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Introduction

Introduction

In this manual, “the instrument” means the Model 8860 or 8861 Memory HiCorder. 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)

The supplement describes usage of the cal-
4 Analysis Supplement culation functions to analyze measurement
data.

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.

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

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

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

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

Other Indicators

Indicates the 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.

FF Indicates FFT function support.

iHil @0

Indicates Real-time saving function support.

A—B Indicates an operation sequence.

[ ] Screen labels such as menu items, page titles, setting items, dialog
titles and buttons are indicated by square brackets [ ].

CURSOR

(Bold Bold characters within the text indicate operating key labels.

characters)

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

Mouse Operation Terminology

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

Right-click Press and quickly release the right button of the mouse.

Double click Quickly click the left button of the mouse twice.

Drag 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.

Activate 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 ove rVieW

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 Openl ng procedl'.l re 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)

4= 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

§ 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 details
: ' and precautions

1 saydeys

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)
page. A list of the current channel settings is
displayed. FJ 1 1 Ao (1260)
Waveform display settings can be verified in B L ZAg (120

sbBuipag Aejdsig wiojan

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

the [Col] (Color) column. B 2 2 nejRMs (12.6it)
B 3 1 veryTere (126
To Change Settings: E > 2 vorTere (120])

41 F/V (124ik)
Move the cursor to the color item for the E4 2 Ffv (1240)

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 Model 8860 and 8861 Memory HiCorders 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, and up to eight in the
8861.

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.

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
>
Q
©
—
1)
=
[EEN
®)
<
o
=
9]
3
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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.

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. 80)
About FFT Function: Analysis Supplement

High capacity memory choices

8860: Choose from 32 to 128 MWords, 512 MWords or 1 GWord.
8861: 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. 129)

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. 117)

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. 186)

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

See "8.5 Applying Gauges" (= p. 191)

Trace cursors enable viewing times and numerical values on all channels.
See "8.8 Cursor Values" (= p. 195)

Various numerical calculations and waveform calculations are available.
See Analysis 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. 215)

¢ 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. 62)

M3IAIBAQ 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 11 Printing" (= p. 297)

¢ Support for a variety of recording media and external storage
systems (optional MO, hard disk and floppy disk drives)
Measurement data, settings and images can be recorded to PC Cards (optional
Flash ATA Cards), floppy disks, MO and hard disks.
Either the Model 9717 MO Unit or 9718 HD Unit optional drive can be installed.
The Model 9716 FD Drive (floppy drive) can be connected to the instrument’s
USB port.
Two PC Card slots are provided, so an interface card and a Flash ATA card can
be used at the same time.
See "10.1 Storage Media" (= p. 244)

¢ 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 13 Communications Settings" (= p. 359)

"10.1.6 Using a Network Shared Folder" (= p. 249)
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1.3 Interconnection and Block Diagrams

1.3 Interconnection and Block Diagrams

Interconnection Diagram

Data Printer(= p. 297)

Model 8995 A4 Printer Unit*? (internal)
Model 9231 Recording Paper
(for Model 8995)*1

8995-01 A6 Printer Unit™? (internal)
9234 Recording Paper

(for Model 8995-01)** Operation ,9
PS/2, Uit Mouse (= p. 57)
¥ L

Internal Memory (at least one
required)

Model 9715 Memory Board*? (32MB)

Model 9715-01 Memory Board*? (128MB)
Model 9715-02 Memory Board*? (512MB)
Model 9715-03 Memory Board*? (1GB)
(Model 8860: 1 board, Model 8861: 2 boards)

Measurement r Keyboard (= p. 58) :
Input Modules*-:*3 gece - ! Data Saving and Loading (= p. 243)
Voltage Measurement: gg PC Card Slots (equipped)
9 ) goso Model 9717 MO Unit*? (internal):l
|M°deI 8936 Analog Unit | _» somoomr]y USB Model 9718 HD Unit*? (internal)
— Lo Either option
|Mode| 8956 Analog Unit | Memory HiCorder Model 9716 FD Drive™ selectabl:l)e
[Model 8946 4-Ch Analog Unit || o & &
Interface card (= p. 380)
|Model 8957 High Resolution Unit | 9558 GP-IB Card '
|Mode| 8938 FFT Analog Unit |
MONITOR | 488
[Model 8959 DC/RMS Unit | / | _ Monitor
. 100BASE-TX
Temperature Measurement:
Interface (= p. 359
|Model 8937 Voltage/Temp Unit | ‘ | ETP. Web sérverp )
|Mode| 8958 16-Ch Scanner Unit | /’ /’
Strain Measurement: PCs
|M0de| 8939 Strain Unit | External control connectors
External control, Synchronous
[Model 8960 Strain Unit | operation (= p. 387)
Frequency, Rotation Rate, Pulse
Duty, Current Measurement: _
Memory HiCorder
[Model 8940 F/V Unit |
Acceleration Measurement: Power Supply
[Model 8947 Chargh Unit || [ 9884 DC Power Unit2
L 9687 Probe Power Unit™?

Logic Probes*1:+3
9327 Logic Probe
9321-01 Logic Probe
9320-01 Logic Probe

Connection Cables*3

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

Internal Block Diagram

| | LCD
| |
I I CPU

LOGIC(CH) : Monitor
D <1 Logic Probes — Output
Mouse Jack
Isolation

UNIT1-1 0—— ADC Device

UNIT1-2

Storage
Control

M3IAIBAQ T Jardeyd

- USB Port
UNIT4-2 o ADC Isolation Storage

Device Memory
(max. 1 GWord)

Storage Bus Q:D

A Operating
R Bridge Key Control 4—»

|
I -
Isolation !
|
| UNITS-1 O— ADC | "pevice } -
I UNIT5-2 I e -
I | | Storage | " 3
I
| | Control | | Model Model |
|
[ \ ‘ i 9717 9718 [
| L
Pt ! \ || MOunit | ° | HD unit !
} Isolation I ‘ v l (optional) |
| UNIT8-2 O—— ADC Devi Storage | —_—— -
! evice Memory }
| (max. 1 GWord) |
e 5 ‘ (e~  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, MO disk or other external storage media.
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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)

Selects setting choices and character entry (= p. 15)

Scrolls waveforms (= p. 15)

A —B— Sets A/B cursors (= p. 15)

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

Makes input waveform-related settings (= p. 16) (select modules
and channels, timebase, measurement range and set zero position)

Selects setting choices or functions (= p. 14)

.m@..?m B (=) ) =] IQ— Control instrument operations such as measurement start/stop and
manual save/print

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

[PRINT] [ FEED] [SAVE ] STOP START O

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

O
-
S

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 "11.4 Making Manual Print (PRINT Key Output) Settings" (= p.
303)
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 "10.3.5 Setting Manual Save (SAVE Key Output)" (= p. 263)

STOP key Stops measurements.
Press twice to force measurement to halt immediately.

See "3.3.6 Starting and Stopping Measurement" (= p. 75)
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 activates.

See "3.3.6 Starting and Stopping Measurement" (= p. 75)
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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. 195)

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

See "2.5 Settings Screen" (= p. 26)
Hold this key to display the System screen.
See "2.7 System Screen" (= p. 43)

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

See "2.6 File Screen" (= p. 40)

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 "12.2.5 Specifying SHEET/PAGE Key Operations” (= p. 340)
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)

F1to F8 keys

F2

F3
MONITOR

Fa
AUTO

F5
CH.SET

Fé
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.

FUNCTION MODE

key

MONITOR

AUTO

CH.SET

TRIGGER

SEARCH

GUIDE

(*F1)

(*F2)

(*F3)

(F4)

(*F5)

(*F6)

("F7)

(*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. 62)

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. 25),
File Screen: "Function Modes and Settings" (= p. 41)

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

See "8.4 Displaying Measured Values and Information” (= p. 189)

Displays a gauge at the left side of the screen.
See "8.5 Applying Gauges" (= p. 191)

Displays input levels for monitoring.
See "8.6 Monitoring Input Levels (Level Monitor)" (= p. 192)

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.
73)

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

See "5.7 Setting Input Channels from the Waveform Screen” (= p. 128)

Applies an unconditional (manual) trigger.
See "6.10 Triggering Manually (Manual Trigger)" (= p. 159)

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

See "8.14 Searching a Waveform" (= p. 215)

(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. 64)

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. 77)

SCROLL controls (waveform scrolling)
See "8.1 Scrolling Waveforms" (= p. 186)

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. 195)

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 maotion.
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. 128)
"5.1 Analog Channel Settings" (= p. 110)

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. 108)
"4.2 Setting Measurement Configuration (Status Settings
Screen)" (= p. 85)
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2.2 Screen Organization

I 2.2 Screen Organization

| mmm——— - ——MENU There are five general screen
DISP - . SHEET/PAGE types .
SUB MENU . Press the operating keys

= [ . shown at the right to select a

, screen.

o O

L/ -

Screen Operating Key Screen Contents

This screen appears first after power on. When you turn the
Opening Screen (= p. 18) power off with the Waveform screen displayed, it reappears af-
ter this screen is displayed briefly.

Waveform Screen DISP Displays measurement data as waveforms or numerical values.
(= p- 19) See "7.2.3 Setting the Display Type" (= p. 171)
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. 169)
"12.2.5 Specifying SHEET/PAGE Key Operations" (= p.
340)

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd

Displays the setting screen for measurement data, for making
Settings Screen (= p. 26) 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.

Displays the screen for loading measurement data and manag-

File Screen (= p. 40) FILE ing files.

(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.

F7 [System]

System Screen (= p.43)  ;o4seT)

To change pages SHEET/PAGE Switches pages on the Settings screen.

Function Menu Function Menu Pages

& [P [ Uz Cn |

I WEN inm. [ors/av~J20us/s Goms/  [Mee [ 1 = 2w/ oric ||
e [zoonl2 e/ b o

Function Menu
=" | Selections

Application (Max shot) 50,000 div
] r—————

[T
—
T
Charnel

/BN
/ \\k / i)
7’ / E7 Trigger == VQ:;I::UEW ":E?rrs/s—
Y \ —
| \ \ J/ —
\ // \\ / e | Settings Menu = - |
\\,/ \\f \\ / =
s 0,005 0.000ms b 1l 1| -|-.— Lee JJbi——
T T 0105705 15504500 T = ? L TSamoting

Waveform Screen Sheet No. Settings Screen
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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.

Clock
02706/2008 Shows the current time.

"12.3.1 Setting the Date
and Time" (= p. 347)

Function Menu

Select a function before mea-
suring. Functions can be
changed from the Waveform
or Settings screens.

"4.1 Selecting the Function"
(= p. 80)

—— Selections

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

HIOKI 8861 MEMORY HICORDER

ystem G i LS
To return to the Opening §fMu”"M ST Sggmpéi T
screen: ofme Dovice 1 et oo ggmgé
1 L ] E:rcnke\‘;p\f aaaaaa » % 20MS/ s
Exit or close all screens to re- || | |##pe version 8 Hopod bt NS/

turn to the Opening screen.

System Configuration List A list of the currently connected input modules appears.
This can be verified on the System screen (= p. 49).

Function Menu

Details:"Choosing the Appropriate Function" (= p. 81)
FI F2 F3 F4 F5 F6 F7 F8

Stirt MermrT.f Functiu"l

Memory Function File Operations
Recommended for measuring in- Displays the File screen.
stantaneous waveforms. Use this screen to load previ-
Use to record relatively fast signals ously saved files and to other-
with periods from ps to minutes. wise manage files.

Recorder Function ——System Settings

Displays the System screen.
Recommended for long-term measurements. )
Use this screen to make system

Records waveforms at slow speeds. environment-related settings.

Use to record relatively slow signals with peri- Select this to set the clock.
ods from ms to hours.

Real-Time Saving Function

FFET Function Recommended for long-term recording instead
of a data recorder. Measurement data is saved
to the recording media in real time.

Recommended for performing frequency analysis of rotat-
ing objects, vibrations, sounds and etc.

Spectral analysis and transfer functions are available.
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2.4 Waveform Screen

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

To open the Waveform screen

Press the DISP key
(The Waveform screen appears)

SHEET/PAGE

Press the SHEET/PAGE keys

(To change sheets)
This is valid only when measure-
ment data has been assigned to

SELECT

FILE C] /\ m

Displays acquired data as waveforms or
numerical values.

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

See "7.2.3 Setting the Display Type" (= p. 171)
To display any combination of recorded
data:

See "7.2.1 Assigning Display Data to Sheets"

N\

i = p. 169
Press the SUB MENU keys Multiple sheets. (= p- 169)
(To change choices of setting items)
See "Setting Items and Choices" (= p. 21)
J
(Example: Memory Function Waveform Screen)
Setting Items and Choices (= p. 21) Clock

Function Menu
Select a function before measur-
ing.

To change functions:(= p. 80)

On-screen changes can be

made by clicking the mouse. | Tine s
L & | shot [ioo

(= p. 68)

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

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

Shows the current time. You can
change the display appearance.
Clock setting procedure (= p. 347)

[ 10us/5 (10us/S)
+ 100ms

miag [[ 1

[Zoom|[~10

Recorded Data

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

T

Cursor &
-260us.

onfig ||

= 1ms/div Overlay [ :
~ 100us/div T[Repea -|[5 % 2l

|

Cursor] ’TVDEA'—VE'HEBI o
5,840

p—— “Key Lock” appears when

Num
t -260us 2
f: 211.0 Hz

9.940;
BE.83

Line

s,

Motion ,W
Sceed [Gow
T
ars [T B8
are R G

the key-lock state is en-
abled.

Setting Choices

Scroll Bar (= p. 186)

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.

Status Bar (= p. 23)

This bar indicates the current
states of data acquisition, inter-
nal processing, settings and
display information.

Press the ESC key to
remove the dialog.

Tog V]
I BE 8 [w et T

\; Eec | [ cose

(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. 25)

-

REALTIME

on - M [ohaze -

F-Key Function

~Te05/05/19 10:25:05. 20 |

|

Status (= p. 25)

Input Channel Settings Dialog —
Input channel settings can be changed. (= p. 128)

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

Shows the current F key
status.

Internal and External
Connection Status

Sheet No.

A/B Cursor Settings Dialog
Select the type of cursors. (= p. 195)
(Appears when you press the TYPE key or knob A)

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd
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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 | Cursor Values

i iti Qs e 10 zsgiA
Trigger Event Position e Kttns 2ns
¥ 3oy R R "8.8 Cursor Values"

(= p. 195)

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

Trigger Level

To add a waveform
comment:

"5.2 Adding Comments"
(= p. 112)

"12.1.2 Displaying or Hid-
ing Comments" (= p. 335)

A/B Cursors T

s 5.000ns 3 10.000us 0 20. 000u]
“i41-1 10/09/'05 18:41:33.21 [ (RISt

Trigger Time Displayed Sheet No.

