)
0 8 16 32 64 0 16 32 64 128
100 547 K 1.8M 3.0M 54M 103 M — 26M 51M 10.0M 20M
1,000 53M 175M 29.8 M 54 M 103 M — 26 M 51M 100 M 197 M
10,000 53 M 175 M 298 M 542 M 1,030 M — 263 M 507 M 996 M 1,972 M
100,000 534 M 1,755 M (2,975 M) (5,417 M)| (10,300 M) — (2,632 M) (5,074 M) (9,956 M)| (19,722 M)
1,000,000 (5,341 M)| (17,548 M) (102,997 M) (26,321 M) (197,220 M)
EETNOHO] | (53,406 M) | (175,476 M) (263,214 M)
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TXT (Text) File Size (Recorder Function)

File size (bytes) = header size™ + data size™

*1. Header size = 190 + 27 x saved analog channels + 64 x saved logic channels
*2. Data size = (20 +32 x saved analog channels +18 x saved logic channels) x (Recording Length (div) x 100 + 1)

(Saved logic channels = 0: none saved / 4: saved)

Memory board (8861-50: Memory board x 2) (W: words)

9715-50 (32MW) to 9715-53 (1GW) Note: Logic channels A to D count as one channel, regardless of the actual
9715-51 (128MW) to 9715-53 (1GW) number of channels used.

Values in parentheses () in the following table exceed 2 GB, and so
9715-53 (LGW) only cannot be saved unless size is reduced by partial saving.

(Reference Values)

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) [Byte]
Record- 8860-50 8861-50
ing Ie_ngth Saved channels Saved channels
(div) 0 1 2 4 8 16 0 2 4 8 16 32
100 —_— 508 K 821 M 1.4M 2.6 M 51M e 821 K| 1,446 M 2.6 M 51M 10.0M
1,000 -_— 50M 8.0M 14 M 26 M 51 M e 8.0M 14 M 26 M 51 M 100 M
10,000 -_— 50 M 80 M 141 M 263 M 507 M —_— 80 M 141 M 263 M 507 M 996 M
100,000 a96M  soiM  141M 2632M) (5,074 M) [ 1,411M (2,632M) (5,074 M) (9,956 M)
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) [Byte]
Record- 8860-50 8861-50
ing Igngth Saved channels Saved channels
(div) 0 1 2 4 8 16 0 2 4 8 16 32
100 899 K 1.2M 15M 21M 33M 5.8 M 899 K 15M 2.1M 33M 58M| 106M
1,000 8.8 M 12 M 15M 21 M 33 M 58 M 8.8 M 15 M 21 M 33 M 58 M 106 M
10,000 88 M 118 M 149 M 210 M 332 M 576 M 88 M 149 M 210 M 332 M 576 M| 1,064 M
100,000 (10,643
' 877M 1,183M 1488M (2,098 M) (3,319 M) (5,760 M) 877M 1,488M (2,098 M) (3,319 M) (5,760 M) M)
With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels) [Byte]
Record- 8860-50 8861-50
ing Igngth Saved channels(Analog channels) Saved channels(Analog channels)
(div) 0 8 16 32 64 0 16 32 64 128
100 _— 2.6M 51M 10.0M 20M E— 51M 10.0M 20M 39M
1,000 —_— 26 M 51M 100 M 197 M —_— 51 M 100 M 197 M 393 M
10,000 —_— 263 M 507 M 996 M 1,972 M —_— 507 M 996 M 1,972M| (3,925 M)
100,000 e 2632M)  G07am)  9956M)  (19,722M) [ 5074M) (9,956 M) (19,722 M) (39,253 M)
With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels) [Byte]
Record- 8860-50 8861-50
ing Ie_ngth Saved channels(Analog channels) Saved channels(Analog channels)
(div) 0 8 16 32 64 0 16 32 64 128
100 899 K 33M 5.8M 11 M 20M 899 K 58 M 10.6 M 20M 40M
1,000 8.8 M 33 M 58 M 106 M 204 M 8.8 M 58 M 106 M 204 M 399 M
10,000 88 M 332 M 576 M 1,064 M 2,041 M 88 M 576 M 1,064 M 2,041 M| (3,994 M)

100,000 877M  (3,319M) (5760M) (10,643 M) (20,409 M) 877M (5760 M) (10,643 M) (20,409 M) (39,940 M)
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*2. Data size

File size (bytes) = header size™ + data size”

* For non-Nyquist displays

2

*1. Header size = approx. 200 bytes (depending on comment settings)

Analysis

Mode

Size of Data Portion

Storage, Correlation Function, Cross-Corre-
lation Function, Impulse Response

32 bytes x no. of calculation points

Octave Analysis

Approx. 1 KB (fixed)

Other Analysis Modes

32 bytes x no. of calculation points x (2/5)

« For Nyquist display
34 bytes x no. of calculation points x (2/5)

(Reference Values)

Units: Bytes
Analysis Modes
Number of Storage ; .
points Auto correlation function ) Analysis modes | Nyquist display
: : Octave analysis except those at
Cross-correlation function the left
Impulse response
1000 32 KB 1KB 13 KB 14 KB
2000 63 KB 1KB 26 KB 27 KB
5000 156 KB 1KB 63 KB 67 KB
10000 312 KB 1KB 125 KB 133 KB
20000 625 K 1K 250 K 266 K
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Appendix 2.3 Timebase and Maximum Recordable
Time

Recordable Time = Timebase x Recording Length

Settings screen.

Recordable time can be verified on the Status

These tables show cases in which minimum- and
maximum-capacity memory boards are installed.

e Setting a slow timebase may result in a very long recording time (over a year) which may
exceed the guarantee period or product life, in which case we cannot guarantee operation.

NOTE » The maximum recording length depends on the number of channels used.
Refer to "Appendix 2.4 Memory Capacity and Maximum Recording Length" ( p. A35).
Reference
. i i Fixed Recording | Arbitrary Recording
Functions Installed Memory 8860-50 8861-50 Length (Fixed) Length (User)
) 9715-50 Memory Board 32 MWords 64 MWords (p. A30) (p. A31)
Memory Function
9715-53 Memory Board 1 GWord 2 GWords (p- A32) (p. A33)
] 9715-50 Memory Board 32 MWords 64 MWords (p. A34)
Recorder Function
9715-53 Memory Board 1 GWord 2 GWords (p. A34)

Memory Function (Using Only Timebase 1)

With Model 9715-50 Memory Board Installed

(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50)
Fixed Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

Timebase | Sampling Channels used and recording length ( ): 8861-50
(div) Period 16 (32). 8 (16) . 4 (8) . 2 (4) . 1(2) .
20,000 div 20,000 div 50,000 div 100,000 div 200,000 div

5us 50ns 100ms 100ms 250ms 500ms 1s
10us 100ns 200ms 200ms 500ms 1s 2s
20us 200ns 400ms 400ms 1s 2s 4s
50us 500ns 1s 1s 2.5s 5s 10s
100us lus 2s 2s 5s 10s 20s
200us 2us 4s 4s 10s 20s 40s
500us Sus 10s 10s 25s 50s 1min 40s
ims 10us 20s 20s 50s 1min 40s 3min 20s
2ms 20us 40s 40s 1min 40s 3min 20s 6min 40s
5ms 50us 1min 40s 1min 40s 4min 10s 8min 20s 16min 40s
10ms 100us 3min 20s 3min 20s 8min 20s 16min 40s 33min 20s
20ms 200us 6min 40s 6min 40s 16min 40s 33min 20s 1h 06min 40s
50ms 500us 16min 40s 16min 40s 41min 40s 1h 23min 20s 2h 46min 40s
100ms 1ms 33min 20s 33min 20s 1h 23min 20s 2h 46min 40s 5h 33min 20s
200ms 2ms 1h 06min 40s 1h 06min 40s 2h 46min 40s 5h 33min 20s 11h 06min 40s
500ms 5ms 2h 46min 40s 2h 46min 40s 6h 56min 40s 13h 53min 20s 1d 03h 46min 40s
1s 10ms 5h 33min 20s 5h 33min 20s 13h 53min 20s 1d 03h 46min 40s 2d 07h 33min 20s
2s 20ms 11h 06min 40s 11h 06min 40s 1d 03h 46min 40s 2d 07h 33min 20s 4d 15h 06min 40s
5s 50ms 1d 03h 46min 40s 1d 03h 46min 40s 2d 21h 26min 40s| 5d 18h 53min 20s| 11d 13h 46min 40s
10s 100ms 2d 07h 33min 20s 2d 07h 33min 20s 5d 18h 53min 20s| 11d 13h 46min 40s| 23d 03h 33min 20s
30s 300ms 6d 22h 40min 00s 6d 22h 40min 00s| 17d 08h 40min 00s| 34d 17h 20min 00s| 69d 10h 40min 00s
1min 600ms| 13d 21h 20min 00s| 13d 21h 20min 00s| 34d 17h 20min 00s| 69d 10h 40min 00s| 138d 21h 20min 00s
100s 1s| 23d 03h 33min 20s| 23d 03h 33min 20s| 57d 20h 53min 20s| 115d 17h 46min 40s| 231d 11h 33min 20s
2min 1.2s| 27d 18h 40min 00s| 27d 18h 40min 00s| 69d 10h 40min 00s| 138d 21h 20min 00s| 277d 18h 40min 00s