Number of Waveform Acquisition

Numerical Values Display"

, N
Tie 1 3 = & I h t h d I t .
Seoms 1oy 10y s R 0 Change the displa e:
-24.0ms. -42,00 180V -7.7625m! 6031k [ i) ( -D.8125mk
2o Ry e Sy | i e " . : "
L n LRSS SLARES
Shw Nl iy 18 sy Y et S 7.2.3 S g he D pl y Typ (2 p 171)
-20.0ms. -126.60 100 v 4469k .9406mk [ i) ( -D.8125mk ee - - ettln t e IS a e -
-19.0ms. -108.00 v 140 V. .3375mk 7625mk [ i) -D.8125mk
o RBY i Sy i e
-17.0ms. -16.80 V. 80 V. 4812mk .3469mk [ i) ( -D.8125md
-16.0ms. 34.20 1220 6188mk .3438mk [ i) ( -D.8125mk
How o Simy o ohmy =l £ R :
o m LRSS LiRRS .
How o BBy oimy genn Samy | ramn fheiem X-Y C t
GO mimy o Uy dginv Swgen | ohaumy | geme omposite:
-11.0ms. 13320V 00 W 7688mk 0062mk [ i) ( -D.8125mk
i 25y i Doy | tgEn " f
12am m LAREE LARES
am BBy e Soemy iy g S 7.4 Comp Wi forms (X-Y Wi -
-7.0ms. -57.40V 180V 1219 .2719mk [ i) ( -D.8125md ee 0 OSIte ave Or S ave
B ] e eany | riimn fheiem "
o m LRSS LARRS
Eec i i o LIRS RS forms)" (= p. 180)
-3.0ms. -12560 120V .3187mk 6781mk [ i) ( -D.8125mk
-2.0ms. -G W 140V 2406k 8406 [ i) ( -D.8125mk
-L.0ms 50,40V 180 v 0969m! [0g4my [ - i) { -0.8125m! - =
ul us. W 160 W 1437m 9156mk [ i) ( -D.8125mk
1.0ms W 1200 2438mk 1062m [ i) -D.8125mk
i v e ey i e
i ey e Sy i (R ical val f d f h ch |
T R Numerical values of measurement data for each channels
6.0ms. 1: W 180V B156mk 3250k [ i) ( -D.8125mk
7.0ms. W 120V 1125m .9937mk [ i) ( -D.8125mk
8.0ms. W 120V 9687mk .9781mk [ i) ( -D.8125mk
9.0ms. W 160 W 8031mk .3438mk [ i) ( -D.8125mk
10.0ms 2,40 V. 180V .9594mk 7531mk [ i) ( -D.8125mk
11.0ms WV 100 v 9844k 3906k [ i) -D.8125mk
o A8y i EE AR
13.0ms 126,40 W 180V 4344mk 7534k [ i) -0.8125mV)|
14.0ms. 120,80 V. 140V .5438m! .9438m! (- i) -0.8125mV )|

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

(Do 15..000n 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. 62)
To switch displayed setting items:
Press the SUB MENU keys to switch which setting items are displayed. (Some items are function-dependent)
« Memory Function and Recorder Function
[Config] <= [Trigger] <> [Num Calc]* <> [Mem Div]*
* Only with Memory Function
¢ Real-Time Saving Function
[Config]
e FFT Function
[FFT(1/2)] <>[FFT(2/2)] <> [Trigger]

Measurement Configuration & Trigger Criteria Settings [Config]

See "4.4 Setting Measurement Configuration on the Waveform Screen" (= p. 108), "6.12 Making Trigger Settings on
the Waveform Screen" (= p. 161)

With the Memory Function

Timebase

Indicates the timebase (time per di-
vision on the horizontal axis) and
sampling rate (sampling interval).
This setting can also be made on

P — Selectable when the Overlay
Magnification (= p. 204) function is enabled. (= p. 101)
Sets time (horizontal) axis magni-
fication/compression of the whole
waveform.

You can select [Mag] to display

the whole waveform on one

Pre-Trigger Setting (= p. 134)

Set this to record data prior to a trig-
ger event, or for a specified period

Sampling Rate

the Status Settings screen.
afterwards.
screen.
| Time ||1ms/divk »[10us/S (10us/S) Mag (| %1 - Tmzsdiv = Cverlay | Gontie |z Setting Item
| === shot_|[100 - 100ms Zoom|[ 10 - 100us/div H[Repea <[5 % =B Category

Recording Length | . | .

Shows the recording length and time. The Zoom (= p. 206) Trigger Mode Setting (= p. 132)
recording length (duration) for each data Sets the time (horizontal) Sets subsequent triggering criteria after a
acquisition is set as a number of divisions. 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

Recording
Duration

tus Settings screen. waveform. Settings screen.)
With the Recorder Function
REG ([ Time |iOms/div <[100ms/S M- A i Gonfie |
L & [Tsear I8 - 250ms Print [0 g | St =1 |

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. 302)

& J

t Switch with the SUB MENU keys

Analog Trigger Settings [Trigger]
See "6.7 Triggering by Analog Signals" (= p. 140)

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

Trigger No. Trigger Level
The display differs —peg T el - Lfizemy 5 E\’enth_l—{l’m_} Setting ltem
according to the e O EE E Sse[T SFpT E Timre[rt LIH Category
type of analog trig- | = ) I 2
gering. '
Unit and Channel No. for this trigger Slope Filter

t Switch with the SUB MENU keys
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2.4 Waveform Screen

Numerical Calculation Settings [Num Calc] (only with Memory Function)

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

Numerical Calculation Execution Button Calculation Type
I — .
MEM Execute | FNM EI[RMS Value <] Unit [Analoe v [Oerr B [ Num Gale Je5— Setting ltem
Group No. of Nu- — | g | g j Category
merical Calculation L h 3

. J

t Switch with the SUB MENU keys

Memory Division Settings [Mem Div] (only with Memory Function) }
When Memory Division is enabled
See "4.3.3 Dividing Memory" (= p. 103), "8.12 Viewing Waveforms in Every Display Block (Memory Division)"
(= p. 213)
Displayed Block No. Block Nos.
| =——)._Setting It
TR ] e e o - Caegony
[ & | 7 10/09/05 18526309 E E
Trigger Date/Time
When Memory Division is disabled
See "8.11 Viewing Past Waveforms" (= p. 212)
History Display No. History Block Nos.
MEM | History ] S Mem Div [
(TITTTT I
[ | 1 10/09/05 18474542 | |
| I
Trigger Date/Time Past Waveform Data
Display Settings [Config] (only with Real-Time Saving Function)
See "Chapter 9 Measuring with Real-Time Saving" (= p. 225)
Displayed Data Type Magnification
| | . Setting Item
[ pisp_J[an - Whole [[>1 =/ 10ms/div Gonfie [ Categ%ry
Dl Load (25 ~| div Meazure || * 1 »| 100us/div E|
Loading data Loaded Length
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2.4 Waveform Screen

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

1 Internal Processing State

2 Number of Storage Events

3 Trigger Info

5 Setting Info

Appears when setting Auto Save,
Auto Print and A/B Cursors.

6 Display Sheet

Indicates the type and number
of the displayed Sheet.

St n|

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

=
=Yl o 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. 24)
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- ﬁ_} Projected time to finish storing (appears when recording dura-
cording is enabled. tion is ten seconds or more)
Trigger Wait Trigger wait state Count to be Averaged (n/m)

Scanner Wait

Scanner module preparation state

Storing

Data acquisition in progress

Storing Done

Finished acquiring data

Waveform

Waveform generation in progress

Calculating (n/m)

Numerical value calculation in
progress

Calculating (zn)

Waveform calculation in progress

Simple Averaging L] Simple Averaging
(Time axis) (Frequency)
Exponential Averaging [E] Exponential Averaging
(Time axis) (Frequency)

Peak hold (Frequency)

0

Setting Info

6 Display Sheet

FFT (n/m) FFT calculation in progress
Stopped Operation stopped
Preparing Preparation in progress
Ready Idle state

Printing Printing in progress
Saving Saving in progress

FFT

Auto Save (Waveforms) Waveform

Auto-Ranging

Automatic range selection in
progress

Auto Save (Calculations) )C(;)Ymposite Nyquist
Auto Save (Waveforms & Numerical E .
Calculations) E Values FFT+Nyquist
Auto Save (Screen imag- = ] Waveform +
es) Waveform & EET

X-Y Compos-
Auto Save (Waveforms & ite P Waveform +
Screen images) = Nyquist

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

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

Auto Save (Calculations  Sheet Selection: SHEET/PAGE keys
& Screen images)

Auto Save (Waveforms & £ Display Information
Calculations & Screen

@|¢| B |8 0 D 5 ae

images) ggg)  Block number when measuring
with Memory Division enabled
Auto Print -
Y ! u_vg Displayed block number for Mem-
Auto Print ory Division
(External Printer) (FFT function)
_ New Use newly acquired data for cal-
HBl Vertical Cursors culations.
RE Horizontal Cursors (FFT function)
MEM Use pre-existing data for calcula-
tions.
Hé"‘ Trace Cursors :

Indicates current settings.

Block Selection: SHEET/PAGE keys
See "12.2.5 Specifying SHEET/PAGE
Key Operations" (= p. 340)
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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

: PC card PC card |(when internal drive Model 9716 ED Drive
¢ ohlE (Slot 1) (Slot2)  |9718 HD Unit or
2 wE — 9717 MO Unit is installed)

Internal Printer
Power . Battery Charge
LAN Supply (when Model 8995 A4.Pr|nter (when Model 9719 Memory
(Ac/DC) |Unitor8995-01 AB Printer |5 1 Unit is installed)
Unit is installed) P

PC Card Internal Storage Media Model 9716 FD Drive

(Blank) No PC Card

4;} PC Card present

f’;} GP-IB Card present

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

=3 Hard drive installed

(Floppy drive)

MO drive installed*

* Appears when an MO disk is in-
serted.

(Blank) No floppy disk

L Floppy disk present

Appears when a floppy disk is insert-
ed in the Model 9716 FD Drive.

LAN

&  Connection Status

Internal Printer

(Blank) Printer not installed

(Blank) Disconnected State

"Chapter 13 Communications Settings"
(= p. 359)

Power Supply

(Blank) AC power supply

E' DC power supply

*1. Remedial Actions

@ Printer Installed

ﬁ Head-raised error *!

Battery Charge

(Blank) Disconnected

@ Rapid charging

[3] Rapid charging finished

@ Out-of-Paper error *l

Charging finishes about two hours
after power on.

"3.2.4 If the Model 9719 Memory Back-
up Unit is Installed” (= p. 59)

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




Function Modes and Settings
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2.4 Waveform Screen

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

F1

F2

F3
MONITOR

F4
AUTO

F5
CH.SET

F6
TRIGGER

F7
SEARCH

F8
GUIDE

FUNCTION
MODE

[SET] Mode

Shows setting choices
corresponding to the
cursor location.

(This is the same as on

the Settings screen)

NOTE

"8.4 Displaying Measured Values and In-
formation" (= p. 189)

"8.5 Applying Gauges" (= p. 191)
& "8.6 Monitoring Input Levels (Level

Monitor)" (= p. 192)

"3.3.5 Automatic Range Setting (Auto-
Ranging Function)" (= p. 73)

i| "5.7 Setting Input Channels from the
Waveform Screen” (= p. 128)

#| ger)" (= p. 159)

"8.14 Searching a Waveform" (= p.
215)

#| "6.10 Triggering Manually (Manual Trig-

Key-lock

Backlight saver
Screen saver
Print screen image

Save screen image

Reboot

Power off (see Note)

[FN] Mode

[MACRO] Mode

Switches with each press of the FUNCTION MODE key.

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)

Normally, you do not have to press the F8 [Shut Down] key to turn
the instrument off. Just press the POWER switch.

Pressing the F8 [Shut Down] key terminates all processes, but you still have to

turn the POWER switch off to shut off the instrument.
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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 Supplement for details of the FFT function and calculation function.

To open the Settings screen

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

I
= e >

N M

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

Setting items differ according to the operating function.

Example: Memory Function Page

Indicates the displayed page.

Setting ltems

wen || EE lwuecn ||

Settings Menu ———¢ [Eow |

Indicates each Settings

|
screen. | Trigeer

r[Timebasell
Sampiing Clock Qe

Timebase ST —
(Samping Speed) [Bonss <

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

(

10/08/2005

Shot.

Fixed Shot
(MAX Shot)

(Recording time)

Fired () User

25 A

50,000 div
125us

LT mehase?]4'0n—,7

Sampling Speed

Sorms/s -

Help

Shows a description of the
setting choices.

Overlay

-

Exit

r[Utility Function]
Roll Mode

auto -

b %

I:_ ternal Sampling

Settings Menu

Menu items differ according to the operating function.

Setting Choices

Shows setting choices
corresponding to the
cursor location.

Press an F key (F1 to
F8) to change the set-
ting.

When the [FN] mode is
activated by pressing
the FUNCTION MODE
key, the settings menu is
displayed at F1 to F8.
About [MACRO] mode:
(= p. 25)

Supporting Function

Menu Name on Instrument Screen Ref. Description
[MEMm ][ REC ][ FFT ] [REALTINE]
Status Settings Screen (= p. 27) Measurement configuration settings. O o) @) o)
Channel Settings Screen (= p- 30) Input channel-related settings. (0] (@] (@] (0]
Trigger Settings Screen (= p. 33) Trigger criteria settings. o) o) 0 -
; Waveform screen display-related
Sheet Settings Screen (= p. 34) settings. (@] (e} (e} (@]
Memory Division (Mem Div) -, , 35) Memory Division-related settings o) - - -
Settings Screen = p-35) y gs-
Numerical Calculation (Num Display-related settings for numeri-
Calc) Settings Screen (= P-36) cal calculations. o B h a
Waveform Calculation Display-related settings for wave-
(Wave Calc) Settings Screen =30 form calculations. ©
Save Settings Screen (= p. 38) Select the data saving method. o o
(= p- 39) Select the data printing method. (@] (e} (@] (@]

Print Settings Screen
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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.)

ose () SHeETPAGE (When using the Memory Function)

ser ‘= 3 Press the SHEET/PAGE keys to select a page.
—~— Basic Settings: [Basic] page

ne (J 4\ Wa YA Settings for Used Channels: [Use Ch] page

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

[Basic] Page (Memory Function)

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

External Sampling
Setting (= p. 394)

Select this to control sampling

' Edeasic | SYIENES

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd

[[Timebasel] — |
Timebase or Sampling srpig o @MW Qe by means of an external signal
Rate Setting (= p. 89) g T s/ e [ input.
| ‘ (sarpling Speed) [Someis 0
1 H Trigeer —_——
S;:t;:ea t!?zprﬁzepgi ;h?shoorr)l- e [ @Fved O user
Z XIS (U vision). Fired Shot E— .
The sampling rate changes ac- icati (MaXShot) 50000 v Recording Length
cordingly. | MemDiv || | Recording time) 12505 Settmgs (:> p. 95)
(" bzt | Set the length (recording dura-

SapingSpeed [oms % tion) to record each time data

Timebase 2 Settings :

is acquired.
(:> p 92) -[Utility Function] —— |
Make these settings to mea- Rl ece oo B
sure with two sampling rates, . e Function Application
or when using the Model 8958 |y Settings
l(.it-hCh St%anqer t"n't (;olgether ] Set as occasion demands.
with another input module.
. * Roll Mode (= p. 99)
(Memory Function only) [Tntornal Sampling * Overlay (= p. 101)
[Use Ch] Page (Memory Function)
Select the channel or channel numbers to use. Settings can be reset.
5 1| The maximum recording
I | [ S length is displayed.
Timebasel [ecH T, axshon 100,000 civ ‘ eI
Setting Channel Nos to — =@ ™™ - [0 — : Set when using Timeaxis 2
use (= p. 85) = (= p. 93).

H-Speed
High Res
High Res

g

Select which channel numbers
to use. Select analog channels to use

for measuring (= p. 85).

Measurement Channel —-

Select logic channels to use

Settings Toac 17 ‘
Select the analog and logic & o ™ for measuring (= p. 85).
channels to use for measuring. o S B

e
[
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2.5 Settings Screen

Timebase and Sampling
Rate Settings

Set the timebase (horizontal
axis) and sampling rate

(= p. 89).

Settings for Saving
Waveforms

Set the save dew,

save name.

[Basic] Page (Recorder Function)
Set the timebase (horizontal axis) and recording length (recording duration).

[ (] Basic

Stor..

=
=

Charne|

— 4

| Trieeer |

| Sheet |

P (5ampling Speed) [100ns/s -

Timebase

10ms -
Shat @ Fxed Quser (JCont
ES iy

Fixed Shat

Recording Length

(MAX Shat) 20,000 div

250ms

(Recording time)

| Swe |

| Frint |

Settings
Set the recording length
(= p. 95).

e
| CRE-T]

[Basic] Page (Real-Time Saving Function)

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. 225)

b1 e

[Savel

- Whole Waveform Time-

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.

Measurement Channel
Settings

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

Save in [Pccarp #1:x
Hame ET— base
Name Pattarm [Trig(suffixy - . . .o
Set the timebase (time per divi-
----- -Whole Wavel sion) for the whole measured
@ st (O Manual
Timebase ra— S S0 waveform (for envelope wave-
(Samping Soesd) [Tmers ¥ forms).
S div
Shot @Fed Ouser (JTime [Trigeer Model Timer Ly R it
Fixed Shot | Month Day  How  Minte  Second@eeee ReCOfdlng Condition Set-
Mashot)  a00mdw I T tings
ety e 585 FEIEEIEEPE .y Select the method of data ac-
| o ) o o e .
et S 8 S E quisition: one-shot (single),

Update H Set Maximum

continuous or timer.

| S |

| Pt |

Free Space 118.33 ME

File Size 443,49 KB

In case of an automatic setup, the free capacity of 64 MBE and mare is necessary,

Save Destination Info

Usable settings are limited by

e o=

= the available space on the

save destination.

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

Select the channel or channel numbers to use.
See "Chapter 9 Measuring with Real-Time Saving" (= p. 225)

[Juse ch]

T
rIUse Channell Setting Reset...

Settings can be reset.

Select analog channels to use
for measuring.

Select logic channels to use

for measuring.

—
Save P Card
07/07/2006
Channel 14 ch Max Sampling 100us/S
Channel
i h Kind T
11 H-Speed V
‘ 12 H-Speed F
21 dped R
2-2 H-Speed F 7
21 H-Speed 7 =
32 H-Speed |4 =
4-1 H-Speed 7
42 H-Speed -
ch Kincl T ‘ -
- - v 5|
L e
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2.5 Settings Screen

[Basic] Page (FFT Function)

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 et Newbata @ 3| . o
. Tamping Oock (@ (JERT Peck Peak Value Display ©
Points
Fraquency Range. [20krie ] X Setti g
" eulat ot \ [ averaohg for etting 1)
ore calculation points pro- Samping Pont— [1900 z . i . -
. P P | Reaferordng Tire)  Soka(20s) e Tine e Selects whether to display the N
vide greater frequency resolu- Rt 10 I ;
. Window == 5 peaks (local or global maxima) 0O
tion. cosicert o g [ e of analysis results
. . P - = #ttenuation ratio |1DD—' Yy ) ©
Window Function Mlpitatin e g I . @
. (Ma) *1.000(.000d8) (k2 10 08 Averaging Settings
Settings ging 9 2
. . Noisy or unstable values can S
Selects a window function and (lanalyze | R b y 4t ity th «:3
: PP o v o [ aramater e averaged to clari e
correction for acquiring input e e e o b =
: [Flz near spectrum hormal 11 LinMag Linear waveform dlsplay.
S|gnals- [Elz rMs spectrum 11 LinMag Linear . . D
%4 Power Spectrum 11 lntag e When averaging is enabled, ﬁ
i i 5 Power Spectrum Dersity [ 11 Lir-Mai Linear
FFT Analysis Settings — | e 1 ey oD select the method and count ®
. it Fl7 Histogram -1 Lin-Mat Linear
Selects the analysis mode, [Fle ljlc?ctava Fiter: Nomal L1 Lln-Mag Log for averaging. g_
analysis channels, x and y
axes and display parameters. = ;— Phase Spectra 4
f |z I Highlighting =~
(0]
S
O
(@]
S
=
(0]
S
=
)
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2.5 Settings Screen

| 25.2 Channel Settings Screen

To open the Channel Settings screen )
4 Press the SET key. (The Settings screen appears.)
e (D @) g
e susENy . .— 3 Press the SHEET/PAGE keys to select a page.
i, ¢ Analog Channel Settings: [One Ch] page
me () ‘N ~N Logic Channel Settings: [Logic] page (= p. 32)
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. 31)
Input Channel settings: [All Ch] page (= p. 31)
Scaling settings: [Scaling] page (= p. 31)
Variable Function settings: [Variable] page (= p. 32)
. J
[One Ch] Page

Set analog channels.

Logic Input Settings (= p. 176)
Make these settings when using a logic probe.
See "Chapter 3 Input Channel Settings" in the Input Module Guide.

(= p. 31).

All Channel Settings List

(= p. 123) — (= p- 335).

X i E £ Comment | Al ch | Scaing |A varible [BELooc o / =
Setting Unit (Module) T B jfeommenly | |
and Channel Nos. Statue || e =TT [ Module]—-Speed(1zkst) | Zeto-pchust | Offsot Cancel_| - 070572005

- e B e Wl
e ] Range(fciv) [17
[Toheet (1158 = 10mY)
coupling  [pe 5
| ‘ LPF Off |
MemDiv
m— [Scalinel—o = Clamp. Check m
[S— Fomst [oema F UM |
(@) Ratio (O 2-Raint Reset
 Wave Gl | [T oftet 5
Input 1 lgm— — Scale 1 |5m—
mptz fsmo —rSmke2 |,5m—\_
Level Monitor ] Toowo Donlc -
Indicates the value and range ] Mo |1 Postion 50 B
of input relative to the area |_=<] ] v fer .
displayed on the waveform || ]
screen for verification.
(= p. 116) =

Input Waveform Settings (= p. 164)

Set the waveform display color, zero position, vertical axis magnification and
display area. These settings are also available on the [All Ch] page (= p. 31).
Variable settings can be made on the [Variable] page (= p. 32).

Logic waveform settings can be made on the [Logic] page (= p. 177).

—Comment Setting (= p. 112)

Make this setting to enter channel-specific comments.
This setting is also available on the [Comment] page

Comments can be displayed on the Waveform
screen. See "12.1.2 Displaying or Hiding Comments"

Input Module Settings
(= p. 110)

Set the input channels for the
installed input modules.

See "Chapter 3 Input Channel
Settings" in the Input Module
Guide.

These settings are also avail-
able on the [All Ch] page

(= p. 31).

Scaling Settings (= p. 117)

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. 31).
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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 s / "
Title [Title Gomment] AR
| , .
The title can be included on Po— —— /0072008
printouts. (2 p. 112) — 'E..h — | comment | Eh — | comment
I ] 1-2 [ &2
]| am mpPse
[2z2 [ & 4
31 [ &1 3
Analog Channel P B2 Logic Channel
Comments (= p. 113) |2 oo Comments (= p. 113)
[ 5 2 [z
[ 61 [
| Wave Cle | |E i |IE T

[All Ch] Page

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

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd

p— .
HEM : Execute Zero Adjust
. . T el 5
Switch Displayed Items — : ‘IA—|(?@mlmdosmnﬁ[ | el |Auwmﬂ?anum | | and Auto Balance
: ; tatus G i Col | Mode | Range Col | Fiter | Mag Position
Switches between dlsplay of % 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?RDV‘\?S(IZ-:JW) ] DE = 5%.11: DC off x1 50% 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. |[F=c] all channels at once.
124) | (=p.125)
Setting Contents (= p. 110) -

[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. 117) — : oo : z
21 off
| Trige=r ‘ 22 off
= 3; gg
4-1 Off
i . ) I icati ‘ 4z off
Scaling Settings List ————4
Setting Procedures (= p. 125) |tk
Setting Contents (= p. 117)

| 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.

[@ orech |28 comment [@ a1 ch | [ scaing il Logic
[ variable [Range/div | Position Lower Upper [ ¢unitsy |

on Sm =) -50m S0m W
on Sm =) -50m S0m W
On Sm 50 -50m 50m W

W

Variable Function

Settings List
X

s

07/06/2006

on 5m 50 -50m 50m

[E=EEE

I L L L

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.
126)

Setting Contents (= p. 208)

Trigeer

| |
|| Sheet ™|

| MemDiv |

| M Gale |

[ T N N e
o
ES

| Wave Cle |

[Logic] Page

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

! [fogic]

Logic Channel Settings —

List
Input enable/disable and [T |

waveform display color for || &t |
logic waveforms can be set ot
for each channel. (= p. |[W@er]

177) | Mum Cale |

| Wave Gale |
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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.)

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

D,—E —_—— Logic waveform trigger settings: [Logic] page
N~ (*[Analog 1 - 4] with Model 8860, or [Analog 1 - 4] and
[Analog 5 - 8] with Model 8861)
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. 132)
Sets trigger activation criteria. Timer Trigger Settings
sssm (= p. 156)

o Trigger Mocke e | [ rimer Trisserl (o S {j Set recording start and end
Combining Method S e oz times, and set timing when
(AND/OR) for Multiple —y — desired to apply a trigger

. re-Trigeerl ()% — ()DL m
Trigger Sources % Setting a3 <} within a specified period.
= . 133 _Sheet Trigger Priority li' [External Tngge.]—IDff [ Imﬂ
;reel'rigg()er Settings—lm‘ R A | ! External Trigger
oo ||| e | a5 [ELoaic Ardog:0 Logic:|r i
= p. 134 @Nomal () Bxpande Settings (= p. 160
( P ) . N:I [ ‘TVUEECi ihd [ _evel | Sope | Fiter | Parameters Parameters g ( P . ) .
Make these settings to record T of | L1 == Set this to accept triggering
prior to triggering. When Trig- 2 of | 12 from a signal input on the Ex-
ger Priority is On, triggering is T o 21 Ijl ternal Trigger terminal.
allowed during the Pre-Trig Tz
\Alajt' S off 31 | [ F1]
...... 6 of a2 Logic Trigger Settings
Analog Trigger Settings _ R (= p. 153)
(:> p. 140) [ s off 4z
Exit I =
| 8
(Recorder Function)

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

r—

Source(AND/OR) ok

Trigger Tirning Start ] |

07/07/2006

Trigger Timing Setting —

(= p- 138)
""" ’r[Extamal 1'.igga.]—|Off—_T
2 & A ] W |®[Logic] Arnalog 0 Logic:1
Mo, | Twe | ch | Level | Siope [ Fiter | Parameters Parameters
8 Level 1-1 200mv T off Event: 1
(0s) Tiring: Start
T2 Level 1-2 s00mv T off Evert: 1
(0s) Timing: Start

Set analog waveform triggers (= p. 140). Set logic waveform triggers (= p. 153).
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2.5.4 Sheet Settings Screen

e A
To open the Sheet Settings screen
Displayed page contents depend on the
. selected function.
1 Press the SET key. (The Settings screen appears.)
DISP C j SHEET/PAGE
cer "”“E"“ .— 3 Press the SHEET/PAGE keys to select a page.
Analog waveform display settings: [Analog] page
me (72 ( \ PN f\ 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.
\ J

Set the display method for the Waveform screen.

Screen Layout Setting
(= p. 168)

‘ MEM

Sheet 1

Set the data type and display
arrangement for each sheet to

be displayed.

» Sheet Name setting
(=p.171)

« Display type (= p. 171)

« Waveform scrolling direction
(= p. 173)

« Split screen and display pat-
tern (= p. 172)

(function-dependent)

X-Y composite settings

Status

Chanrel

Sheet Name

o

B

Reset Chs... | | Reset Graphs

/,.,

10/08/2005

Mo, |ch lGramn |

Display Type [iwaveform

H-Speed
H-Speed
High Res
High Res

Assigning Channels to

Wave Calc

- 11
2 12
repit-Sueen— | ST - | 3 21
n 4 22

5

6

Sercl Horizontal B 7

8

9

10
11
12
13

")(Y Composite—————————————

(= p. 180)

Set for composite waveforms.
« Composing range

« Line interpolation
(function-dependent)

Save

Lo ]|

Resets All Sheet Settings. 30

Sheets (= p. 168)

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

le |

[The graphical layout!

' input signals can be selected for display and printing.

j= \

Resets all sheet settings ‘

[Analog] Page

Reset Chs.

Reset Graphs

Ho. ICh

lGrapn |

1

H-Speed
H-Speed
High Res
High Res

Assign analog channels and set graph ar-
rangement for split-screen display (= p. 174).

[XY Comp] Page

Assign display color of X-Y waveforms and set
graph arrangement for split-screen display

(= p. 180).

[Logic] Page

il v Comp |G

Height  [rygrrnal -

Positian

Posi2
Posi3
Posid

Assign logic channels and set display height and
positions of waveform display (= p. 178).

[Wcal] Page

Arrange

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

results and
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2.5.5 Memory Division Settings Screen

e N
To open the Mem Div Settings screen (Memory Function only)
1 Press the SET key. (The Settings screen appears.)
DISP C j . SHEET/PAGE
ser SUB MENU D
i S N
2 Press the SUB MENU keys
to select the menu item.
k y,

Partitions internal memory space into multiple blocks.

Recording Length Setting —=—

) [Memory Dw]ﬁ
Set the length (recording dura- | e @fies Otoer Displsy Biock m@
tion) to record each time a || et B ~ay I — —
block is acquired. — e 51”2’;”””‘“ O—
This is linked to the Recording & i samey [ ot | [aron |
Length setting on the Status ||, . .|| strtsec |t B |[weeomer  or g
Settings screen. (=> p. 95) pefede  fm g

- @ — WEJ = 2 30 40

e Gl |

Memory Division Number.
and Used Block Settings

(= p- 104)
Select whether to divide mem- |5+ |
ory into multiple blocks and ||
specify how many and which
blocks to use for recording. [7ie Furction to roce| = memory to vach black i 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 e}
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

Display Block and Refer-
ence Block Settings

(= p. 105)

Select blocks for display and
reference on the Waveform
screen.

Setting of Waveform Dis-
play of Every Block

(= p. 105)

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

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd
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2.5.6 Numerical Calculation (Num Calc) Settings
Screen

To open the Num Calc Settings screen (Memory Function only)

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

oer (| . e Refer to the Analysis Supplement for

SUB MENU

ser details of the Numerical calculation.

SELECT

i S NN
2 Press the SUB MENU keys
to select the menu item.

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

i . from the Waveform screen.
Numerical Calculation [ e T — ‘ ||u‘
MethOd Settlng ‘ Statls ‘ Calculation Area Operand Selection ‘ "M i
) o E z E &——————Operand Selection
Set the calculation area (range) | || swares i -
and stop conditions — Select from preset calcula-
’ ——— tion types G1 to G16

Calculation Setting
Groups

Parameter2 Parameter3

RMS Value
Mz PP vaue

Numerical Calculation e il

Ml Time to Max

Type Setting 7 wrimn

. Mz Time to Min
Set the calculation type and [l Period
judgment conditions.

Level: 0V Slope: 1 Filter: Off
Level: OV Slope: 1 Fiter: Off
10% — 90%
10% < 90%

[M]10 Frequency

[M]13 std Deviation
[Ml14 area

[M]15 x-v area Yaxis: 1-1 Yaxis: 1-1

[Hli6 Time to Level 11 LlevehOv Slope: 1 Filter: Off

I

| R

Exit

[Applies calculations to acquired waveform data.
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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.)

= () @y o Refer to the Analysis Supplement for

SUB MENU

SET details of the Waveform calculation.

SELECT

i S N
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 | | B e—— MN] 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.
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2.5.8 Save Settings Screen

s N

To open the Save Settings screen

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

DISP C 3 SHEET/PAGE

- susENy 3 Press the SHEET/PAGE keys to select a page.

D,—E —_— Automatic saving: [Auto Save] page
4\ Wa YO Manual saving: [SAVE Key] page
2 Press the SUB MENU keys
to select the menu item.

N J

Save

[Auto Save] Page

Make these settings to specify automatic saving.
The factory default setting for auto save is [Off].

Auto-Save Settings
(= p. 261)

Select the action to take when
the save destination or storage
media becomes full during au-
tomatic saving, such as wheth-
er to create new directories.
(Default setting: [Off])

Settings for Saving

rApplication

BT i ool
Auln*Save]4'On—,

Savein 1 [Pc carD #1: ¥TEST

for %

Save in 2

Save Methad Normal Save -
Drectory creston [o <

01,/19./2006

Waveform Data (= p.
267)

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

Save

[Waveform]

[Cale Results]

on -
Mame [auTo
Mame Pattern Trigoref) E]

Format Gnary 3

[Screen Image]

Division o ]

EX

[SAVE Key] Page

These settings determine the operation of the SAVE key.