5min 3s| 69d 10h 40min 00s| 69d 10h 40min 00s| 173d 14h 40min 00s| 347d 05h 20min 00s
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(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50)
Arbitrary Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

Channels used and recording length

Timebase | Samplin
. Periopd g 16 (32) 8 (16) 4(8) 2 (4) 102
20,000 div 40,000 div 80,000 div 160,000 div 320,000 div

5us 50ns 100ms 200ms 400ms 800ms 1.6s
10us 100ns 200ms 400ms 800ms 1.6s 3.2s
20us 200ns 400ms 800ms 1.6s 3.2s 6.4s
50us 500ns 1s 2s 4s 8s 16s
100us 1us 2s 4s 8s 16s 32s
200us 2us 4s 8s 16s 32s 1min 04s
500us 5us 10s 20s 40s 1min 20s 2min 40s
ims 10us 20s 40s 1min 20s 2min 40s 5min 20s
2ms 20us 40s 1min 20s 2min 40s 5min 20s 10min 40s
5ms 50us 1min 40s 3min 20s 6min 40s 13min 20s 26min 40s
10ms 100us 3min 20s 6min 40s 13min 20s 26min 40s 53min 20s
20ms 200us 6min 40s 13min 20s 26min 40s 53min 20s 1h 46min 40s
50ms 500us 16min 40s 33min 20s 1h 06min 40s 2h 13min 20s 4h 26min 40s
100ms 1ms 33min 20s 1h 06min 40s 2h 13min 20s 4h 26min 40s 8h 53min 20s
200ms 2ms 1h 06min 40s 2h 13min 20s 4h 26min 40s 8h 53min 20s 17h 46min 40s
500ms 5ms 2h 46min 40s 5h 33min 20s 11h 06min 40s 22h 13min 20s 1d 20h 26min 40s
1s 10ms 5h 33min 20s 11h 06min 40s 22h 13min 20s 1d 20h 26min 40s 3d 16h 53min 20s
2s 20ms 11h 06min 40s 22h 13min 20s 1d 20h 26min 40s 3d 16h 53min 20s 7d 09h 46min 40s
5s 50ms 1d 03h 46min 40s 2d 07h 33min 20s 4d 15h 06min 40s 9d 06h 13min 20s| 18d 12h 26min 40s
10s 100ms 2d 07h 33min 20s 4d 15h 06min 40s 9d 06h 13min 20s | 18d 12h 26min 40s| 37d 00h 53min 20s
30s 300ms 6d 22h 40min 00s | 13d 21h 20min 00s| 27d 18h 40min 00s | 55d 13h 20min 00s | 111d 02h 40min 00s
1min 600ms | 13d 21h 20min 00s | 27d 18h 40min 00s| 55d 13h 20min 00s | 111d 02h 40min 00s | 222d 05h 20min 00s
100s 1s| 23d 03h 33min 20s| 46d 07h 06min 40s| 92d 14h 13min 20s | 185d 04h 26min 40s | 370d 08h 53min 20s

2min 1.2s| 27d 18h 40min 00s | 55d 13h 20min 00s | 111d 02h 40min 00s | 222d 05h 20min 00s

5min 3s| 69d 10h 40min 00s | 138d 21h 20min 00s | 277d 18h 40min 00s
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With Model 9715-53 Memory Board Installed

(1 GWord in Model 8860-50, or 2 GWords in Model 8861-50)
Fixed Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

Timebase

Sampling

Channels used and recording length ( ): 8861-50

(div) B 16 (32) 8 (16) 4 (8) 2(4) 1(2)
500,000 div 1,000,000 div 2,000,000 div 5,000,000 div 10,000,000 div
5us 50ns 2.5s 5s 10s 25s 50s
10us 100ns 5s 10s 20s 50s 1min 40s
20us 200ns 10s 20s 40s 1min 40s 3min 20s
50us 500ns 25s 50s 1min 40s 4min 10s 8min 20s
100us lus 50s 1min 40s 3min 20s 8min 20s 16min 40s
200us 2us 1min 40s 3min 20s 6min 40s 16min 40s 33min 20s
500us 5us 4min 10s 8min 20s 16min 40s 41min 40s 1h 23min 20s
1ms 10us 8min 20s 16min 40s 33min 20s 1h 23min 20s 2h 46min 40s
2ms 20us 16min 40s 33min 20s 1h 6min 40s 2h 46min 40s 5h 33min 20s
5ms 50us 41min 40s 1h 23min 20s 2h 46min 40s 6h 56min 40s 13h 53min 20s
10ms 100us 1h 23min 20s 2h 46min 40s 5h 33min 20s 13h 53min 20s 1d 03h 46min 40s
20ms 200us 2h 46min 40s 5h 33min 20s 11h 06min 40s 1d 03h 46min 40s 2d 07h 33min 20s
50ms 500us 6h 56min 40s 13h 53min 20s 1d 03h 46min 40s 2d 21h 26min 40s 5d 18h 53min 20s
100ms 1ms 13h 53min 20s 1d 03h 46min 40s 2d 07h 33min 20s 5d 18h 53min 20s| 11d 13h 46min 40s
200ms 2ms 1d 03h 46min 40s 2d 21h 26min 40s 4d 15h 06min 40s | 11d 13h 46min 40s| 23d 03h 33min 20s
500ms 5ms 2d 21h 26min 40s 5d 18h 53min 20s| 11d 13h 46min 40s| 28d 22h 26min 40s| 57d 20h 53min 20s
1s 10ms 5d 18h 53min 20s | 11d 13h 46min 40s| 23d 03h 33min 20s| 57d 20h 53min 20s | 115d 17h 46min 40s
2s 20ms| 11d 13h 46min 40s| 23d 03h 33min 20s| 46d 07h 06min 40s | 115d 17h 46min 40s | 231d 11h 33min 20s
5s 50ms | 28d 22h 26min 40s | 57d 20h 53min 20s | 115d 17h 46min 40s | 289d 08h 26min 40s
10s 100ms | 57d 20h 53min 20s | 115d 17h 46min 40s | 231d 17h 46min 40s
30s 300ms | 173d 14h 40min 00s | 347d 05h 20min 00s
1min 600ms | 347d 05h 20min 00s
100s 1s
2min 1.2s
5min 3s
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(1 GWord in Model 8860-50, or 2 GWords in Model 8861-50)
Arbitrary Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

S_— - Channels used and recording length ( ): 8861-50
T"F/Ziv"’)‘se ‘:‘::Tf d'“g 16 (32) 8 (16) 4(8) 2 (4) 102
640,000 div 1,280,000 div 2,560,000 div 5,120,000 div 10,240,000 div
5us 50ns 3.2s 6.4s 12.8s 25.6s 51.2s
10us 100ns 6.4s 12.8s 25.6s 51.2s 1min 42.4s
20us 200ns 12.8s 25.6s 51.2s 1min 42.4s 3min 24.8s
50us 500ns 32s 1min 04s 2min 08s 4min 16s 8min 32s
100us 1lus 1min 04s 2min 08s 4min 16s 8min 32s 17min 04s
200us 2us 2min 08s 4min 16s 8min 32s 17min 04s 34min 08s
500us 5us 5min 20s 10min 40s 21min 20s 42min 40s 1h 25min 20s
ims 10us 10min 40s 21min 20s 42min 40s 1h 25min 20s 2h 50min 40s
2ms 20us 21min 20s 42min 40s 1h 25min 20s 2h 50min 40s 5h 41min 20s
5ms 50us 53min 20s 1h 46min 40s 3h 33min 20s 7h 06min 40s 14h 13min 20s
10ms 100us 1h 46min 40s 3h 33min 20s 7h 06min 40s 14h 13min 20s 1d 04h 26min 40s
20ms 200us 3h 33min 20s 7h 06min 40s 14h 13min 20s 1d 04h 26min 40s 2d 08h 53min 20s
50ms 500us 8h 53min 20s 17h 46min 40s 1d 11h 33min 20s 2d 23h 06min 40s 5d 22h 13min 20s
100ms 1ms 17h 46min 40s 1d 11h 33min 20s 2d 23h 06min 40s 5d 22h 13min 20s| 11d 20h 26min 40s
200ms 2ms 1d 11h 33min 20s 2d 23h 06min 40s 5d 22h 13min 20s | 11d 20h 26min 40s| 23d 16h 53min 20s
500ms 5ms 3d 16h 53min 20s 7d 09h 46min 40s | 14d 19h 33min 20s| 29d 15h 06min 40s| 59d 06h 13min 20s
1s 10ms 7d 09h 46min 40s | 14d 19h 33min 20s| 29d 15h 06min 40s | 59d 06h 13min 20s | 118d 12h 26min 40s
2s 20ms | 14d 19h 33min 20s | 29d 15h 06min 40s | 59d 06h 13min 20s | 118d 12h 26min 40s | 237d 00h 53min 20s
5s 50ms | 37d 00h 53min 20s| 74d 01h 46min 40s | 148d 03h 33min 20s | 296d 07h 06min 40s
10s 100ms | 74d 01h 46min 40s | 148d 03h 33min 20s | 296d 07h 06min 40s
30s| 300ms | 222d 05h 20min 00s
1min 600ms
100s 1s
2min 1.2s
5min 3s
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Recorder Function