Manual Save Settings
(Saving by SAVE key)
(= p. 263)

Set the save destination, file
name and related settings for
saving with the SAVE key.

Settings for Saving
Waveform Data
(= p. 270)

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

Settings for Saving
Settings Data (= p. 265)

| MEM e Llsave kevl

Vitave Calc

Print

Exit ‘

]

S4VE Ker Operaton [EEBERBMEREIII =
Save in [PCcarD #1 ¥
Trieeer
Same Narme Numberng E] Name Pattern Trig(prefic! ]
| Shest |
B
§ [Save Typel T
waveform
| |
MemDiv Format JBinary
e 1
Target Blocks 4 Blocks -

Channels Displaved Ch 5

Division o ]

[The choice save:

Tt chooses the one to save when pushing SAVE key.

ettings for Saving
Numerical Calculation
Results

(Analysis Supplement)

Make these setting to auto-
matically save numerical cal-
culation results. Select the
calculation method on the Nu-
merical Calculation screen.

Settings for Saving
Screen Images

(= p. 272)

Make these setting to auto-
matically save Waveform
screens.

Save Type Settings

Select what to save with the
SAVE key.

Display contents depend on
the selections.

Settings for Saving
Screen Images

(= p. 274)

Make these settings to save
images of displayed screens.
Settings for Saving
Numerical Calculation
Results

(Analysis Supplement )
Select the calculation method

on the Numerical Calculation
screen.
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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 C j . SHEET/PAGE

ser oy . .— 3 Press the SHEET/PAGE keys to select a page.

D,—E —_—— Printing method and printer settings: [Printer] page
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].

MEM | EONCA S Pt ttems i
. . — [Auto Print Settines] [Printer’ i \ &
Auto Print Settmgs [ ] Autn Pt [ Internal Printer T
(= p. 301) e Prnter Dersity = —"
Make these setting to print au- |[Tma]|[ cstonrests o 7| e o
tomatically. o] Feed ’*“‘T’ Pinting —res £
. . Print Quaiity [T
Numerical calculation results Ege] .
can also printed automatically. |
-[Manual Print] External Printer
[—— Cutput Destination W Crientation W
- . PRINT Key Action W Margins W
Manual Print Settings S ot R me d
(2 p 303) Print GUL Area(Screen) [ 7 Too [iomm F  Botom[immm
Set the printing method (Quick Few Pt (Waveform) ort 5 Printing Colors Era—
. . . A4 Size (Report) B B
or Selection Print) and items & =

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 PR TP [ o] -
Settlngs (:> p 311) [[Gommon Settings] [Numerical Value Print Items] D‘—
Select the printout type, print L Jf "t EoEEALrR - | (| T saeentnk = | |[10/2005

H H H annel rea [whole L
area and horizontal axis dis- |2 f _—
play value. [———

. [——

Waveform PI’I nt| ng J m Print Printer Print ;

H [Aepli Grid Type ormal ] Gz 4l Pages RS
Settmgs (:> p. 313) [membr ] Channel Markers [T =1
Select the items to print when |[FFee]|  Makerroston fride = ———
printing waveforms. List & Gauge o 3| || e |
« Grid Type (: p. 313) = Upper/Lower Limits [off K Andog W

Zero-Position Comment -
« Channel Markers (= p. 314) S il e
) Counter Printing o 5 e [ (e [Jero

* List & Gauge (= p. 314)
 Print Upper and Lower Limits 0

(= p. 315) I — | magscomp [Screen Link - -
* Print Zero-Position Com-

ments (= p. 315) \ |
¢ Print Counter (= p. 316)

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

¢ Time-Axis Magnification and
Compression (= p. 317)

Internal Printer Settings
(= p. 307)
Set the printer’s print density
and quality.

External Printer
Settings (= p. 309)

Set the paper orientation and
margins.

Numerical Printing
Settings (= p. 318)
Select the thinning method
for numerical data.

Gauge Printing Setting
(= p. 320)

(When using an external
printer)

Printing Settings for
Comments, Title and

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

I 2.6 File Screen

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

Load or manage the files.

Folder Tree

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

File List

AEEEE | x

Operable with a mouse.

-2, 8860 Name | TEST
9 =% PC CARD #1
0 TEST Tope FOLDER
® PCCARD #2 Date 05/05./18 140438

&3 HDD

Size

File Info
Shows information about the

|I| moves to this folder with the “ENTER™ key.

selected file in the list.

TEST.SET

STARTUR.SET
MOMAME, SET
140343_050518_AUTC . MEM
140341_050518_AUTC . MEM
140339_050518_AUTC 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 14:04:38  237.77 KB . .
05/05/18 140436 237.77 <= Files and folders are dis-

Eb inte e played.
Sopelts e e The icons indicate the type of
05/05/18 14:04:28 131.14 KB f|le COI"ItentS
About File Contents
(= p. 252)

05/05/18 140426 13114 KB
05/05/18 140426 13114 KB

oo

=l

[®-29.1 B Free / Total 30.88 MB (Use 5.75 %) 1 Folder(s) [ 9 Filels) 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

File Operations

The File Operations page changes each
time you press the F8 key (= p. 41).
Press the FUNCTION MODE key to en-

able the [FN] mode and make screen
operations available (= p. 42).

Number of files selected in the File List

Operations in the Folder Tree

Open folder ~ENTERoor
[ CURSOR key

Operations in the File List

To select a file or folder (O CURSOR keys or

SCROLL controls (Jog)

Close folder ESCor

To scroll the file list items
{J CURSOR key left and right

{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

Fi age media or folder Dlsplays storage media in the list.

Closes the subdirectories of the storage
media or folder

F2

Ejects the storage media.

Displays all subdirectories. .
(only for the Model 9717 MO Unit)

F3
MONITOR

Fa
AUTO

F5
CH.SET

10.1.7 Initializing (Formatting) Storage Me-

F6 dia" (= p. 251)

TRIGGER

F7
SEARCH

F8 Exits the File screen.

GUIDE

FUNCTION
MODE

The File Operations page can be changed each
time you press the F8 key. [

- . uwr R A
"10.7.1 Copying Files & Folders 2| Selects or cancels selection
(= p. 289)

The same as pressing the SAVE |[S[ES "10.7.2 Moving Files & Folders" |
(= p. 290)

"10.7.3 Deleting Files & Folders" |
(= p. 291)

Cancels selection of all files
in the list.

(44|"10.7.4 Renaming Files & Fold-
ers" (= p. 291)

"10.7.5 Creating New Folders"
(= p. 292)

Reverses the selection.

Exits the File screen.

Page 1/3 Page 2/3 | Page 3/3
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2.6 File Screen

[FN] Mode

(Common to the Folder Tree and File List)

"10.7.6 Sorting Files" (= p. 293)

F2 "10.7.7 Limiting Display of Files" (= p. 294)
F3 "10.7.8 Setting the Items to Display" (= p. 295)
MONITOR

10.1.6 Using a Network Shared Folder" (= p.
249)

Use when saving, loading and operating via
network.

H| "10.7.9 Printing the File List" (=> p. 296)
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2.7 System Screen

Settings

Menu Instrument

Screen Name on This

Ref.

Description

Env Environment (Env) Settings Screen (= p. 43)

Use this screen to configure the system environment, Wave-
form screen layout and operating key functions.

Communication (Comm) Settings

Screen (=p.44) Make communication-related settings.
External Terminals (Ext Term) (=p.46) Setth t | trol terminal
Ext Ter Settings Screen p. et the external control terminals.
ot Setting Configuration (Setting) (= p. 47) Make settings to save or reload an instrument setting config-
Sl Screen ' uration, and to automatically reload settings at power on.
T Initialization (Init) Settings Screen (= p. 48) Set the clock, initialize data, run self-checks and scanner

module zero-adjust.

o Configuration (Config) List Screen (= p. 49)

Displays the instrument’s system configuration. No settings
are available here.

Waveform Screen
Display Settings (= p. 334)

2.7.1 Environment (Env) Settings Screen

To open the Env Settings screen

To open from the Opening Screen

To open from the Waveform or
Settings screens

4 Press the F7 [System] key.

MEM Time ||2ms/div¢

DISP D . SHEET/PAGE
SUB MENU O D
CT

SET D
O AN o~ N

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

-|20us/5 BOms/S) | Mee |< 1 The System screen appears.
<] 50ms zoom|| <2 (Also appears by holding the SET key)

L B || shot [
| I ]

4 Use the 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.

Grid Type

Comment Display
Timebase Display
START Key Acceptance
Conditions
Auto-resume
Jog/Shuttle Operation
Sheet Scrolling Linkage
Zero-position display
SHEET/PAGE key
Operation

Restart Permission

Setting Screen Setting

» Variable Auto Correction

) "[.] [Wavaform S ]

Grid Type [Bottediine -
Display Comments for =
e Vabe Disply  frme =
STERT Key Activation  [Sreposh =
AutoResume |
g % Shttle [postie =
shestscolUnkage  [rkage 7
Zero Position fer
SHEET/PAGE Key [sheest

Restart ves

GComm

Ext Term

Setting

it

Sound Settings
(= p. 342)

« Beep Sound

» Key-push Sound

3

ystem Environment

GCanfie

- 1 [Setting Screen]

varable Auto Adustiment [on 5

I — Settings (= p. 343)
Beep Sound Beepl B
e Screen Saver

<fJ: [Sound]
‘ Keypress sound ]

« Backlight Saver

57 Loystem Environment]

Screen Saver ot g
Backlight Saver ]

I

W] [Display Golor]
h Change Waveform Screen Colors.. |
Exit

AL

1
Language Erglish™ g
Extermal Keyboard Ta—

ExerLts ..

» Screen Color Settings

 Display Language
Selection

« External keyboard set-

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

tings

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

[ To open from the Opening Screen ]

Start Memory Function

4 Press the F7 [System] key.

To open from the Waveform or
Settings screens

The System screen
MEM Time ||2ms/div¢ + 20u=/S B0ms/3) Mag || * 1 appears.

‘|_||_ @ || Shot ||25 ~|50ms Zoom|| #2 (AlSO appears by
| - 1 T - = holding the SET key)

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

Press the SUB MENU keys
to select the menu item.

DISP D . SHEET/PAGE

SUB MENU

3 Press the SHEET/PAGE keys to select
a page.
LAN settings: [Communication] page
FTP settings: [File] page
Web Server settings: [Web] page

Communication command settings:
[Command] page

[Communication] Page

Configures the interface for communication with this instrument from a PC (= p. 362).

k2 Communicationf

@ veb |t Command

g 1Basic Settings

Basic Settings =

(= p. 363) S ——
¢ Host name — Password —
* Authorization User Name . U["mfml—l—] X i
. . -Samng -[Built-In LAN}-————
« Authorization Password |/ ]

1P Address [52 16802

Subnet Mask [oss.255.255.0

Use Gatewsay for ]
1P Adcress Fooo

Interface Settings ——

* LAN

« DHCP Setting =

+ IP Address B R |

. IP Address pooo
Subnet Mask WL C—

b GateWay 1P Address Fooo

« DNS and WINS Settings WD o B

1P Address | —

DT 072006

e

Exit | | Apply... 1?

| Applies changed settings.

[Enter a host name for the instrument
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2.7 System Screen

[File] Page

The FTP settings enable access to files on the instrument from a PC.

N T I —
FTP Settings (= p. 369) —|——gFonrownerer —
. [FTP S=rver]—'ﬁ 07/07/2006
Perform these settings to ac- N
cess files on the instrument Time Gifference m g
from a PC using FTP. iR G =R e}
>
[ Appy.. | %
—
o
N
@)
©
D
-
2
=
«
o
2
[FTP @ile transter protocol} server %]
Q
=
o
n
2}
[Web] Page @
5
The Web Server settings enable control the instrument from a browser on a PC. e
o
=1
B Conmnicotn [ 7 o] @2 [ connons - P
A [web Server] g S >
Web Server setting i —
Use [T 10/09/2005 (72}
(= p. 374)
Set authorization. A |
[Command] Page

These settings enable communication with the instrument using command codes.
Refer to the Operating Manual on the supplied CD for operating procedures.

Communication —{ Commamt Procesaivelar 7 | - :
Command Settings — — —
(= p. 381) — Header = = 5

e —
LAN Settl ngs Cornmand Port ,Fé
GP-IB Settings == 1

Exit
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2.7.3 External Terminals (Ext Term) Settings Screen

-
To open the Ext Term Settings screen
| To open from the Opening Screen |
DISP [:] . SHEET/PAGE
e D ‘SUB MENU
4 Press the F7 [System] key. ne (J ‘N~
To open from the Waveform or 2 Press the SUB MENU keys )
Settings screens to select the menu item.
Time |[2ms/divk  -[20us/S BOms/S) | Mae |[x 1 The System screen appears.
‘|_||_ @ || Shot [[28 - B0ms zooml| 2 (Also appears by holding the SET key)
| | ] S
Use the CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.
.

Set the external control terminals.

External control terminals LSTW e e
Settings (= p. 387) = [ 2 topat Terminan

* Input terminals

e Output terminals

i

10/08/2005

START/ETNL  [eart i
STOP/EXT.IN2 ISTOP%
PRINT/EXT IN3 IPRINT%
EXT.TRIG ﬁ
EXT.SMPL ﬁ

& [Qutput Terminal]

GO/EXT.OUTL [ cac

NG/EXT.OUT2 [om caie

TRIG.OUT fCAL [Trig out ]

21 [SYNG]

SYNC.OUT off ]

SYMC Start...

i




47

2.7 System Screen

2.7.4 Setting Configuration (Setting) Screen

s 2

To open the Setting screen

| To open from the Opening Screen |

DISP D . SHEET/PAGE

4 Press the F7 [System] key.

2 Press the SUB MENU keys

to select the menu item.

MEM Time |[2me/divé  -|20us/S GOms/3) | Mag |[% 1 The System screen appears.
‘L___"_ @ || Shot [[28 - B0ms zooml| 2 (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 open from the Waveform or
Settings screens

m

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. 265)

ines]
ngs

Comment

s

10/09/2005

S1UB1U0D UBAIIS pue sAa)y Bunelado g 1erdeyd

Clear ALL

. Auto Se(up—'o—.
Auto Setup of Settings ——ﬁ[ MWND] . n—‘
Data (= p. 278) -

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

[Setting list




48

2.7 System Screen

2.7.5

Initialization (Init) Settings Screen

N
To open the Init Settings screen
| To open from the Opening Screen |
DISP D SHEET/PAGE
ser D SUB MENU
4 Press the F7 [System] key. e O (N~
To open from the Waveform or 2 Press the SUB MENU keys
Settings screens to select the menu item.
MEM Time |[2ms/divé  +/20us/S BOms/S) | Mag [[> 1 The System screen appears.
‘I_II_ MI_—Shot = B i .= (Also appears by holding the SET key)
| [ = T & = ]
1 Use the CURSOR keys to move the cursor to the
Function menu, and press the F7 [System] key.
J

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

Time Setting (= p. 347)

Initialization

« Initializing Waveform
Data (= p. 348)

« Initializing Settings
(= p. 349)

« Initializing All

73 [Time Setting] % [Self-Test] - -
et/ E 2005 | 15: 1725 E W ROVIRAM Check [
10/08/2005
Gamm
[[]check at the time of Power on.
Execute
£xt Term
[eGHT+09:00) Csaka, Sapporo, Tokyo I I Display Check |
Execute
‘ ¥ Key Check ‘
| e |
[Initialization]
I @ Lan check | &
| Initilze Waveform Data... |
)
‘ (B Media Check ‘
Initislze Settings...
Warious Settings
(Status, Charnel, sheet, Trigger, etc)
System Settings1 -
(Ervironment)
[] System Settings2
{Communications)
== -]
| T | ‘ adjust Seanner Unit.. ‘
Exit @%‘
\ I |

Self-Test (= p. 350)

* ROM/RAM Check
 Display Check

» Key Check

* Printer Check

* LAN Check

* Media Check

Scanner Module Zero-
Adjustment (= p. 356)
Execute zero-adjustment
when the 8958 16-Ch Scan-
ner Unit is installed.
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2.7.6 Configuration List (Config) Screen

<
To open the Configuration List screen
| To open from the Opening Screen |
0O
- =
DISP D suaﬁu SHEET/PAGE g'.
= (O @
me () R . = N
4 Press the F7 [System] key. ‘h ~ N 0O
©
@
To open from the Waveform or 2 tPresls thtethSUU keys " o
i o select the ||l menu item. =
Settings screens =
MEM Time |[|2ms/divé  <[20us/S B0ms/S) | Mae || > 1 The System screen aPpearS- <«
‘LJ_ Eil st 53 5me 7> (Also appears by holding the SET key) g
<
| I ] (2]
®
1 Use the CURSOR keys to move the cursor to the g_
Function menu, and press the F7 [System] key. o
L J) 8]
®
®
5
g
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. %
(72}

System Configuration

System I HIOKI 8861 MEMORY HICORDER  Copyright © 2005 HIOKI E.E. CORPORATION, All rights reserved,
| | t5vecem Corgurriony sl ( )
05/18/0% :> p' 357
ﬂnraua RAM Oy 9715 Kermel Wersion W 1,00
Max Urit a App Version v 1.00

Logic 454 FRG Version v 100
Printer 24 8095 Main Board Rev. 00
Storage Device MO 9717 Storage Board Rev, 02
Backup on 5713 Memary Board Rev, 02

 [Module(Unit) List]

Num | MName Reso Sampling Wersion

8936  Anabg  12-bit M55 (1us) Woltage Measrement
8953 DCRMS 12+t 1S5 (1us) RIS Valtage Measrement
8937 Wolt/Temp  12-bit M85 (1us) Woltage, Temperature

Module (Unit) List

Shows information about
installed input modules.
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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. A8) 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. 55).

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

Installation & Connection Install the input modules and cables required
for measurement.

0O
>
Q
©
—
0]
-
w
@)
©
D
=
Q
=
o
S
@)
<
D
=
=
9]
=

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. 356).

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

| |<.I

Function Selection Select the appropriate function.
Instantaneous Long-Term Recording See "Choosing the Appropriate Function” (= p. 81)
Waveform Recording e Memory Function
Records relatively fast signals from ps to minutes
Memory Recorder )
Sampling point Envelope recordin * Recorder Function
( piing p ( P 9) Record relatively slow signals at low speeds from ms to
recording) h
ours
* * + Real-Time Saving Function
Long-term measurement data can be saved to storage

media in real time (= p. 225).

¢ 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 Supplement for details of the FFT
function)
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3.1 Measurement Workflow

Measurement

Configuration Settings*

Select Channels to Use| (= p. 85) l

A4

Timebase Setting (= p. 89)

\

Recording Length Setting (= p. 95)

}

Input Channel Settings*

Select Modules (Units) and Channels

\d

Measurement Range Setting (vertical axis)

A4

Specific Input Module Settings

A4

Execute Zero-Adjustment

\4

Scaling (= p. 117)
Waveform Color and Zero Position (= p. 164)
Vertical Axis Magnification/Compression
(= p. 205)

Trigger Settings*

Trigger Mode Setting (= p. 132)

A4

Trigger Criteria Settings (= p. 133)

\4

(Memaory) (Recorder)
Pre-Trigger Settings Trigger Timing Set-
(= p- 134) tings(= p. 138)

A4 A4

Specific Trigger Settings (= p. 129)

\

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

See
« Memory capacity and recording time (= p. A37)
« To measure with two sampling rates (= p. 92)

¢ To use the Model 8958 16-Ch Scanner Unit together with
other input modules (= p. 94)

« If the input signal range is unknown (Auto setting) (= p. 73)
(Memory function only)

Practical Applications

(Memory Function)

» To view waveforms while recording (Roll Mode) (= p. 99)
« To view waveforms overlaid (= p. 101)

Set on the Channel Settings screen (= p. 109).

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):
"3.10.17 Executing Zero Adjustment” in the Input Module
Guide

« To adjust input signal offset, such as for certain sensors
(Offset Cancel): "3.10.18 Executing Offset Cancellation" in
the Input Module Guide

« To display measurement values converted to physical units
(Scaling Function) (= p. 117)

« To optionally set the displayed waveform height on the ver-
tical axis (Variable Function) (= p. 208)

Set on the Trigger Settings screen (= p. 129).

(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. 134)
« To enable triggering based on an analog input signal
(= p. 140)
« To enable triggering based on a logic input signal
(= p. 153)
« To enable triggering based on external control terminal sig-
nal input (= p. 160)
« To enable triggering at a specified time (Timer) (= p. 156)
« To trigger manually (Manual Trigger) (= p. 159)
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Display Sheet Settings* Set on the Sheet Settings screen (= p. 168).
(Make these settings to change the Waveform

Screen Layout Settings (= p. 171) screen layout)

* See

) N « To optionally assign measurement data to Sheets
Split-Screen Number and Pattern Settings (3;) 169) y g

(=p.-172) - To change Sheet names (= p. 171)

* ¢ For X-Y composite measurements (= p. 180)

Displayed Channel Settings (= p. 174)

\4

Save Settings Set on the Save Settings screen (= p. 243).
(Make these settings to save data)

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

O

>

)

=t

i 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. 252) o
¥ S

=

. ; : : o
Print Settings Set on the Print Settings screen (= p. 297). 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. 299)

Start Measurement Press the START key (= p. 75).

<-|<-

Data Acquisition

Save & Print (when Auto enabled)

End of Measurement Press the STOP key to stop (= p. 75).

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

| I<-

Data Analysis Analysis on the waveform screen (= p. 185).
See
Waveform Scrolling (= p. 186) (Memory Function)
Cursor Measurements (= p. 195) * To calculate numerical values (Analysis Supplement )
Magnification/Compression and Zoom * For X-Y composite (= p. 180)
(= p. 204)  To search waveform data (= p. 215)

¢ To calculate waveform data (Analysis Supplement )

* « To perform FFT calculation (Analysis Supplement )
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Press the SAVE key to save (Manual save).

Optionally Save and Print

Press the PRINT key to print (Manual print).

\4

Power Off Remove the cables from the measurement
object, and turn the power off.

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

The optional Model 9719 Memory Backup Unit is required to retain waveform
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. 51).

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. 89)

4

Recording Length Setting (= p. 95)

v

Set Channels to Use (= p. 85) 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.

Set Waveform Display On/Off (= p. 177) Set waveform display for each channel probe on or off.
* (Default setting: Off)

‘ Set Waveform Display Color (= p. 177) | Set as occasion demands.

4

Trigger Settings* Set on the [Logic] page of the Trigger Settings
screen (= p. 129).

Trigger Mode Setting (= p. 132)

* (Make these settings to record a specific waveform, such as an anom-
Trigger Criteria Settings (= p. 133) aly: enable triggering)

4

Logic Trigger Settings (= p. 153)

A 4

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

Set Display or Non-Display (= p. 177) Enable (set On) the channels to be displayed.
* (Default setting: On)

Set Display Positions (= p. 178) | Set for each channel as occasion demands.
* (Default settings: Position 1, 2, ... beginning with Lch A)

‘ Set Display Height (vertically) (= p. 179) | (Sgtfas lf[’CCf::iO“ Sjemanlt)js.
* efault setting: Normal

From here, proceed the same as for analog channels. Refer to "Save Settings" (= p. 53).

M3IANIBAQ uoneladO ¢ Joideyd
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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. 156) and when you need to know when a trigger was applied
(= p. 336).

Set the clock if the time is incorrect.

See "12.3.1 Setting the Date and Time" (= p. 347)

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

See "12.3.2 Initializing Waveform Data" (= p. 348)
"12.3.3 Initializing System Settings (System Reset)" (= p. 349)
"Appendix 2.1 List of Default Settings" (= p. A8)

To automatically save, print or calculate during measurement, you need to
enable them as needed because the factory shipping default for these opera-
tions is disabled (Off).
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3.2.2 Using a Mouse

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. 68)

Compatible Mouse Types
« USB Mouse
« PS/2 Mouse

Before Connecting to the Instrument

NOTE « Do not connect any device other than a mouse to the PS/2 mouse jack.

+ To use a PS/2 mouse, connect it before turning power on.
The mouse will not be recognized if connected after turning power on.

« Do not disconnect a PS/2 mouse from the instrument while power is on.
« Do not connect one mouse to the PS/2 jack and another to the USB port.

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

M3IANIBAQ uoneladO ¢ Joideyd

— Connection

Connect a mouse to either connector.

Right Side
PS/2 Mouse Jack

@ <« Connect a PS/2 mouse.

®
®
®

SIEE
=
=

¢l
el
€

= |[| § <4——— Connect a USB mouse.

CHECRECH | =

1 uss Port

A mouse pointer ([@) appears on the screen when a mouse is connected.
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3.2.3 Using a Keyboard

NOTE

— Connection

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

Entry methods:
See "Using a Keyboard" (= p. 63)

Compatible Keyboard Types
» USB Keyboard
» PS/2 Keyboard

Before Connecting to the Instrument

» Do not connect any device other than a keyboard to the PS/2 keyboard jack.

» Do not connect one keyboard to the PS/2 jack and another to the USB port.
Use the keyboard only on an insulated surface.

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

Right Side Connect a keyboard to either connector.

|[| o 4——— Connect a USB keyboard.
=]

USB Port




59

3.2 Before Operating

3.2.4 If the Model 9719 Memory Backup Unit is
Installed

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 8861
With Model 9715-03 Memory Board At least At least
(Model 8860: 1 board, Model 8861: 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.

M3IANIBAQ uoneladO ¢ Joideyd

Display Charging State
4] Rapid charging
[ Rapid charging finished
NOTE 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.
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3.2.5 Ifthe Model 9684 DC Power Unit is Installed

/N\WARNING

/\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

Accuracy is specified at 23+5°C and 20 to 80% RH, 30 minutes after power on

Rated input voltage 12 v DC
Input voltage range 10to 16 V DC
Maximum rated power 200 VA

Operating

o ° 0 0 - i
temperature and humidity 0t0 40°C (32 to 104°F), 20% to 85% RH (non-condensating)

Storage -10 to 50°C (14 to 122°F), 20% to 90% RH (non-condensat-
temperature and humidity ing)

Operating

. Compatible with Models 8860/8861
environment

700 V DC for 1 min. (between input and output, and between

Withstand voltage . . .
9 input and instrument chassis)

100 MQ or more @ 500 V DC (between input and output, and

Isolation voltage . . )
g between input and instrument chassis)

Adds approx. 29 mm (D) (1.14"D) to dimensions of Models

Dimensions 8860/8861

Adds approx. 1.25 kg (44.1 oz.) to the weight of Models

Mass 8860/8861

Model 8860 Serial Nos. 051040422 and above

SIEIAES ARCEE Model 8861 Serial Nos. 051040432 and above
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3.2 Before Operating

_. Connection Procedure
10.16 mm

M4 Required items: Cable to connect the DC source to the

N ! . Model 9684 DC Power Unit

| f_gl?_ﬁﬁ Recommended cable rating:

Hl% -[_]- = at least 25 A current capacity
8.7 mm

Cable terminations:compatible with the terminal block
@P ﬁ? shown at the left

Rear 1 Verify that the power switch on the
Power Unit is turned off.

Positive terminal on the 9684 2 Comectthe 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.

Positive terminal 4 Turn the power switch on.

on the 9684 4 Power Switch

OFF
lo * ON
¥ OFF

——— Positive terminal of DC source

3

- “8) Gs\\ \

Negative terminal of DC source

i

DC Power Unit 244
Rear view

« 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 8861

Model 8936 Model 8956 Model 8936 Model 8956
full installation | full installation | full installation | full installation

Printer not printing
(awaiting  trigger
state, etc.)

Approx. 5 h, Approx. 5 h, Approx. 3 h, Approx. 3 h,
50 min 30 min 50 min 30 min

Printer printing

(Recorder Function Approx. 3 h, Approx. 3 h, Approx. 2 h, Approx. 2 h,

50 min 40 min 40 min 30 min

500 ms/div, all black)

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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I 3.3 Common Operations

| 3.3.1 Select a Function

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

MEM | 4= Move the cursor to the }

= =-4 Function menu.

NN 0 .
] ! ! | .
\ Select the appropri- .
/ \ ate function. :
. .
\ 7R 7 .
R Y R\
// ! / / \\ You can also press the
// \\ // \\, SELECT key and select
// \\ . \\ / the function from the pull-
\\ // \ // down menu. (= p. 63)
\-mn/ng/‘nﬁ 18:38:45.00 [ [T RS |

| 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
el o —
Sampling Clock ® EXT O . O
Tirnehase I-
* I Suis div CURSOR
(Sampling Speed) S0rs/S B D

HELP/CONV' ENTER
Shat (@) Fired User O . O

Fixed Shot o5 | div

‘ (MAax Shot) 50,000 div

Selecting with the F keys

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

Poce [ 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 [

Ee

[eos—
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Selecting from a pull-down menu

Timebasel] Q Move the cursor to the setting item,
4 SHEET/PAGE
Sampling Clock @mT OBT SUBMENU O D and set as follows:
Timebase S0us/div 3
e — == _~SELECTkey Opensthe pul-down
Tk (20U dliv O ./ menu .
. 100z di .
Ficed Shat gggﬂ%gx CURSOR keys Select the desired set-
LS Ol
R TG & ting choice.
(Recording time) s i
_— éﬁﬂiﬁx —_— ENTER key  Accepts the new setting.
~[Timebase?2: S0ms/div
100l (The SELECT key also
Sampling Speed gggmzﬂ: ‘
15jciv T Pull-Down Menu accepts the setting)
25 {div

See "3.3.4 Mouse Operations" (= p. 68)
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 V¥ does not appear to the right of the setting item (for text and
numeric entries)
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1 Double click on the item to be set.
The virtual keyboard appears. (= p. 64)

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. A45)
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. 64)
(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

2

Acceptable
Entry Range — =,
Entry Field @ !—Deletes one character
17 )e] es || cer ———Deletes all characters
Ten-Keys ~ T—Move input position
M- [ o_| cams —Cancels entry
I—Accepts entry
1 Select numbers......... CURSOR keys
2 ACCEPt.....coeviennn, F1 [Set] or SELECT key

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.)

Select an input method from the F key choices.

™ Increment numerical value.*

Increment numerical value by one. .
T y Set the numeri-
1 Decrement numerical value by one. cal value directly.
1l Decrement numerical value.*
Keypad The virtual keypad is displayed for entry. Settings can be

made with either operating keys or a mouse.

Pushwheel The virtual pushwheel switches are displayed for numeric
entry. Numbers are set one digit at a time.

* The increment and decrement step size depends on the
particular setting item. (Depending on the setting
item, some choices are not

displayed)

Entry by [TT1], [{4], [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

The accepted number is displayed in the entry field.

When the entry is complete
3 Acceptthe entry........ 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 {J[> CURSOR keys to move among digits, and press
the N TJ CURSOR keys to set the numerical value.