With Model 9715-50 Memory Board Installed
(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50)

(d: days/ h: hours/ min: minutes/ s: seconds)

Fixed Recording Length Arbitrary Recording Length
Timepase Model 8958 16-Ch Scanner Unit Model 8958 16-Ch Scanner Unit
) When Uninstalled When Installed When Uninstalled When Installed
5,000 div 1,000 div 5,000 div 1,000 div
10ms 50s E— 50s _—
20ms 1min 40s E— 1min 40s _—
50ms 4min 10s 50s 4min 10s 50s
100ms 8min 20s 1min 40s 8min 20s 1min 40s
200ms 16min 40s 3min 20s 16min 40s 3min 20s
500ms 41min 40s 8min 20s 41min 40s 8min 20s
1s 1h 23min 20s 16min 40s 1h 23min 20s 16min 40s
2s 2h 46min 40s 33min 20s 2h 46min 40s 33min 20s
5s 6h 56min 40s 1h 23min 20s 6h 56min 40s 1h 23min 20s
10s 13h 53min 20s 2h 46min 40s 13h 53min 20s 2h 46min 40s
30s 1d 17h 40min 00s 8h 20min 00s 1d 17h 40min 00s 8h 20min 00s
Imin 3d 11h 20min 00s 16h 40min 00s 3d 11h 20min 00s 16h 40min 00s
100s 5d 18h 53min 20s 1d 03h 46min 40s 5d 18h 53min 20s 1d 03h 46min 40s
2min 6d 22h 40min 00s 1d 09h 20min 00s 6d 22h 40min 00s 1d 09h 20min 00s
5min 17d 08h 40min 00s 3d 11h 20min 00s 17d 08h 40min 00s 3d 11h 20min 00s
10min 34d 17h 20min 00s 6d 22h 40min 00s 34d 17h 20min 00s 6d 22h 40min 00s
30min 104d 04h 00min 00s 20d 20h 00min 00s| 104d 04h 00min 00s 20d 20h 00min 00s
1h 208d 08h 00min 00s 41d 16h 00min 00s| 208d 08h 00min 00s 41d 16h 00min 00s

With Model 9715-53 Memory Board Installed
(1 GWord in Model 8860-50, or 2 GWords in Model 8861-50)

(d: days/ h: hours/ min: minutes/ s: seconds)

Fixed Recording Length Arbitrary Recording Length
Uil Model 8958 16-Ch Scanner Unit Model 8958 16-Ch Scanner Unit
ey When Uninstalled When Installed When Uninstalled When Installed
100,000 div 20,000 div 160,000 div 40,000 div

10ms 16min 40s —_— 26min 40s —_—

20ms 33min 20s —_— 53min 20s —_—

50ms 1h 23min 20s 16min 40s 2h 13min 20s 33min 20s

100ms 2h 46min 40s 33min 20s 4h 26min 40s 1h 06min 40s

200ms 5h 33min 20s 1h 06min 40s 8h 53min 20s 2h 13min 20s

500ms 13h 53min 20s 2h 46min 40s 22h 13min 20s 5h 33min 20s

1s 1d 03h 46min 40s 5h 33min 20s 1d 20h 26min 40s 11h 06min 40s

2s 2d 07h 33min 20s 11h 06min 40s 3d 16h 53min 20s 22h 13min 20s

5s 5d 18h 53min 20s 1d 03h 46min 40s 9d 06h 13min 20s 2d 07h 33min 20s

10s 11d 13h 46min 40s 2d 07h 33min 20s 18d 12h 26min 40s 4d 15h 06min 40s

30s 34d 17h 20min 00s 6d 22h 40min 00s 55d 13h 20min 00s 13d 21h 20min 00s

1min 69d 10h 40min 00s 13d 21h 20min 00s 111d 02h 40min 00s 27d 18h 40min 00s

100s 115d 17h 46min 40s 23d 03h 33min 20s| 185d 04h 26min 40s 46d 07h 06min 40s

2min 138d 21h 20min 00s 27d 18h 40min 00s 222d 05h 20min 00s 55d 13h 20min 00s

5min 347d 05h 20min 00s 69d 10h 40min 00s 138d 21h 20min 00s

10min 138d 21h 20min 00s 277d 18h 40min 00s
30min
1h
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Appendix 2.4 Memory Capacity and Maximum
Recording Length

Memory Function

Recording length depends on installed memory and the number of channels used.

Using Only Timebase 1
When the Model 8958 16-Ch Scanner Unit is not installed

Fixed Recording Length (Fixed) [Divisions]
Installed Memory No. of Chs Used
(Words)
16 + logic 16 8 4 2 1
8860-50 8861-50 | 32 + logic 32 16 8 4 2
32M 64M 10,000 20,000 20,000 50,000 100,000 200,000
128M 256M 20,000 50,000 100,000 200,000 500,000 1,000,000
512M 1G 100,000 200,000 500,000 1,000,000 2,000,000 5,000,000
1G 2G 200,000 500,000 1,000,000 2,000,000 5,000,000 10,000,000
Arbitrary Recording Length (User) [Divisions]
Installed Memory No. of Chs Used
(Words)
16 + logic 16 8 4 2 1
8860-50 8861-50 | 32+ logic 32 16 8 4 2
32M 64M 10,000 20,000 40,000 80,000 160,000 320,000
128M 256M 40,000 80,000 160,000 320,000 640,000 1,280,000
512M 1G 160,000 320,000 640,000 1,280,000 2,560,000 5,120,000
1G 2G 320,000 640,000 1,280,000 2,560,000 5,120,000 10,240,000
With only Model 8958 16-Ch Scanner Unit Installed
Fixed Recording Length (Fixed) [Divisions]
Installed Memory No. of Chs Used x 8 ( ): Indicated when setting
(Words) (8 x 8CH+L) (8 x 8CH) (4 x 8CH) (2 x 8CH) (1 x 8CH)
8 + logic 8 4 2 1
8860-50 8861-50 | 16 + logic 16 8 4 2
32M 64M 2,000 5,000 10,000 20,000 20,000
128M 256M 10,000 20,000 20,000 50,000 100,000
512M 1G 20,000 50,000 100,000 200,000 500,000
1G 2G 50,000 100,000 200,000 500,000 1,000,000
Arbitrary Recording Length (User) [Divisions]
Installed Memory No. of Chs Used x 8 ( ): Indicated when setting
(Words) (8 x 8BCH+L) (8 x 8CH) (4 x 8CH) (2 x 8CH) (1 x 8CH)
16 8 4 2 1
8860-50 8861-50 32 16 8 4 2
=
32M 64M 2000 5000 10,000 20,000 40,000 =
128M 256M 10,000 20,000 40,000 80,000 160,000 g
512M 1G 40,000 80,000 160,000 320,000 640,000 >
1G 2G 80,000 160,000 320,000 640,000 1,280,000
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Using Timebase 1 and 2
When the Model 8958 16-Ch Scanner Unit is not installed

Fixed Recording Length (Fixed) [Divisions]
Insra(llilir'\g:)mory Channels Using Timebase 1/ ():Channels Using Timebase 2
16 (8) 8(8) 4 (4) 2(2) 1(1)
8860-50
8861-50 32 (16) 16 (16) 8(8) 4 (4) 2(2)
32M 64M 10,000 20,000 20,000 50,000 100,000
128M 256M 20,000 50,000 100,000 200,000 500,000
512M 1G 100,000 200,000 500,000 1,000,000 2,000,000
1G 2G 200,000 500,000 1,000,000 2,000,000 5,000,000
Arbitrary Recording Length (User) [Divisions]

Installed Memory Channels Using Timebase 1/ (): Channels Using Timebase 2

(Words)
16 (8) 8 (8) 4 (4) 22 1 (1)
8860-50 8861-50 32 (16) 16 (16) 8 (8) 4 (4) 2 (2)
32M 64M 10,000 20,000 40,000 80,000 160,000
128M 256M 40,000 80,000 160,000 320,000 640,000
512M 1G 160,000 320,000 640,000 1,280,000 2,560,000
1G 2G 320,000 640,000 1,280,000 2,560,000 5,120,000

With Model 8958 16-Ch Scanner Unit installed

Fixed Recording Length (Fixed) [Divisions]
Insta(ll/?/((j)rl\él;mory Channels Using Timebase 1/ (): 8 x Channels on Model 8958
16 (8) 8 (8) 4 (4) 2(2) 1(1)
8860-50
8861-50 32 (16) 16 (16) 8 (8) 4(4) 2(2)
32M 64M 1,000 2000 5000 10,000 20,000
128M 256M 5,000 10,000 20,000 20,000 50,000
512M 1G 20,000 20,000 50,000 100,000 200,000
1G 2G 20,000 50,000 100,000 200,000 500,000
Arbitrary Recording Length (User) [Divisions]

Installed Memory Channels Using Timebase 1/ (): 8 x Channels on Model 8958

(Words)
16 (8) 8(8) 4. (4) 2(2) 1(1)
8860-50 8861-50 32 (16) 16 (16) 8(8) 4 (4) 2(2)
32M 64M 1,000 2,000 5,000 10,000 20,000
128M 256M 5,000 10,000 20,000 40,000 80,000
512M 1G 20,000 40,000 80,000 160,000 320,000
1G 2G 40,000 80,000 160,000 320,000 640,000
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Recorder Function

Recording length depends on installed memory and input modules.

[Divisions]

Arbitrary Recording Length (User)/
Continuous Recording Length (Cont)

Model 8958 16-Ch Scanner Unit

Fixed Recording Length (Fixed)

Installed Memory
(Words)

Model 8958 16-Ch Scanner Unit

8860-50 | 8861-50 | When Uninstalled When Installed When Uninstalled When Installed
32M 64M 5,000 1,000 5,000 1,000
128M 256M 20,000 5,000 20,000 5,000
512M 1G 50,000 20,000 80,000 20,000

1G 2G 100,000 20,000 160,000 40,000
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Appendix 2.5 Recording Length and Maximum Number
of Divisions (Memory Division function)

Memory Function (Using Only Timebase 1)

With Model 9715-50 Memory Board Installed With Model 9715-51 Memory Board Installed
(32 MWords in Model 8860-50, or 64 MWords in Model 8861- (128 MWords in Model 8860-50, or 256 MWords in Model 8861-
50) 50)

[Blocks] [Blocks]

Recording length Recording length

Channels used Channels used

(div) (div)
8860-50 16 8 4 2 1 8860-50 16 8 4 2 1
8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1 to 3 4096 4096| 4096| 4096| 4096 1 to 15 4096 4096| 4096| 4096 4096
4 to 7 2048 4096| 4096| 4096 4096 16 to 30 2048 4096| 4096| 4096 4096
8 to 15| 1024| 2048| 4096 4096| 4096 31 to 60| 1024| 2048| 4096 4096| 4096
16 to 30 512| 1024| 2048 4096| 4096 61 to 140 512| 1024| 2048 4096| 4096
31 to 60 256 512| 1024| 2048| 4096 141 to 300 256 512| 1024, 2048| 4096
61 to 140 128 256 512 1024 2048 301 to 620 128 256 512 1024 2048
141 to 300 64 128 256 512 1024 621 to 1250 64 128 256 512 1024
301 to 620 32 64 128 256 512 1251 to 2500 32 64 128 256 512
621 to 1250 16 32 64 128 256 2501 to 5000 16 32 64 128 256
1251 to 2500 8 16 32 64 128 5001 to 10000 8 16 32 64 128
2501 to 5000 4 8 16 32 64 10001 to 20000 4 8 16 32 64
5001 to 10000 2 4 8 16 32 20001 to 40000 2 4 8 16 32
10001 to 20000 2 4 8 16 40001 to 80000 2 4 8 16
20001 to 40000 2 4 8 80001 to 160000 2 4 8
40001 to 80000 2 4 160001 to 320000 2 4
80001 to 160000 2 320001 to 640000 2
With Model 9715-52 Memory Board Installed With Model 9715-53 Memory Board Installed
(512 MWords in Model 8860-50, or 1 GWords in Model 8861-50) (1 GWords in Model 8860-50, or 2 GWords in Model 8861-50)
[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860-50 16 8 4 2 1 8860-50 16 8 4 2 1
8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1to 60| 4096 4096, 4096, 4096, 4096 1to 140| 4096| 4096| 4096, 4096, 4096
61 to 140| 2048| 4096, 4096, 4096| 4096 141 to 300| 2048| 4096| 4096| 4096| 4096
141 to 300| 1024| 2048| 4096| 4096| 4096 301 to 620| 1024| 2048| 4096, 4096, 4096
301 to 620 512| 1024| 2048| 4096| 4096 621 to 1250 512 1024| 2048| 4096| 4096
621 to 1250 256 512| 1024| 2048| 4096 1251 to 2500 256 512| 1024| 2048| 4096
1251 to 2500 128 256 512| 1024| 2048 2501 to 5000 128 256 512| 1024| 2048
2501 to 5000 64 128 256 512| 1024 5001 to 10000 64 128 256 512| 1024
5001 to 10000 32 64 128 256 512 10001 to 20000 32 64 128 256 512
10001 to 20000 16 32 64 128 256 20001 to 40000 16 32 64 128 256
20001 to 40000 8 16 32 64 128 40001 to 80000 8 16 32 64 128
40001 to 80000 4 8 16 32 64 80001 to 160000 4 8 16 32 64
80001 to 160000 2 4 8 16 32 160001 to 320000 2 4 8 16 32
160001 to 320000 2 4 8 16 320001 to 640000 2 4 8 16
320001 to 640000 2 4 8 640001 to 1280000 2 4 8
640001 to 1280000 2 4| 11280001 to 2560000 2 4
1280001 to 2560000 2 2560001 to 5120000 2
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Memory Function (Using Timebase 1 and 2)

With Model 9715-50 Memory Board Installed
(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50)

With Model 9715-51 Memory Board Installed
(128 MWords in Model 8860-50, or 256 MWords in Model 8861-

[Blocks]  50)
[Blocks]
Recording length (div) Channels used Recording length (div) Channels used

8860-50 16 8 4 2 1 8860-50 16 8 4 2 1

8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1 to 3| 2048| 2048, 2048| 2048| 2048 1 to 15| 2048| 2048| 2048| 2048| 2048
4 to 7| 1024, 2048, 2048| 2048| 2048 16 to 30| 1024| 2048| 2048| 2048| 2048
8 to 15 512| 1024| 2048| 2048| 2048 31 to 60 512| 1024| 2048| 2048| 2048
16 to 30 256 512| 1024| 2048| 2048 61 to 140 256 512| 1024| 2048| 2048
31 to 60 128 256 512| 1024| 2048 141 to 300 128 256 512| 1024| 2048
61 to 140 64 128 256 512| 1024 301 to 620 64 128 256 512| 1024
141 to 300 32 64 128 256 512 621 to 1250 32 64 128 256 512
301 to 620 16 32 64 128 256 1251 to 2500 16 32 64 128 256
621 to 1250 8 16 32 64 128 2501 to 5000 8 16 32 64 128
1251 to 2500 4 8 16 32 64 5001 to 10000 4 8 16 32 64
2501 to 5000 2 4 8 16 32 10001 to 20000 2 4 8 16 32
5001 to 10000 2 4 8 16 20001 to 40000 2 4 8 16
10001 to 20000 2 4 8 40001 to 80000 2 4 8
20001 to 40000 2 4 80001 to 160000 2 4
40001 to 80000 2 160001 to 320000 2

With Model 9715-52 Memory Board Installed
(512 MWords in Model 8860-50, or 1 GWords in Model 8861-50)