Opelrating Buttons

o N ry ey e n oK Accepts Entry
Digits [|*#/1 - 0lo/0/oE+[0/0
2l B3 EREREREY ERENEY | (R Cancels Entry

1 Move to a digit to be entered ..... ] DCURSOR keys
2 Selecta nUMber.......cccveeeeeeenn... N J CURSOR or F1/F2 keys

After entering all numbers

3 Acceptthe entry..........ccceevenenn. F3 [OK] or ENTER key
Cancel theentry.............coeoe. F4 [Cancel] or ESC key

Entering Text and Comments

1 Use the CURSOR keys to move the cursor to the setting item.
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2 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)

Edit The virtual keyboard is displayed for text entry.
Settings can be made with either operating keys or a
mouse. (= p. 66)

Direct You can enter text directly by connecting a keyboard.
(= p. 67)
Clear Deletes entries.
Undo Undoes the last operation.
NOTE 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+ = ]\ /| : 2" <> ; ,

« White space characters

When entering units and symbols

In some cases, characters entered on the instrument differ from those saved or
printed:
e Printing ("11.7 Print Examples" (= p. 323))
252,3>53,">n
« Saving (when saving numerical calculation results or in text format)
("10.6.1 Example of Saving Data" (= p. 282))
25n2,3 513" 51— ~u, Q- ~0,e—>~e, °—>~C,
+ — ~+, ue (display only) — uE, °C (display only) — C
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Using [Edit] for Entry

See "Comment Entry Example" (= p. 114)

o F1
Enter text using the virtual keyboard for character entry. e
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
Posmon |

| )—l I

Indicates the maximum number of characters allowed.

Entry Mode (= p. 67)
Switched by the

|D|1|2|3|4||5|6|7|E|9|| L F8 [Character Set] key.
BORAnE nAnnn Enn (the SUB MENU key can
FENENFIFY SV FFTE | EY e aiso be used for switching)
A B C [n} E £} H I J K L M Home End TeXt <—I
Mlolefafr s r]ulv|wllx]|x|z <] Jls<]>> List/History
FEEEE EEEEE EREEE || e e Y e —

; Operating Buttons

Deletes the previous W J_ Deletes the selected character

character—l—:“: (underlined)

Inserts a space — oo || cewr = Deletes all entered characters

Moves to the first character — ... || g9 =— Moves to the last character
Moves the entry position to —EH << |>> = Moves to the first or last character

each character
_|_ M— Cancels your entry

Accepts your entry

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

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

2 ACCEPL ..o 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.......ccvvvveeeereeeeeeiisiiinns F3 [Clear]
Move entry position .............cc.uun..s F4 [«], F5 [—]

When the entry is complete
3 Acceptthe entry..........ccccoenee.. F6 [OK] or ENTER key
Canceltheentry.....ccccccceeeeeennn. 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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Parts of the display differ according to entry position.

[Text]

FRRRENENEN JENENEN SN -
Lalofclafe{elafnfifs fleftm] [ |
[nlofefaleMlslefufvlwfx]r]e] [ |
AlB|C|DJ]E FIG|H]|I|] KL |[M

[List/History]

[Symbols]

-

| lsfef=Mel [c]of-H
sl sl =sle- 2@ | [ ¥]1] Sl ]t ol

-

"4

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.

power | ‘ |

‘ voltage ternperature

‘ current ‘ |

‘ acreleration hurnidity

revaolution power supply

frequency control signal

‘ flow ‘ | equipment | ‘ |

(Example 1: Analog Comment Entry)

test

voltage

VoltagefCurrent Temperature

Power ‘ ‘ Frequency | | ‘
Pressure ‘ ‘ Accelaration | |

Flow Velocity

Areafyolume Length

Density ‘ ‘ wieight | | ‘

(Example 2: Scaling Unit Entry)
* F1[SET]

p—— CURSOR

| [ | |
‘ analyze ‘ | current | ‘ | | woltage/Current ' | .
‘ 2Lk ‘ | Lerp | ‘ | Power :\f Frequency (SeleCt Unlts)
‘ device ‘ | | ‘ | Pressure :‘A cceleration
‘ ohserve ‘ | | ‘ | | Flow IkA Velacity | ENTER
‘ contral ‘ | | ‘ | | Areafvolume | | Length | (Apply)
(Example 3: Sheet Name Entry) Select the desired units from ESC
the pull-down menu. (Cancel)
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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.

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.

NOTE
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| 3.3.4 Mouse Operations

Operations on the Waveform Screen

~ s N

Switching Functions and Screens Changing Settings

Select the appropriate function.

Cler | Click [CwEm [ Time Jimsdgir < ouess [ Mag [T - Ims/d
L Bl e e Jord Sms [Foon[<2 ~ 500uss
MEM Function Ous. ﬁdw -
R REC Function T [Blus/div I : q
[ FFT Function Y ] w
EBREALTIME Function ) ) Bl0us/dy [ o
== /‘ Settings Screen Settings Screen s/l Select by clicking
ms/ iy
. 10ms/di
P SYSTEM f‘— System Screen  Opening Screen ggmiﬁgx buttons.
Erer — ms/div : ) i )
p File Screen omery | 1 |
Execute 3 Effma e Lot L A
, The selected screen appears )
Jurnp 3
J Changing Setting ltems
I I i h ¥ | Config ( - )
Controlling the Instrument Y] L m
JE® g )
Click
S )
eviier W10615Ge/S) T e B
[B MEr Function = G0ms L1 [ shet 10 < 100ms Jzoon]570 ~ 100us/div ‘
REC Function = T

FFT Function
REALTIME Function

o]
Cursor A Cursor| TYPEyertical []
“26lus 3940

Nm 5 g
“280us 9.94
floanhe 66,53

Changing the clock
display

Woton [ingapenden <
Spesdl [ %)
e [t
e B8

= =1

aur

& 5ET
P STEM
[EFiLER

Axis

Display
Jump

B Quit

Time
DatedTime

il MONITOR
T AUTC RANGE

Start and stop me%surement, dis-
play the level monitor and execute
auto setting, manual triggering
and numerical calculations.

B
on < M| [votage 50 % 2-8
e =
PR - 05/05/15 10:25:05.20 [ [ el JFIST

Modes can be selected.

Scrolling is available.

Setting Displays { Changing Sheets Closing Dialogs
ER,. Click ey TN [ SN - = mark
[E MEM Function ~ 50ms : : o |Ase
REC Function = g e B
A FFT Function EORETTITEIONY SO TEREI | ¥ Lot
[ REALTIME Function I_I: :I
@ SET FRRS OO A PRI DC EH
PSYSTEM E g o = =
e - LSE

Execute » . I ’ jﬁ
STORAGE : : L@ Minimize view:
1Wig "Iy cHsET : : C RS . .
o CHSET(ALL) E A Displays only the title bar
AB CURSOR 515 when you don’t need to see
GAUGE B Bt v =5 | 2 1= .
I the whole dialog.
Display input channel and A/B cur-
sor setting dialogs, and numerical \ J X /
values and gauges.
\ )V

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

Zzoom

i Cursor A

' 20us 7
Mowve A-Cursor 0/

v 7.250m\ ™ I
HEE BHOLEar | 440, 750m1/ [P NG cursgr o
Tin| eg motn A = "
Tim | value Display » Lo0.00my W

-400.00mY  —

| 0.00mY —| : # B

G”E I'ype 1 -100.00mY  — v

Disg | Comments ! / aon00my | = -2 I

. . . -300,00mY B B B W
Right click at the point where you : :

-500.00my | F0.00ms s : nolooms - ° pO.00ms

want to move the cursor, then se- - — . . . With zoom display enabled,
lect. 12222:5 ] : EONS N e O e S clicking on a location causes it
000MY || e e e to appear zoomed in the lower
100.00mv // \\\\ .
The A(B cursors can be moved by e half of the display.
dragging them. aonoomy | : Z Z S
-200.00my - — H H H H ‘ J
L ) -300.00my  —
-400.00mY 5 H H
—Enn‘ﬂﬂm\/<h -2.50ms s B.50ms 5.00ms

A

@)
>
Q
©
—
@
-
w
®)
=]
®
=
Q
=
o
S
®)
<
®
=
s
@
3

: : : i ] Changing time axis
Changing display items % { Switching Gauges A
ging aisplay magnification
. . . Move A-Cursor |
v 7.250mY
1.000000% T Move B-Cursar :
Maove A-Cursor 200.000mv | ! it M L
Move B-Cursor Whale
- 600.000mY  —  Gauge OFF - Time Yalug Display » 27
Time Mag 3 _ ) 3
ST 400.000mY  — g4 - High Res g.nd‘Tw;B , 3 a1
i Tyt | 5l eedem 200.000my - 1-2 : High Res R SES |y
. . Zero Position
Display ¢ raments Srale ooy — 1 : Strafn P L T
Zero Po | tion Date o0.00omy L 22 :,St'a'” . Jurnpy Y| =110
Samples ‘ \ | / I | ‘ x 120
Jurnp 3 Ous % 1/50 |
- =¥ ] . = 1f100 =
Select the gauge to display.
Right click and select an item to L
change the display of time values, Select a magnification ratio.
grid, comment display and zero J

position display. Setting contents

are the same as on the System

Settings screen.

See:"12.1 Making Waveform
Screen Display Settings" (=
p. 334)
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Operations on the Settings Screens

Switching Functions 1 b
ages

Switching Screens and

J_cick

REC Function
FFT Function
REALTIME Function

P STSTEM \

[ Exit
T

priate function.

r]

I~ Displays the
System screen.

Displays the Waveform screen.

E i MEM || GEEERA [EF conmert |@
[Ed MEM Function _Select the appro- RSt B[ -

Units

Selecting Channels
AL |i_‘._-.:.;m|]\1o aatia [[lfiope |
Tbeckele] - hrudegg{ 141 Dot | Ot Cancel |
o AR e 3 ||
]
w230
¥ | —
e N - -
| T e
. @ Qo
Select unit (module) and channel e o o }l
numbers. N ,_’ ’_1
(Channel Settings Screen) e Dl
100 e on .
) g | @it Quewions ]_m:(
. L Mo ko
Click . -
= ]/

To display the Waveform screen.

(

Entering Text

Double Click
| N—

— ICc
ot B - [ [

Clear

End

of=e=1~
ololle =1«
o~ =
cl=l<=1~

e

Cancel

Select and enter characters by clicking
buttons on the virtual keyboard.

After entering, click the [OK] button.
"Using [Edit] for Entry" (= p. 66)

J

Clock setting is the same as
on the Waveform screen.
(= p. 68)

Settings can be changed.

Modes can be selected.

Changing Settings

Items with the W mark Iltems without a W mark

at the right at the right
ASealinel o 7| @i Ozront
Forrnat Decimal g 1 Offset o
N L Double Click
Ratio _ fe—3_
Input 1 is|
EBDEan
-[Wave Disp] E -
Mag i
Wariable L

Entries can be made by virtual keyboard.
After entering, click the [OK] button.
"Entry by [Keypad]" (= p. 64)

Select from the pull-down
menu.

. A .
Items with the w mark at the right

The numerical value increments with each click.
Hold the mouse button to change the value continuously.

You can also double click to open
the virtual keyboard and make en-
tries.

Operating Buttons

J _cic

(@) Ratio () 2-paint —
1 — offet o |
E — Srale 1 Iﬁ |
|_w i — Scale 2 |—50rr

Radio buttons

Selecting one button
deselects the others.

Executing buttons
Selecting this button exe-
cutes this operation.

If “...” is appended, a dia-
log appears.

[Use Ch] page on the Status Settings
screen (Memory Function)

Ch
1-1
1-2
2-1

Kind T1
H-Speed 4
High Res I

Check boxes
Toggles on () and off ([]) with each click.
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Pages within the Settings Screen

[ mew |
Trigger Mode Aoto B e  a—
Source(ANDJOR) [or ]
[ ] K
Charrel
‘ | @% —Oow
L [ T | tExtermat Treserl—[o7 T
(Previous 0s) (Folow 1250s) [ —‘
[Temtw | Logic Analog:2 Logi:n
Onomal (&) Expanded
1T e [ o [ Lovel | Siope | _Fiter | Parameters s
L level 11 Off Event: 1
©) Timing: Start
[Vaeee|| (@2 | e 12 600my 1 off
©) 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] ’7_ ] |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 Dou ble Cl I 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

Copy, Settings
Trigger Mode
opy Source

for 3| -

opy Contents

Sourca(AND{OR)

opy Destinati

Making Copy Settings

Select Al
Deselact Al

[Pre-Trigeer]
% Setting . REIEES
Trigger Priority
(Previous 0s)
@nNormal - (OB
No. | Type | ch | Level | Slope | Filter |Parameters |Pararneters =
[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

it By

Sorting setting
Customize file display
Customize displayed item

Icon Operations

Delete

Rename
Create Folder

Select All
Cancel All
Select/Deselect

Print file list
Create a network share connection
Disconnect network share
Load
Save

|
R EEHEY | R BaXPe| ¥ O %S

| Molve to specified destination
Copy to specified destination
Paste
Copy
Cut

Refresh

Switching Levels

% PC CARD #1
{3 TEST
- PC CARD #2
=39 HDD

Levels can be displayed or not.

[vmrslea s tve haxpsvwlws <
= Name TEST - H H
i Clock setting is the same as
" h fi
> — on the Waveform screen.
[Tt moves to this folder with the “ENTER® key. ( p 68)
[®PccarD #1: ¥
No. 7 Name Type Date.
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
CiMs 140343_0S0518_AUTO.MEM MEM  0S/05/18 140432 13L14KB
CMs 140341_0S0518_AUTO.MEM MEM  0S/05/18 140430 13L14KB
M7 140339_0S0518_AUTO.MEM MEM  0S/05/18 140430 13L14KB
CiMs 140338_0S0518_AUTO.MEM MEM  0S/05/18 140428 13L14KB
O 140336_0S0518_AUTO.MEM MEM  0S/05/18 14:04:26 13114 KB
ClfM10 140334_050518_AUTO.MEM MEM 05/05{18 14:04:26 131.14KB m
Settings can be changed.
7/ .
Click
[%29.1 W8 free / Total 30,88 MB (Use 5.75 %) |11 Foider(s) [0 Fie(s) 146 MB Fiel) B &
Modes can be selected.

Scrolling is available.

' Selecting a Display List }

Displays the next higher level. m

[ 2 wED1a LisT

FreefTotal Remark

T \ CF G
TOSHIBA THHCFS12MBA
FUIITSU 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:

« 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

e 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
[ ven [ Mag < 1 =] 6us/div Qverlay [Toontie [ AR et D
Ell e [ shot |l = 125us Zoam|[ 10 - 500ns/div b TR EIE| —y. -

07/07/2006

s 5.00ms 10.00ms 15.00ms 20.00ms
y =2
CCrCEs|  FN

Press the DISP key to display the Waveform screen.
Press the FUNCTION MODE key to enable the FN mode.

Press the F4 [Auto Setup] key. A confirmation dialog appears.

-thﬂi

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)

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. 116).
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| 3.3.6 Starting and Stopping Measurement

Starting Measurement

s Press the START/MARK key.
[PRINT] [FEED] [SAVE] STOF— | | :—JTART i
7 | \k WARK The green LED at the left lights.

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. 76)

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 "12.2.1 Specifying Activation Conditions for the START Key" (= p. 337)

Stopping Measurement

[PRINT] [FEED] [SAVE] I sTOP I O | sgast Press the STOP key.
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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.
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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. 129)

e Select the Trigger mode to record upon either single or repeating trigger
events. (= p. 132)

» Enable pre-triggering if you want to capture data measured prior to trigger
events. (= p. 134)

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] /\/\/\/\/\Al
Pre-triggering not ecording 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
Zt?:l:lsllﬁasurement Recording Stop Measurement
key STOP key
Trigger mode: [Repeat] /\/\ANW /\/\/\AM
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

st A

Trigger mode: [Repeat]
Pre-triggering enabled

@%jﬂ

Recording
Sto
LA - ) A p§| 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.
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3.3.7 Disabling Key Operations (Key-Lock Func-

tion)
All operating keys on the front panel are disabled. This can prevent unintended
operations during measurement.
The External I/0O terminals are unaffected by the key-lock state.
" esc SELECT Disabling key operation
O Q O Hold both {J[> CURSOR keys simultaneously for
three seconds. 9
«(f(URSQKR_. The key-lock state is enabled. Q
el (“Key Lock” is displayed at the upper right.) =t
HELP/CONV ENTER 2
O O O Canceling @
. . @)
Again hold both [ CURSOR keys simulta- S
neously for three seconds. o
<.
>
@)
o
NOTE « If the backlight has been turned off by the backlight saver function (= p. 344), 2
" pressing any key still turns the backlight on. However, other key operations g'

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. 108).

1 Open the Settings screen
2 Menu selection

—— MENU ——

e

SUB MENU

‘agdd =

SELECT

NN

About screen contents:
"2.5.1 Status Settings Screen” (= p. 27)

3 Page selection =

©mi OsT
[Susclv ]

g
(samfla speed) [ores ¥

‘m‘ shot @Fied (O User
Fixed bt B Ta
(Max fihot) 50,000 div
[Timebacg2] on [l
e sarpinofipesd  [Fomsis o
[Utility ]
{ Roll Mo Aoto g

@ [P | Use Ch |

\

Internal Sampling

Function Selection (= p. 80)

* Memory Function
* Recorder Function

« Real-Time Saving Function (= p. 225)
* FFT Function (Analysis Supplement)

= Memory Function

Measurement Configuration Settings

« Timebase or Sampling Rate setting (= p. 89)
* Recording Length setting (= p. 95)

To measure using different sampling rates

» Timebase 1 and Timebase 2 sampling rate
settings (= p. 92)

To control sampling by an external signal
input
« External Sampling setting (= p. 394)

i

Set Channels to Use

¢ Setting the number of channel to use (= p. 85)
¢ Setting different sampling rates (= p. 93)
¢ Setting which channels to use (= p. 85)

Utility Function Settings

* View waveforms while acquiring data (Roll
Mode) (= p. 99)

* Waveform Overlay (= p. 101)

* Record by memory divisions (= p. 103)
(set on the Memory Division Setting screen)

-= Recorder Function

Measurement Configuration Settings

» Timebase setting (= p. 89)
» Sampling Rate setting (= p. 89)
» Recording Length setting (= p. 95)

0O
>
Q
o
—
0]
=
AN
<
[
Q
n
c
=
(0]
3
®
S
—
O
o
=]
=3
«
c
=
2
o
S
n
®
=
>S5
«
2}
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4.1 Selecting the Function

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. 81)

Function Selection: Opening Screen "MEM X REC | REALTIME]
Operating Key Procedure Opening Screen

1 CURSOR Move to the desired function.

Str A Memor A=unctic

2 Flto F8 Select the appropriate function. — --T--T_

F1 F2 F3 F4

Function Selection: Waveform or Settings Screen "MEM X REC | REALTIME]
Operating Key Procedure Waveform Screen
, i 7di 3
1 cursor Move to the function menu (at the top left). ti ), Time [Profdive o) 20us/S Bime/S)
Lol |# || Shot |25 ~|B0ms
2 FloFs  Selectthe appropriae function. B

Function Menus

(Select from the pull-down menu)

Time [[ims/div <|10us/S Blus/S)
LIl MEr Function -|B0ms
REC Function
FFT Function

ENTER Accepts the setting. B REALTIME Function

@ SET
@PSYSTEM

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

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

—p» Timet
(Time t/div)

>l 1<
Sampling Period
(1/200 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. 99)

« Range and other settings can be made automatically (= p. 73).

« Calculations can be applied to measurement data (Analysis Supplement ).

« Waveforms can be overlaid and compared (= p. 101).

« Dead time (intervals of no measurement) during continuous recording can be mini-
mized by using Memory Division (= p. 103).

* You can search measurement data after setting the desired search criteria (= p. 215).

Recorder Function

(Envelope recording)

Input
*A/D Conversion

Input 1div >] |« (time/div)
Voltage

> [« 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. 98).

« Printing (real-time printing) can be paused and resumed while measuring (When using
the internal printer).
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4.1 Selecting the Function

Function

Description

Real-Time Saving
Function

Input
A/D
Conversion

it Sty

Measurement
Waveform

Min.

> |« —p Time t
Sampling Period
(2/100 of time t)

[
Whole
waveform Max.
Min.

__Max.

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, MO
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 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

ki

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 Supplement for FFT function details.




Function Comparison Table

®: Available, —: Not available
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4.1 Selecting the Function

Waveform
Calculations

(Analysis Supplement )

(Available after measuring
with the Memory function)

Function
Items
[(MEMm] REALTIME FFT
5 ps/div to 5 min/div
Sampling rate: 1/100 of the |10 ms/div to 1 hour/div 100 ps/div to 5 min/div
. timebase Sampling rate: 100 ns to 1 s|(Limited by the save desti- _
Timebase Two simultaneous sampling | Select a period that is 1/100 |nation and number of chan-
rates are available (= p. |of the timebase or less nels used)
92)
Auto Setup ® (=p.73 - - -
c . (Reports can be issued re-
ontmupus peatedly after each speci- ® (= p. 98) ® (= p. 225) —
Recording fied recording length)
Overlay ® = p.101) - - -
[ (]
X-Y Waveforms |(possible during and after - (Available after measuring -
measurement) (= p. 180) ) .
with the Memory function)
[ ]
Numerical ® _ _
Calculations (Analysis Supplement ) (Available after measuring
with the Memory function)
° d °

(Analysis Supplement )

Memory
Division

® — 1 103)
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4.1 Selecting the Function

Function-Related Recording Capabilities

Memory function , Recorder function, FFT function

Storage Media J{] %} = 5‘& %
—_—m8— /V\NW_> FD PC MO HDD USB NETWORK
Waveform files

Input signal Display Recording @ xxxX.MEM (Memory function waveform data)
(Instrument’s internal memory) % xxxx.EEf(f:RF(—frc?rdetr. fun(;:titor)] waveform data)
XXXX. unction 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)

Image file
@ XXXX.BMP/ B xxxXX.PNG (Image data)

Real-Time Saving Function

Storage Media {;’} = %

PC MO HDD NETWORK

— /\/W —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)
» | Waveform file
Recording xxxXx.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. 108).

Choices of setting items are function-dependent.

Refer to the Analysis 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. 225) 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. 93)
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@ 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. 88)

* 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. 94)

@ When measuring using external sampling
Only Timebase 1 can be set for such channels.

See "14.2.3 External Sampling (EXT.SMPL)" (= p. 394)
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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. 27), To set from the Waveform screen (= p. 108)

Operating Key Procedure 1 Number of Channels to Use
waec (oEX@ | )
1 SHEET/PAGE Select the [Use Ch] page. L
Timebasel arH -
2 Select the number of channels to use. f ]
IIIIII:,‘Ude:,‘dIOff - IBCH - .
CURSOR Move the cursor to the [Timebasel] item. . )
ch kind  3[r1
F1to F8 Select the number of channels to use. b ﬂggggg g
1CH, 2CH, 4CH, 8CH (default setting) or 16CH B e R i 4
(The default setting depends on installed input mod- 31
32
ules.) a1
42
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 case: - —
yl
The total number of usable channels is twice the 51 DC/RMS
number of selected channels. However, the num- > DC/RMS
ber of channels enabled for use in the upper tier £-2
(Units 1 to 4+ and Logic A to D) and lower tier 7752
(Units 5 to 8) cannot exceed the specified num- 51 (Model 8861 case)
ber of channels. fe

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:
Up to eight channels can be used in each

CURSOR Move the highlight cursor to a channel to be set. ¢y upper and lower tiers. (Total number
F1to F8 Select either choice of usable channels (8CH x 2 = 16 chan-
nels)
Off No measurement

On Use for measurement (default setting)
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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 (=g
8860 16 Chs All four Units [On] [On] 10,000
8861 16 Chsx?2 All eight Units [On] [On] 10,000

* Model 8860: 32 MWords, Model 8861: 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. 27), To set from the Waveform screen (= p. 108)

1
2

1 Number of Channels to Use

Operating Key Procedure
SHEET/PAGE Select the [Use Ch] page. @— I —
[Use Channel] ietting Reset... I_
Select the number of channels to use. (Timebaset | ec— - ) ,
Timebase2 |El % BCH A
CURSOR Move the cursor to the [Timebase 1] item. —
ch kind o3 [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 II;
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
well as logic channels A to D, are each treated as Logic Channels
single channels (1 x 8CH). |
9 ( ) a-0 — Logic 7

Select the channels for measurement (analog/logic

inputs).
CURSOR
Flto F8

For the Model 8861 case:

The total number of usable channels is twice the h Kind
number of selected channels. However, the num- 5-1
ber of channels enabled for use in the upper tier 2?
(Units 1 to 4+ and Logic A to D) and lower tier 5-?
(Units 5 to 8) cannot exceed the specified num- 7.2
ber of channels. gé

(Model 8861 case)

Move the highlight cursor to a channel to be set. Input Module and channel numbers for the

Select either choice. Model 8958 16-Ch Scanner Unit
1-1t08: CH1to 8 of UNIT 1

Off No measurement 1-9 to 16: CHO to 16 of UNIT 1

On Use for measurement (default setting)

About the Number of Channels

When [8 x 8CH] is selected with Model
8861: 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, or eight in the 8861). 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. A49).

Memory Function case:

e 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.

« 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. 73)

« 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. 92)

e 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. 94)

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. 88)
« Setting the sampling period according to an external signal:
(External Sampling)
See"14.2.3 External Sampling (EXT.SMPL)" (= p. 394)

Recorder Function case:

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 time-
base setting.

See "Appendix 4.4 Recorder Function Values" (= p. A51)
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Real-Time Saving Function case:

e 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 time-
base 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. 232)
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NOTE The data refresh rate is not allowed to exceed the maximum sampling rate of the
o 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 us/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 ("12.3.6 System Configuration List" (= p.
357)). 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 k\___+

| 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 | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (= p. 27), To set from the Waveform screen (= p. 108)

@ #@ Use Ch
[Timebasel]
lv TIME/DIV IA [ Sampling Clock Oext ‘
Timebase i -
Select slower  Select faster ( [5usict )
timebase timebase | | (samping Speed) |song/s 3 ‘

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. 27), To set from the Waveform screen (= p. 108)

Memory Function case:

Operating Key Procedure

1 SHEET/PAGE Select the [Basic] page.

2 Select the sampling clock.
CURSOR
F1 Select [INT] (Internal). (default setting)

Move the cursor to the [Sampling Clock] item.

Select the timebase.
CURSOR

F1to 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

& Use ch

[Timebasel]

[Sampling Clock

I e

[ Timebase

Shot
Fixed Shot
(MAX Shat)

(Recording time)

L=aMmping SPEea) |5ons/s

P 7)

Fixed () User
23 v
50,000 div
125us

Normally, select [INT].
"Appendix 4.1 Sampling" (= p. A49)

To control sampling by an external signal,
select [EXT] (= p. 394).

Recorder Function case

Operating Key Procedure

1 Select the timebase.
CURSOR
Flto F8 Set the time per division (timebase) on the hori-

(Switch Display: F8) zontal axis.

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)

Move the cursor to the [Timebase] item.

@

tor.
[Timebase |1Dms,’div - J
[ (Sarnpling Speed) |1DDns;’S - '
Shot @ Fxed (Quser (Jcont

Fixed Shot 5 =/ iy

(MAX Shat) 20,000 div

(Recording time) 250rms

Set the sampling rate.
CURSOR

Flto 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. A51)
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4.2 Setting Measurement Configuration (Status Settings Screen)

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 — x1/2, 20 ms/div — x1/5, 10 ms/div — x1/10

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. 111).

See"Appendix 4.4 Recorder Function Values" (= p. A51)

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. 93).

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. 94).

Setting a slow sampling rate for Timebase 2 results in longer preparation time
prior to the start of storage.
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4.2 Setting Measurement Configuration (Status Settings Screen)

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. 27), To set from the Waveform screen (= p. 108)

1
2

) I N

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.

F1lto 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 case (= p. 86):

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.
Fl1to 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. 90)

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

m BaSIE
)ett|ng Reset.. l_

[Use Ghannel]
f Timebasel IBCH - I)‘

T|mebaseE|On vI |EICH ]

#

lch kind 3 [11 | T2

1-1 Analog I3 r

1-2 Analog 4 r

21 DC/RMS Vo

22 DC/RMS Vo

21 waltfTermp r ¥
mlE waltfTermp r W

4-1

4-2

AT Logic

Logic channels

Channels for
measurement

Input Module and
Channel Nos.

About the Number of Channels

When [8CH] is selected with Model 8861:
Up to eight channels each can be used in
the upper and lower tiers. (Total number of
usable channels (8CH x 2 = 16 channels)

@ & 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.
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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. 27), To set from the Waveform screen (= p. 108)

Operating Key Procedure 1
1 SHEET/PAGE Select the [Use Ch] page. @
[Lize Ghannell—l Setting Reset... I_
2 Select the number of channels to use. frmez“'ﬂ [EERI - |,
. . Timebasez 2] - ]
(The settings of the numbers of channels for Timebase 1 and Jon Jo « ec )
Timebase 2 are interdependent) lch kind 3 (11 |12
1-1 Analog E
1-2 Analog v
i 2-1 Walt/T v
Timebase 1 (Channels other than those on the 8958) o5 votreme | &
3-1--8 Si
CURSOR Move the cursor to the [Timebase 1] item. —|3-9~18 SEZQQEI
4-1--8 Scanner
F1lto F8 Select the number of channels to use. 4-5~16  Scanner
1CH, 2CH, 4CH, 8CH or 16CH |
When using logic channels: BD___Loi:

Logic channels CH A through CH D are repre-

sented as one channel. Logic Channels

Channels for
measurement

Timebase 2 (exclusive for channels on the 8958) Input Module and
Channel Nos.

CURSOR Move the cursor to the [Timebase 2] item. About the Number of Channels

For the Model 8861 case:

The total number of usable channels is

1x8CH, 2x8CH, 4 x8CH, 8 x 8CH (default setting)  twice the number of selected channels.

Fl1to F8 Select the number of channels to use.

However, the number of channels enabled

Ch 1to 8 and Ch 9 to 16 groups are each repre- for use in the upper tier (Units 1 to 4+ and
sented as one channel [1x 8CH] Logic A to D) and lower tier (Units 5 to 8)
cannot exceed the specified number of

3 Select the channels for measurement (analog/logic channels (= p. 88).

inputs).
o When [8CH] (Timebase 1) / [8 x 8CH]
CURSOR Move the highlight cursor to a channel to use for  (timebase 2) is selected with the Model
measurement. 8861: up to eight channels (Timebase 1) /
Flto F8 Select either choice. 64 channels (Timebase 2) can be used on
both the upper and lower tiers. (The total
Off No measurement. number of usable channels is 16 on Time-
on Use for measurement. base 1 plus 128 on Timebase 2.)
4
4 SHEET/PAGE Select the [Basic] page. l Y Basic la Us Ch
“ITimebasel]
B setthe Timebase 1 (or sampling rate). Samping Cock  @INT. (D EXT
. . Timebase I5us,‘div -
CURSOR Move the cursor to the [Timebase] or [Sampling |5 _
. {Sampling Speed) IM—'
Speed] item.
. . . . Shot Fixed Lk
Flto F8 About setting ranges: "Timebase Setting: Using - xed O user
(Switch Display: F8) the TIME/DIV Key" (= p. 90) Hee = = v
(MAX Shat) 2,000 div
6 Set the Timebase 2 sampling rate. (Recording time)  125us
CURSOR Move the cursor to the Timebase 2 [Sampling {Scanrier Urit]
Speed] item. s'ﬁ'mehasezl—lm—v 7
. = ling Speed ISD S 3
F1lto F8 Set the sampling rate. [ammng e ! ]
(Switch Display: F8) The sampling rate cannot be set faster than that

of Timebase 1.




95

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. 95).

« Set arbitrary recording length [User]: set an arbitrary recording length in
units of divisions (= p. 97).

» Continuous [Cont]: records continuously (Recorder Function only) (= p. 98).