With Model 9715-53 Memory Board Installed
(1 GWords in Model 8860-50, or 2 GWords in Model 8861-50)

[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used

8860-50 16 8 4 2 1 8860-50 16 8 4 2 1

8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1to 60| 2048| 2048| 2048| 2048| 2048 1to 140| 2048| 2048| 2048| 2048| 2048
61 to 140, 1024| 2048, 2048| 2048, 2048 141 to 300| 1024| 2048| 2048| 2048| 2048
141 to 300 512| 1024| 2048| 2048| 2048 301 to 620 512| 1024| 2048| 2048| 2048
301 to 620 256 512| 1024| 2048| 2048 621 to 1250 256 512| 1024| 2048| 2048
621 to 1250 128 256 512| 1024| 2048 1251 to 2500 128 256 512 1024| 2048
1251 to 2500 64 128 256 512| 1024 2501 to 5000 64 128 256 512| 1024
2501 to 5000 32 64 128 256 512 5001 to 10000 32 64 128 256 512
5001 to 10000 16 32 64 128 256 10001 to 20000 16 32 64 128 256
10001 to 20000 8 16 32 64 128 20001 to 40000 8 16 32 64 128
20001 to 40000 4 8 16 32 64 40001 to 80000 4 8 16 32 64
40001 to 80000 2 4 8 16 32 80001 to 160000 2 4 8 16 32
80001 to 160000 2 4 8 16 160001 to 320000 2 4 8 16
160001 to 320000 2 4 8 320001 to 640000 2 4 8
320001 to 640000 2 4 640001 to 1280000 2 4
640001 to 1280000 2 1280001 to 2560000 2
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Memory Function (With Model 8958 16-Ch Scanner Unit and Other Modules)

With Model 9715-50 Memory Board Installed With Model 9715-51 Memory Board Installed

(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50) (128 MWords in Model 8860-50, or 256 MWords in Model 8861-
[Blocks]  50)

[Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860-50 16 8 4 2 1 8860-50 16 8 4 2 1
8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1 512| 1024| 2048| 2048| 2048 1| 2048| 2048| 2048| 2048| 2048
2 to 3 256 512| 1024| 2048| 2048 2 to 3| 1024| 2048| 2048| 2048, 2048
4 to 7 128 256 512| 1024| 2048 4 to 7 512 1024| 2048| 2048| 2048
8 to 15 64 128 256 512| 1024 8 to 15 256 512| 1024, 2048| 2048
16 to 30 32 64 128 256 512 16 to 30 128 256 512| 1024| 2048
31 to 60 16 32 64 128 256 31 to 60 64 128 256 512| 1024
61 to 140 8 16 32 64 128 61 to 140 32 64 128 256 512
141 to 300 4 8 16 32 64 141 to 300 16 32 64 128 256
301 to 620 2 4 8 16 32 301 to 620 8 16 32 64 128
621 to 1250 2 4 8 16 621 to 1250 4 8 16 32 64
1251 to 2500 2 4 8 1251 to 2500 2 4 8 16 32
2501 to 5000 2 4 2501 to 5000 2 4 8 16
5001 to 10000 2 5001 to 10000 2 4 8
10001 to 20000 2 4
20001 to 40000 2
With Model 9715-52 Memory Board Installed With Model 9715-53 Memory Board Installed
(512 MWords in Model 8860-50, or 1 GWords in Model 8861-50) (1 GWords in Model 8860-50, or 2 GWords in Model 8861-50)
[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860-50 16 8 4 2 1 8860-50 16 8 4 2 1
8861-50 32 16 8 4 2 8861-50 32 16 8 4 2
1to 7| 2048| 2048| 2048| 2048| 2048 1to 15| 2048| 2048| 2048| 2048| 2048
8 to 15| 1024| 2048| 2048 2048| 2048 16 to 30| 1024| 2048| 2048, 2048 2048
16 to 30 512| 1024| 2048| 2048| 2048 31 to 60 512 1024| 2048| 2048| 2048
31 to 60 256 512| 1024| 2048| 2048 61 to 140 256 512| 1024| 2048| 2048
61 to 140 128 256 512| 1024| 2048 141 to 300 128 256 512| 1024| 2048
141 to 300 64 128 256 512| 1024 301 to 620 64 128 256 512| 1024
301 to 620 32 64 128 256 512 621 to 1250 32 64 128 256 512
621 to 1250 16 32 64 128 256 1251 to 2500 16 32 64 128 256
1251 to 2500 8 16 32 64 128 2501 to 5000 8 16 32 64 128
2501 to 5000 4 8 16 32 64 5001 to 10000 4 8 16 32 64
5001 to 10000 2 4 8 16 32 10001 to 20000 2 4 8 16 32
10001 to 20000 2 4 8 16 20001 to 40000 2 4 8 16
20001 to 40000 2 4 8 40001 to 80000 2 4 8
40001 to 80000 2 4 80001 to 160000 2 4
80001 to 160000 2 160001 to 320000 2
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Memory Function (With only Model 8958 16-Ch Scanner Unit)

With Model 9715-50 Memory Board Installed
(32 MWords in Model 8860-50, or 64 MWords in Model 8861-50)

With Model 9715-51 Memory Board Installed
(128 MWords in Model 8860-50, or 256 MWords in Model 8861-

[Blocks]  50)
[Blocks]
Recording length (div) Channels used (x 8ch) Recording length (div) Channels used (x 8ch)

8860-50 8+L 8 4 2 1 8860-50 8+L 8 4 2 1

8861-50 16+L 16 8 4 2 8861-50 16+L 16 8 4 2
1| 1024| 2048| 4096| 4096 4096 1| 4096, 4096| 4096| 4096| 4096
2 to 3 512| 1024| 2048| 4096| 4096 2 to 3| 2048| 4096, 4096, 4096, 4096
4 to 7 256 512| 1024| 2048| 4096 4 to 7| 1024| 2048| 4096| 4096| 4096
8 to 15 128 256 512| 1024| 2048 8 to 15 512| 1024| 2048| 4096| 4096
16 to 30 64 128 256 512| 1024 16 to 30 256 512| 1024| 2048| 4096
31 to 60 32 64 128 256 512 31 to 60 128 256 512| 1024| 2048
61 to 140 16 32 64 128 256 61 to 140 64 128 256 512| 1024
141 to 300 8 16 32 64 128 141 to 300 32 64 128 256 512
301 to 620 4 8 16 32 64 301 to 620 16 32 64 128 256
621 to 1250 2 4 8 16 32 621 to 1250 8 16 32 64 128
1251 to 2500 2 4 8 16 1251 to 2500 4 8 16 32 64
2501 to 5000 2 4 8 2501 to 5000 2 4 8 16 32
5001 to 10000 2 4 5001 to 10000 2 4 8 16
10001 to 20000 2 10001 to 20000 2 4 8
20001 to 40000 2 4
40001 to 80000 2

With Model 9715-52 Memory Board Installed
(512 MWords in Model 8860-50, or 1 GWords in Model 8861-50)

With Model 9715-53 Memory Board Installed
(1 GWords in Model 8860-50, or 2 GWords in Model 8861-50)

[Blocks] [Blocks]
Recording length (div) Channels used (x 8ch) Recording length (div) Channels used (x 8ch)
8860-50 8+L 8 4 2 1 8860-50 8+L 8 4 2 1
8861-50 16+L 16 8 4 2 8861-50 16+L 16 8 4 2
1to 7| 4096 4096| 4096 4096 4096 1to 15| 4096| 4096| 4096| 4096 4096
8 to 15| 2048| 4096| 4096 4096 4096 16 to 30| 2048| 4096, 4096, 4096| 4096
16 to 30| 1024, 2048| 4096, 4096| 4096 31 to 60| 1024| 2048| 4096| 4096| 4096
31 to 60 512| 1024| 2048| 4096| 4096 61 to 140 512| 1024| 2048| 4096| 4096
61 to 140 256 512| 1024 2048| 4096 141 to 300 256 512| 1024| 2048| 4096
141 to 300 128 256 512| 1024| 2048 301 to 620 128 256 512| 1024| 2048
301 to 620 64 128 256 512| 1024 621 to 1250 64 128 256 512| 1024
621 to 1250 32 64 128 256 512 1251 to 2500 32 64 128 256 512
1251 to 2500 16 32 64 128 256 2501 to 5000 16 32 64 128 256
2501 to 5000 8 16 32 64 128 5001 to 10000 8 16 32 64 128
5001 to 10000 4 8 16 32 64 10001 to 20000 4 8 16 32 64
10001 to 20000 2 4 8 16 32 20001 to 40000 2 4 8 16 32
20001 to 40000 2 4 8 16 40001 to 80000 2 4 8 16
40001 to 80000 2 4 8 80001 to 160000 2 4 8
80001 to 160000 2 4 160001 to 320000 2 4
160001 to 320000 2 320001 to 640000 2
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Appendix 2.6 Compatible External Printers

Printers that can be used are compatible with HP’s
WindowsCES5.0 printers (USB connection).

Printers with confirmed compatibility:

» HP deskjet 5551

» HP deskjet 5740

» HP deskjet 450chi *

NOTE

* To move the USB printer cable from the PC to the
instrument, disconnect it from the PC, turn the
printer off and back on, then connect it to the
instrument.

» Before printing, check to be sure that the power is on and that paper is loaded.
» Select [USB] as the printer output destination.

» Do not turn the power off or disconnect the cable during printing.

« When the USB printer cable is disconnected from a PC and connected to the
USB port on this instrument, the instrument may not print. In this case, discon-
nect the cable from the instrument, turn the printer off and on, then reconnect
the cable to the instrument.
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Appendix 2.7 Scaling Method When Using Strain
Gauges

This section describes how to determine the scaling conversion ratio when
measuring with strain gauges and the Model 8939 Strain Unit.

The appropriate conversion formula for stress depends on how the strain gauges
are used.

Three methods are available depending on whether one, two or four strain
gauges are used for measurement. The two-gauge method is used for tempera-
ture compensation.

E: Young modulus, Vv: Poisson ratio, €: Distortion measurement value
Tensile and Compressive Stress Measurement: Stress (6) =E x €

For temperature compensation with two or four gauges, position the gauges per-
pendicularly.

Stress (o) is obtained by 1/ (1 + V) for two gauges, and by 1 /{2 (1 + V)} for four
gauges.

Bending Stress Measurement: Stress (6) =E X ¢

For temperature compensation with two or four gauges, stress (o) is obtained as
a multiple of ¥ or Y4, respectively.

Torsional Stress Measurement: Stress (o) = E /{2 (1 + V)} x € (two-gauge
case)

For the four-gauge case, it is half of that.

Refer to the strain gauge instruction manual for combinations of strain gauges
for each measurement.

Example. Measuring Compressive Stress
Using the one-gauge method for an aluminum measurement object having a
Young's modulus of 73 (GPa) according to the following Table,
6 = 73 x 10% x Measurement Value (in e units) x 106 (in pe units)
= 73 x Measurement Value (in kPa units)
= 7.44" x Measurement Value (in gf/mm? units)
* 1 Pa = 1.01971621x 10°/ kgf/mm?
Unit: gf/mm2, Conversion Ratio = 7.44 gf/mm2
Enter this value as the scaling conversion ratio.

Mechanical Characteristics of Industrial Materials

Modulus of Elasticity Poisson’s Ratio
Material (Young's Modulus)
E(GPa) v
Carbon Steel (0.1t0 0.25% C) | 205 0.28t00.3
Carbon Steel (> 0.25% C) 206 0.28t00.3
Spring Steel (Quenched) 206 to 211 0.28t00.3
Nickel Steel 205 0.2810 0.3
Cast Iron 98 0.2t00.29
Brass (Cast) 78 0.34 =
Phosphor Bronze 118 0.38 %
Aluminum 73 0.34 =4
Concrete 20 to 29 0.1 -
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Appendix 2.8 Keyboard Assignment Table

See "2.1 Operating Keys" (p. 13)

Category Operating Key or Operation | Keyboard Operation: Method 1 | Keyboard Operation: Method 2

DISP Ctrl + Alt + D Alt + F1
SET Ctrl + Alt +S Alt + F2
SET (Hold) Ctrl + Alt + S (Hold)

Menu FILE Ctrl + Alt + F Alt + F3
SUB MENU T Ctrl+Alt+ T Alt + F4
SUB MENU | ctrl + Alt + 1 Alt + F5
SHEET/PAGE <« Ctrl + Alt + «<— Alt + F6
SHEET/PAGE — Ctrl + Alt + —> Alt + F7
Up T
Left «—

Cursor Keys = 1
Right —
ESC Esc

. ENTER Enter

Operation
SELECT (space)
HELP/CONV Ctrl + Alt +H

Save SAVE Ctrl + Alt +V Alt + F11

. PRINT Ctrl + Alt +Q

Printer
FEED Ctrl + Alt + W
F1 F1
F2 F2
F3 F3
F4 F4

Function Keys F5 F5
F6 F6
F7 F7
F8 F8
FN Ctrl + Alt + F11 Alt + F12
UNIT T Ctrl + Alt + U
UNITd Shift + Ctrl + Alt + U
cHT Ctrl +Alt + C
cHl Shift + Ctrl + Alt + C

Channels RANGE T Ctrl + Alt +R
RANGE | Shift + Ctrl + Alt + R
POSN T Ctrl + Alt + P
POSN | Shift + Ctrl + Alt + P
CH ON/Off Ctrl + Alt + O
TIMEDIV T Ctrl+Alt+T
TIME/DIV 1 Shift + Ctrl + Alt + T

Timebase Magnify Ctrl + Alt + G
Compress Shift + Ctrl + Alt + G
Zoom Ctrl +Alt+2Z
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See "2.1 Operating Keys" (p. 13)

Category Operating Key or Operation | Keyboard Operation: Method 1 | Keyboard Operation: Method 2
Move Cursor A right Ctrl + Alt + A
Move Cursor A left Shift + Ctrl + Alt + A
Move Cursor B right Ctrl + Alt +B
AB Cursors Move Cursor B left Shift + Ctrl + Alt + B
TYPE Ctrl + Alt +Y Alt + F9
SPEED Ctrl + Alt + X Alt + F10
AB CURSOR Dialog Ctrl + Alt +J
Turn Left Ctrl + Alt +0
Jog -
Turn Right Ctrl + Alt +9
Turn Left 4 Ctrl + Alt +1
Shuttle
Turn Left 3 Ctrl + Alt + 2
Turn Left 2 Ctrl + Alt +3
L 21 12 R | Turn Left 1 Ctrl + Alt + 4
3 3 Turn Right 1 Ctrl + Alt +5
4 4 Turn Right 2 Ctrl + Alt + 6
\\/ Turn Right 3 Ctrl + Alt +7
Turn Right 4 Ctrl + Alt + 8
STOP F11
Measurement
START F12
Power STANDBYON | —m———
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I Appendix 3 Terminology

AC

Abbreviation for alternating current

A/D Conversion

Conversion of an analog quantity to
a digital quantity

Active Low

An operation that occurs when sig-
nal voltage level changes from High
to Low

Drift

A phenomena of false output due to
shift in the operating point of an op-
amp. Drift results from temperature
change and long-term aging that
can occur years after manufacture.

Aliasing Errors

The phenomena that prevents prop-
er signal waveform acquisition be-
cause of aliasing distortion

Dynamic Range

The range of amplitudes that a de-
vice is able to display

FFT Abbreviation of fast-Fourier trans-
form

File A collection of data preserved on
storage media, conceptually similar
to a paper file stored on a bookshelf

Format The process of initializing storage
media to a usable state

Function An operational function

Gain The numerical value of the ratio of

signal output to input, in decibel
units

GND (Ground)

The reference potential for voltage
measurement

(p. A48)

Analog Continuous physical quantity such
as voltage or current

Attenuator A device that attenuates a signal to
reduce its amplitude

Averaging The sum of multiple data values di-
vided by the number of those values
to obtain the average value

Beep Sound The audible alarm produced when
an error or warning occurs

bit The unit of minimum quantity signi-
fied by a "0" or "1" in binary notation

byte Unit of binary notation (1 byte = 8

bits)

Channel (Ch)

The input route for a signal

Chassis

The metal frame of the instrument

Comment

A note that can be entered by the us-
er, such as to describe measure-
ment conditions, that can be printed
on recording paper

Common Mode

The situation in which voltage is
present between measurement in-
put lines and ground

Cut-Off Frequency

The frequency at which the output
amplitude of a filter becomes 1/ /2
(-3dB)

GP-IB Abbreviation of general purpose in-
terface bus, a bus standard for mea-
surement instrument data transfers
(8-bit parallel)

Interface Devices required for data exchange
between the instrument and a com-
puter

LAN Abbreviation of local area network

LCD Abbreviation of liquid crystal display

LED Light-emitting diode

Logging Collecting sample data as numerical
values

Logic Signals displayed by dividing input

signals into distinct High and Low
levels according to threshold values

Low-Pass Filter

A filter that passes only low frequen-
cies

LSB

Abbreviation of least significant bit,
the minimum unit of A/D conversion

dB (decibel) Unit used to indicate attenuation or
amplification of voltage, current or
power

DC Abbreviation for direct current

Digital Discrete physical quantities

div (divisions)

A unit of linear display measurement

Dots

One pixel of the LCD display, or dis-
play of points of a waveform without
interpolation

Max. Allowable
Input Voltage

The maximum voltage that can be
applied between input terminals of
an input module

Maximum rated
voltage to ground

The maximum voltage that can be
applied between the instrument
(GND)-to-Module (L terminals), and
between one Module (L terminal)
and another
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Memory Storage component. The place
where digital data is stored.
Mode A particular kind of operation, or for-

mat

Storage Writing a waveform (A/D signal) to
memory
TFT Abbreviation for thin-film transistor

Module (Unit)

A device that provides additional
functionality when installed in the in-
strument

Thermal Head

Provides thermosensitive printing

MS-DOS

A DOS (disk operating system) de-
veloped by Microsoft Corporation
(USA), and a registered trademark
of that company

Threshold The values of separate High and
Low boundary levels at which an an-
alog signal is converted to a logic
signal

Trigger An event that initiates an operation.

It signals measurement to begin.

Offset

The amount that a waveform is shift-
ed on the voltage axis by waveform
calculation. An additional value
when scaling

Trigger Source

A signal that serves as the source
required to apply a trigger.

Parameter

A numerical value representing a
feature of a signal waveform, such
as its maximum or RMS value

Unbalanced Input

When one of two input terminals
serves as a reference for the other,
as a method for signal input

Peak Hold

Retaining the maximum amplitude
at each frequency point

Position

The location of the zero-volt level.

Pre-Trigger

Time prior to triggering. That is, time
that passes before a trigger event
occurs

Word A unit of data for digital display.
Each sample of an input signal is
converted into one word of digital
data.

Zero Adjust Making the zero position match the

actual ground level

Probe

A signal line carrying input signals to
the input circuitry.

PT

Abbreviation of potential transform-
er, a voltage transformer.

Recording Length

An amount signifying the total num-
ber of samples as a number of (dis-
play) divisions

RH

Abbreviation for relative humidity
The amount of vapor contain in one
cubic meter relative to the amount of
saturated vapor at the same temper-
ature, expressed as a percentage

Ripple Component

An AC noise component

RMS Abbreviation of root-mean-square,
which is the value of AC that per-
forms the equivalent work as the
same value of DC

Sampling Conversion of an analog waveform

to a digital numeric progression

Sampling Rate

The rate at which the sampling pro-
cess repeats

Scaling

Conversion of measurement values
acquired as voltage into another
physical quantity

Slope

The condition of rising or falling volt-
age
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I Appendix 4

Supplemental Technical Information

| Appendix 4.1 Sampling

Appendix 4.2

This instrument converts analog input signals into digital values which are then
processed internally as digital (numerical) values. This A/D conversion process
is called sampling.

Sampling repeatedly measures the size of the input signal at a specific interval
(the sampling period).

Measurement

Liélié\/

Sampling Period Sampling Points

! Time

The rate of measurement is called the sampling rate.

Sampling units are [S/s] (read as samples-per-second)

This is the number of samples taken each second, and is the inverse of the sam-
pling period. (1/T)

Aliasing

If the signal to be measured changes too fast relative to the sampling period,
beginning at a certain frequency, non-existent slow signal fluctuations are
recorded. This phenomena is aliasing.

A/Actual Input Signal

A T—s
Sampling Period Measured Waveform

Aliasing occurs when the sampling period is longer
than half of the input signal period.

ampling Points

With the Memory function, the sampling period can be significantly affected by
the timebase setting, so care is necessary to avoid aliasing when selecting the
timebase.

Because the timebase determines the measurement frequency limit, the fastest
possible timebase setting should be used.

When the signal can be recorded repeatedly, the auto-ranging function (p. 74)
may be used to select the optimum timebase.
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Appendix 4.3 Measurement Frequency Limit

Displaying waveforms by their sampled values with adequate resolution of char-
acteristics such as sine wave peaks requires a minimum of about 25 samples
per waveform period.

The measurement frequency limit is determined by the timebase.

One Signal Period

. Sampling | Measurement . Sampling | Measurement
Timebase ) o Timebase ) L
period limit frequency period limit frequency
5 pus/div 50 ns 800 kHz 100 ms/div 1ms 40 Hz
10 ps/div 100 ns 400 kHz 200 ms/div 2ms 20 Hz
20 ps/div 200 ns 200 kHz 500 ms/div 5ms 8 Hz
50 us/div 500 ns 80 kHz 1 s/div 10 ms 4 Hz
100 ps/div 1us 40 kHz 2 s/div 20 ms 2 Hz
200 ps/div 2us 20 kHz 5 s/div 50 ms 0.8 Hz
500 ps/div 5us 8 kHz 10 s/div 100 ms 0.4 Hz
1 ms/div 10 us 4 kHz 30 s/div 300 ms 0.13 Hz
2 ms/div 20 us 2 kHz 1 min/div 600 ms 0.067 Hz
5 ms/div 50 us 800 Hz 2 min/div 12s 0.033 Hz
10 ms/div 100 us 400 Hz 5 min/div 3s 0.013 Hz
20 ms/div 200 us 200 Hz
50 ms/div 500 ps 80 Hz
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Appendix 4.4 Recorder Function Values

Waveform data consists of 100 samples per division.
With the Recorder function, each data sample consists of the maximum and min-
imum values acquired in the specified sampling period. So each data sample

has its own amplitude breadth.
1234... ....100 Data of One Sample

il

@o—>

Maximum value

Minimum value

F——1DIV — Data acquired within the specified sampling
period

When input waveform variation is slight, the difference between maximum and
minimum values (breadth, or width) can be inordinately large if the sampling
period is short and if severe fluctuations are present due to noise.

This phenomena may be prevented by setting a longer sampling period.

1234.......... ....100 Data of One Sample

—_—
< Maximum value

D

- ~
4—‘
.

Minimum value

-

| 1 DIV When the sampling period is short (fast)

Appendix 4.5 The “Two-Point Setting Method” for
Scaling

Y ={(SCH-SCL)(Vy- VL )} X+{(VyxSCL -V xSCy)I(Vy-VL)}
Vy : Higher potential point SCy : Value at higher potential point

V| : Lower potential point SC, : Value at lower potential point

The ranges of the values enclosed in curly brackets { } are as follows:
-9.9999E+9 < Value enclosed in { } < -1.0000E-9

-9.9999E+9 < Value enclosed in{}= 0

+1.0000E-9 < Value enclosed in { } < +9.9999E+9

A warning appears if a setting is outside of the above ranges, and the set value
after conversion = the voltage value. (Y = X)

On channels for which waveform processing calculations have been recorded,
converted measurement units are applicable only to the calculation results.
(Scaling is otherwise disabled)

Scaled valued are displayed on the gauge scale, on-screen upper and lower limit
values, and cursor values when using A/B cursors.
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Refer to the Input Module Guide for details of cables and clamps for connect-
ing to the input modules and the instrument.

Items indicated “specify when ordering” are not user-installable. For new pur-
chases, contact your supplier (agent) or nearest Hioki office.

Input Modules (Measurement Amplifiers)
These are installed by insertion into the compartments on the right side of the instrument. Modules can be swapped out as
needed.

Channels Max Sampling A/ID Maximum
Rate Resolution input voltage
Model 8956 Analog Unit 2 20 MS/s 12-bit 400 V DC
Model 8957 High Resolution Unit 2 2 MS/s 16-bit 400V DC
Model 8936 Analog Unit 2 1 MS/s 12-bit 400 V DC
Voltage Measurements
Model 8938 FFT Analog Unit 2 1 MS/s 12-hit 400V DC
Model 8946 4-Ch Analog Unit 4 1 MS/s 12-bit  30Vrms/60 V DC
Model 8961 High Voltage Unit 2 2 MS/s 16-hit 1000V DC
RMS Voltage Measurements Model 8959 DC/RMS Unit 2 1 MS/s 12-hit 400 V DC
Voltage and Temperature Model 8937 Voltage/Temp Unit 2 1 MS/s 12-bit 30Vrms/60 V DC
(Thermometer) Measure- ] ]
ments Model 8958 16-Ch Scanner Unit 16 20 S/s 16-bit 40V DC
Voltage, Frequency, Count,
Pulse Duty and Current Model 8940 F/V Unit 2 1 MS/s 12-bit  30Vrms/60 V DC
Measurements
Voltage and Acceleration
(Acceleration Sensor) Model 8947 Charge Unit 2 1 MS/s 12-bit  30Vrms/60 V DC
Measurements
Strain (Strain Gauge Type Model 8939 Strain Unit 2 1 MS/s 12-bit 10V DC
Converter) Measurements  \Model 8960 Strain Unit 2 200 kS/s 16-bit 10V DC

Refer to the Input Module Guide for specifications.
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Measurement Probes, Cables and Clamps

For Voltage Measurement

Model L9197 Connection Cord
Model 9197 Connection Cord

Model L9198 Connection Cord
Model L9217 Connection Cord

Model 9242 Connection Cord

Model 9322 Differential Probe

Model 9665 10:1 Probe

Model 9666 100:1 Probe

*1. Model 9325 Power Cord

*2. Model 9418-15 AC Adapter
*3. Model 9248 Power Cord

For high voltage

For low voltage
Isolated BNC-BNC

For Model 8961 High Voltage Unit
The Model 9243 Grabber Clip can also
be connected.

For high voltage

Following item is required for connec-

tion.

 Voltage measurement with an input
module other than the Model 8958
16-Ch Scanner Unit requires the
Model 9418-15 AC Adapter? or 9248
Power Cord (when using the Model
9687)"3

» Connecting the Model 8940 F/V Unit
requires the Model 9325 Power
Cord™, 9418-15 AC Adapter?, or
9248 Power Cord(when using the
Model 9687)"3

Maximum rate voltage above
ground is that of the input module.

Maximum rate voltage above
ground is that of the input module.

Maximum
input voltage

500 V

300 V
300 V

1000V DC

(CAT 1)
2000 V DC,
1000 V AC

(CAT 1)
600 V AC/DC

1 kVrms
(up to 500 kHz)

5 kVpeak
(up to 1 MHz)

For Model 9322, connect to the sensor terminal on the

Model 8940
For Model 9322

Supplies power from the Model 9687 to the 9322

For Logic Signal Input

Model 9320-01 Logic Probe

Model MR9321-01 Logic Probe

Model 9327 Logic Probe

Four channels, for detecting voltage and closed/open

contact points

Four isolated channels, for detecting AC/DC voltage on/

off (for small terminal types and for lines)

Four channels, for detecting voltage and closed/open

contact points (high-speed type)




A53

Appendix 5 Options

30 A, DC to 50 MHz (up to 15 A when used
with the Model 8940 F/V Unit)

150 A, DC to 10 MHz
500 A, DC to 2 MHz
30 A, DC to 100 MHz
Model 9277 Universal Clamp-On CT @) 20 A, DC to 100 kHz
Model 9278 Universal Clamp-On CT @-(3) 200 A, DC to 100 kHz
Model 9279 Universal Clamp-On CT*@-(3) 500 A, DC to 20 kHz

Model 3273-50 Clamp-On Probe(®): (4)
For current measurement

AC/DC, wide range
Following item (1) or (4) is
required for connection.

Model 3274 Clamp-On Probe()
Model 3275 Clamp-On Probe®
Model 3276 Clamp-On Probe()

AC/DC
Following item (2) or (3) is
required for connection.

For AC
Following item (2) or (3) is
required for connection.

Model 9270 Clamp-On Sensor* (&)
Model 9271 Clamp-On Sensor* (2):()
Model 9272 Clamp-On Sensor* (2:)

20 A, 5 Hz to 50 kHz
200 A, 5 Hz to 50 kHz
20/200 A, 5 Hz to 10 kHz

For AC

For Leakage Current

Model 9018-50 Clamp-On Probe
Model 9132-50 Clamp-On Probe*
Model 9657-10 Clamp-On Leak Sensor

10 to 500 A, 40 Hz to 3 kHz
20to 1000 A, 40 Hz to 1 kHz
1A, 4510 66 Hz

Miscellaneous

For connecting to an input
module for voltage mea-

surement

(1) Model 3272 Power Supply or
3269 Power Supply

(2) Model 9555-10 Sensor Unit

for Model 3273-50 to 3276

for Model 9270 to 9272, 9277 to 9279

For connecting to the Mod-

el 8940 F/V Unit

(3) Model 9318 Conversion Cable

(4) Model 9319 Conversion Cable

for Model 9270 to 9272, 9277 to 9279

for Model 3273-50 (Rated for up to 15 Arms
input)

Model 9199 Conversion Adapter

(BNC-to-Banana)
(Either Model 9018 or 9132 can be used)

* Not applicable to CE Marking

A power or conversion cable and scaling settings may be required depending on the input module and clamp to be used.
Refer to "1.3 List of Input Modules, Cables, Probes and Clamp Combinations" in the Input Module Guide for viable com-

binations.

Printer, Recording Paper

Printer

Model 8995 A4 Printer Unit
Model 8995-01 A6 Printer Unit

specify when ordering

specify when ordering

Recording Paper

Model 9231 Recording Paper
Model 9234 Recording Paper
Model 220H Paper Winder*

A4, one set of 6 rolls, 30 m
AG, one set of 10 rolls, 18 m

(Auto winder for recording paper)

* Not applicable to CE Marking
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Storage Media

Internal Hard Disk Drive, specify when order-

Drives Model 9718-50 HD Unit i

Model 9715-50 Memory Board 32 MWords, specify when ordering
Memory Boards Model 9715-51 Memory Board 128 MWords, specify when ordering
(One in the 8860-50, or Two - -
in the 8861-50) Model 9715-52 Memory Board 512 MWords, specify when ordering

Model 9715-53 Memory Board 1 GWords, specify when ordering
PC Card Model 9726 PC Card 128M 128MB, with adapter

Model 9727 PC Card 256M 256MB, with adapter

Model 9728 PC Card 512M 512MB, with adapter

Model 9729 PC Card 1G 1GB, with adapter

Model 9830 PC Card 2G 2GB, with adapter

Communication

5 m straight-through cable, plus crossover

LAN Cable Model 9642 LAN Cable

adapter
Software
Application Software Model 9725 Memory HiViewer

Miscellaneous

Memaory storage backup

Memory Backup Model 9719-50 Memory Backup Unit specify when ordering

Power supply for DC operation

Model 9684 DC Power Unit : .
specify when ordering

Power Suppl
A/ Power supply for probes

specify when ordering
Model 9723 Carrying Case (for 8860-50) with casters
Model 9724 Carrying Case (for 8861-50) with casters
Transformer Model 9303 PT *

Model 9687 Probe Power Unit

Cases

* Not applicable to CE Marking
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Appendix 6 Disposing of the Instrument

Before Disposing of the Instrument
The instrument contains a lithium battery for memory backup. Remove this bat-
tery before disposing of the instrument. Also remove the optional Model 9719-
50 Memory Backup Unit, if installed (p. A56).

AWARNlNG To avoid electric shock, turn off the power switch and disconnect the
power cord before removing the lithium battery and Model 9719-50 Mem-
ory Backup Unit (if the option is installed).

ACAU“ON When disposing of the instrument, remove the lithium battery and Model 9719-
50 Memory Backup Unit (if the option is installed) and dispose of them in accor-
dance with local regulations.

~ Lithium Battery Removal N\

Screws Required tools:

Phillips screwdriver, wire cutter
One each

Box wrench or long-nosed pliers

Only when the optional
printer is installed

Lithium Battery

B > e nCOOW

3

Circuit
board

@ (Bottom Cover)

Exploded View
Verify that the power is off, and remove the connection cables and power cord.
Remove the screws and panels as indicated in the above diagram.

Pull the lithium battery up from the circuit board, and cut the two leads with a wire cutter.

HWON=2

Remove the battery from the board.

CALIFORNIA, USA ONLY

This product contains a CR Coin Lithium Battery which contains
Perchlorate Material - special handling may apply.

See www.dtsc.ca.gov/hazardouswaste/perchlorate
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~- Removing the Model 9719-50 Memory Backup Unit

Required tools: Phillips screwdriver and wire cutter

Model 9719-50 Memory
Backup Unit

4 Cable

Board connector for the cable
from the 9719-50 Memory
Backup Unit

Exploded View

Verify that the power is off, and remove the connection cables and power cord.
Remove the screws and panels as indicated in the above diagram.

Remove the screws in the shield cover over the 9719-50 Memory Backup Unit, and cut
the cable tie with diagonal cutters.

Hh WON=

Cut the cable of the Model 9719-50 Memory Backup Unit with diagonal cutters, or remove
the cable from the board connector and the Model 9719-50 Memory Backup Unit.
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