Recording Length and Data Samples

* Memory 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
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. A51)

@ 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. 108)

Setting a Fixed Recording Length (Fixed Shot) [MEM ) REC ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (= p. 27), To set from the Waveform screen (= p. 108)

sbBuimes uonelnbijuod uawalnsea|\ ¥ Ja1dey)d

Operating Key Procedure 1
1 (with the Memory function) :Basic || PYVEERaS
L 11

SHEET/PAGE Select the [Basic] page.

Sampling Clack (OExT

Timebase Im—.
(Sampling Speed) IM—'

2 Select the setting method for recording length.

CURSOR Move the cursor to the [Shot] item. (et @fwed) Quser
F1 Select [Fixed]. ( Fired Shot EEr
(MAX Shat) 50,000 div
) (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).
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4.2 Setting Measurement Configuration (Status Settings Screen)

Description

(Memory Function)

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000,

Setting Range of Recording Length

200000, 500000, 1000000, 2000000, 5000000, 10000000

The setting range depends on the capacity of installed memory and the number

of channels enabled for use.

Maximum Recording Length [Divisions]
Insta(l{/?/((j)rl\élse)mory No. of Chs Used
16 8 4 2 1
8860 5861 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 Other than th del 8958 16-Ch
(Words) ther than the Model 8958 16- Model 8958 16-Ch Scanner Unit
Scanner Unit

8860 8861

32M 64M 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. A37)
"Appendix 2.3 Timebase and Maximum Recordable Time" (= p. A32)
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4.2 Setting Measurement Configuration (Status Settings Screen)

Set Arbitrary Recording Length (User Shot) MEM ) REC ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (= p. 27), To set from the Waveform screen (= p. 108)

Operating Key Procedure
1 (With Memory function) [Timebase1]
SHEET/PAGE Select the [Basic] page. Sampling Clock @mr - O

Timebase |5LJSJ’dIV—'
{Sampling Speed) ISDnS;’S—'

2 Select the setting method for recording length. )
Shat

CURSOR Move the cursor to the [Shot] item. (G e
F2 Select [User] (Arbitrary). WAL Sinlelg) LECiOn
(Recording time) 150us

3 Set the recording length.

CURSOR Move the cursor to the [User Shot] (Arbitrary re-

cording length) item. Displayed recording time and maximum

recording length are linked to the record-
Flto F8 Specify a recording length. ing length setting.

[T, [L41: Increments and decrements the value

by 10 steps

See"Entering Numbers" (= p. 64)

Description Setting Range of Recording Length
(Memory Function)
1 to 10,240,000 (divisions)
The setting range depends on the capacity of installed memory and the number
of channels in use.

sbBuimes uonelnbijuod uawalnsea|\ ¥ Ja1dey)d

Maximum Recording Length [Divisions]
Insta(l{/e\:/c(i)rl\(/jls)mory No. of Chs Used
16 8 4 2 1
8860 gge1 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
(Words) Other than the Model 8958 16-Ch |, 0\ 8958 16-Ch Scanner Unit
8860 8861 Scanner Unit
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. A37)
"Appendix 2.3 Timebase and Maximum Recordable Time" (= p. A32)
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4.2 Setting Measurement Configuration (Status Settings Screen)

Setting Continuous Recording (Cont) [ REC |

To open the screen: Press the SET key — Select with the SUB MENU keys —Status Settings screen
See Screen Layout (= p. 27), To set from the Waveform screen (= p. 108)

Operating Key

1 cursor

2 3

Procedure
« [ |
Move the cursor to the [Shot] item. _Stor.
Select [Cont] (Continuous). Timehase [100msjde 3

(Sampling Speed) [100ns/5 k!

Shot (O Fixed () User

(Max Shot) (1,000 div)

(Recording time) Cont

Indicates the maximum number of divi-
sions remaining in internal memory that
can be retraced after recording has
stopped.

NOTE

See "Appendix 2.4 Memory Capacity and Maximum Recording Length" (= p. A37)
"Appendix 2.3 Timebase and Maximum Recordable Time" (= p. A32)

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. 301)) is [On]. Of course printing can still
be performed manually after finished measuring (= p. 303).
Up to 5,000 divisions of data can be internally recorded by the instrument
(with the Model 9715 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.

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. 336)

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 Functions

4.3 Acquiring Waveforms Using the Utility
Functions

Several utility functions can be applied when acquiring data.
Select from the [Utility Function] setting column on the Status Settings screen.
Make these settings before measuring.

Operating - .

Function Utility Function Ref.

Memory Roll Mode *1  Displays a waveform as its data is being (= p. 99)

Function acquired P
Overlay *1 Retains displayed waveforms on-screen (= p. 101)

by overlaying with the new waveform. P-

Memory Memory space can be divided into mul- (= p. 103)
Division *2 tiple blocks for recording waveforms. P-

*1. Set in the [Utility Function] setting column on the Status Settings screen.
*2. Set on the Memory Division (Mem Div) Settings screen.

4.3.1 Displaying Waveforms During Recording
(Roll Mode)

This applies to the Memory function only.

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. 27)
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Operating Key Procedure
4 SHEET/PAGE  Select the [Basic] page. e
[ Rall Made IAuto .]
2 CURSOR Move the cursor to the [Roll Mode] item.
. . Crverlay off -
F1to F8 Enable or disable the function.
Off Normal recording. Data is displayed only after
acquiring the specified recording length.
on Waveforms are displayed while recording

(with 1-ms and slower settings). When the
timebase is set to 500 ps/div or faster, wave- When [Auto] is selected
forms are not displayed until after acquisition
has finished.

Example: When the timebase setting is 1
ms/div
Auto Regardless of the timebase setting, whether If display magnification = [x 1], displays af-
or not the waveform is displayed depends on  {gr the waveform has been recorded.
the waveform display magnification settings display magnification = [x 1/100], dis-
while the data is being recorded. plays while recording because the display
However, if the waveform display is set for a s 100 ms/div.
faster timebase than 100 ms/div, it is only dis-
played after acquisition has finished.
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4.3 Acquiring Waveforms Using the Utility Functions

Description

When the Roll Mode is enabled ([On] or [Auto])

» The Roll Mode and Overlay (= p. 101) functions cannot both be enabled at
the same time. When the Roll Mode is enabled, the Overlay function is auto-
matically set [Off]. And setting Overlay [On] automatically turns the Roll Mode
[Off].

e When Auto Print (= p. 301) is enabled, printing is available simultaneously
with waveform display (if the internal printer is installed). However, for X-Y
waveforms, 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. 27)

Operating Key Procedure
1 Enable/disable the Overlay function. [Utility Function]
. Roll Mode off E]
CURSOR Move the cursor to the [Overlay] item.
(Tirne/div 1msfdiv-—)
F1lto F8 Select either choice. [Overlay 1 T ]
off Overlay disabled (default setting). (( Metrod 2 Jauto 1l)
On Overlay enabled.

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
Auto Normal overlay enabled. ([on))." (= p. 102)

When the trigger mode is [Repeat] or [Au-

to], waveforms are overlaid from starting

until measurement stops.

F1lto F8 Select either choice.

Manual Waveforms are manually overlaid on the
screen. Waveforms remain on-screen re-
gardless of the trigger mode.

Measurement (Waveform Acquisition)

When [Manual] is selected: to overlay manually (= p. 102)
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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.
2 F1lto F8 Select either choice.
Overlay  Acquired waveforms remain on-screen.
Waveforms continue to be overlaid on-
screen until cleared.
Clear Clears the screen of all overlaid wave-
forms.
Description When the Overlay function is enabled ([On]).

* The Roll Mode (= p. 99) and Overlay (= p. 101) functions cannot both be
enabled at the same time. When the Roll Mode is enabled ([On] or [Auto]), the
Overlay function is automatically set [Off].

And setting Overlay [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

» 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 Dividing Memory

Settings are made on the Memory Division Settings screen. Blocks to be displayed can also be selected on
the Waveform screen (= p. 213).
This applies to the Memory function only.

41 Open the Settings screen e

[Memory Dlv]"_ i
H Display Block: =}
2 Menu selection e Oz e
[Tramman | | Frec shot 5 ety Ref Block on g
e (Maxshot) 50,000 v —
,,,,,, g
MENU P T = e [aor] [am]
DISP SHEET/PAGE Start Bock [ | waeOsly o %

Use Blocks 100 g

o)

i Dfm\ -\ sfﬂg

About screen contents:
"2.5.5 Memory Division Settings Screen" (= p. 35)

[
[

[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).

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. 212)
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Normal - Dead time (not recorded)

ANV

<
Recording length

Memory Division When the number of Used Blocks = 5
yz Start Block
1 2 3 4 5 6
woe NP ARAAAI

L

+ Display Block

Auto Save Reference Block b ¢ lock be disolaved
Auto Print The Reference Block can be displayed as an

overlay.

When batch saving, an index
\/\/ /\/ j\/\\/\/\\/\f fle (SEQ) is created. When
reloading this file, all saved
! 2 3 4 5 blocks can be read at once.
Used Blocks

When saving manually, select whether to save all
used blocks, or just the displayed block. (= p. 270)

<>
Recording length
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4.3 Acquiring Waveforms Using the Utility Functions

Memory Division: Recording Settings [ MEM ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Mem Div Settings screen
See Screen Layout (= p. 35)

1

Operating Key Procedure

Enable the Memory Division function.

CURSOR Move the cursor to the [Memory Div] item.
F2 Select [On].
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. A40)

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
Fived Shot 2 |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  (OList
/ 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. 106)

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. 213))

To display overlaid waveforms:
Set the number of blocks for reference. (= p. 105)
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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. 35), To set from the Waveform screen (= p. 213)

Operating Key Procedure

1 To display any block on the Waveform screen

Set the display blocks
(This can also be set on the Waveform screen.(= p. 213))

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].

Off Reference Blocks are not displayed
(default setting)

Move the cursor to the [Ref Block].

On Reference Blocks overlay Display blocks
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].

Off The waveform of the specified Display
Block is displayed after recording the
specified number of Used Blocks.

(default setting)

Move the cursor to the [Wave Display].

On Waveforms are displayed one block at a
time as they are acquired at each trigger
event.

ossteydock ] R

T 10/03/'05 11:50:42.49
2 IOn -
g )

Wave Display 3 Ioff -

Ref Block

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. 106)

Enabling the Trace Waveform display

lengthens dead time.

About Dead Time:

See: "Difference Between Dead Times
During Normal and Memory Division
Recording" (= p. 106)

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

sbBuimes uonelnbijuod uawalnsea|\ ¥ Ja1dey)d

Viewing Memory Division waveforms on the Waveform screen

See "8.12 Viewing Waveforms in Every Display Block (Memory Division)"
(= p. 213)

Waveform display is disabled.
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@ 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 [ @ik

'NB\ |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 "12.2.5 Specifying SHEET/PAGE Key Operations" (= p. 340)

Description 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.

WA\ AVAV21AVAN AV \VAVA VA TAVAY\
RecMngthW

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 re-

cording
Dead Times

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.
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4.3 Acquiring Waveforms Using the Utility Functions

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.

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.

sbBuimes uonelnbijuod uawalnsea|\ ¥ Ja1dey)d
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4.4 Setting Measurement Configuration on the Waveform Screen

4.4 Setting Measurement Configuration on the
Waveform Screen

Memory Function

Recorder Function

The following measurement configuration settings can be made on the Wave-
form screen. These can be changed while measuring.

» Timebase and recording length of the Status Settings screen
» Time axis display magnification
* Waveform zoom
» Trigger criteria
("6.12 Making Trigger Settings on the Waveform Screen" (= p. 161))

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. 225) for
details about the function.
Refer to the Analysis Supplement for FFT function detalils.

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

1 2 (When Timebase 2 is selected, 4 Selectable when the Overlay function is
the sampling rate of Timebase enabled (= p. 101).
2 is displayed) | |
Time ||1ms/div¢ + 10us/5 (10us/S5) Mae || 1 ~| 1me/div Canfig B
L & [ shot |0 < 100ms Zoam|[ 10 < 100us/div T[Repea <[F % ElB
| | T =
3 . ) 5 "6.12 Making Trigger Settings on the
Recording Duration
1 12 9 4| Waveform Screen" (= p. 161)
REG Time ||10me/div »|100ns/5 Mag || % 1 | 10ms/div | Config E
[ & [ shet 5 <] 250ms Print [FOd ot TI[Sinele ~ |;
l l
3 6 "To pause and restart printing (during Real-Time

Printing) (Recorder Function only)" (= p. 302)

Setting Items

Description

Selection Choices

Print

1 Function Memory Function Recorder Function
) . Internal (INT) or
2 '(I'Tlri:nEEbase) (Button) Selects the sampling clock. External (EXT) (cannot be selected)
(Setting  Sets the input signal acquisition rate.
(= p-89) column) The setting value is time per division. (& e (= .8
Shot ) (Button) Spet(1:|f|des the recording length setting Fixed or User Fixed, User, or Cont
3 (Recording method.
Length) (Setting  Sets the recording length (number of divi-
(= p.95) column) sions) for each acquisition operation. =08 =08
(Button) S_elects viewing the waveform of the en- Whole Wave Whole Wave
tire recording length on one screen.
Mag . 16 steps from x 4 to 1/20,000 (Compres-
4 (Magnlflca- Selects magnification on the horizontal 21 steps sion Only)
tion) (Setting  axis (time axis). from x 10 to 1/500,000 | (with timebase settings between 10 and
(= p. 204) column) Overall fluctuations can be quickly seen  (Magnification/Com- 50 ms/div, the measured waveform is
by compressing pression) displayed as compressed regardless of
the magnification setting)
Magnifies a section of a waveform.
(Button) On or Off
Zoom Turn [On] when you want to zoom.
5 .
(= p- 206) g?:::r% Set the magnification ratio. x 10 to 1/200,000
(Button) Stops or resumes real-time printing. Pause Print/ Restart Print

6 (Setting
(= p.302) column)

When resuming printing, set how many
divisions to retrace for printing.

-15 to 0 div
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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. 128)

41 Open the Settings screen
2 Menu selection

—— MENU ——

Cj2

DISP SHEET/PAGE

SUB MENU
SET

ESC SELECT

e O A A

-

J—
win | oD ¢

 Corment | 1 | B Scirg |57 Ve [-L.ovc.l

n T g
s IMecute)— rscgiiztn) [ dwodachen | ofwe Gancel |-
o AR
- _ e ra——
p— = <
Apphication- = WE-
ME el Eicalimal 7
o
~160m
b TN

About screen contents: 3 Page selection =
"2.5.2 Channel Settings Screen" (= p. 30)

[0 |28 comment I@ al ch [§§ Scaling [%4 Wariahle

[ |
[ memeterm npt coe Fom o ko,

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. 73)

Input Module (Analog Channel) Settings

(= p. 110)

[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. 112)

*1. Setting choices depend on the type of input module.
These settings are also available on the [All Ch]
page. (= p. 124)

*2. This setting is also available on the [Comment] page.
(= p. 123)

Logic Channel Settings
[Logic] Page
» Waveform color settings (= p. 177)

[Comment] Page
e Channel comment settings (= p. 123)

>

Scaling Settings (= p. 117)

[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. 125)

Input Waveform Settings

[One Ch] Page

« Enable/disable waveform display, set display
color (= p. 165)

 Zero position setting (= p. 166)

« Vertical magnification and arbitrary display
range (Variable function) settings*(= p. 208)

* These settings are also available on the [Variable]
page.(= p. 126)

Other Settings

* Monitoring the input level (= p. 116)
» Making copy settings (= p. 127)

» Adding titles*(= p. 112)

* Titles can be included on printouts.

sbumas |auueyd 1ndu| g Jardeyd
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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. 124)
of the Channel Settings screen.

Channel Settings (Example: 8936 Analog Unit) [MEM X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (= p. 30), To set from the Waveform screen (= p. 128)

1
2

Operating Key

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

Proced ;
rocedure Module (Unit) No. Channel No.

[ mEm ”ﬂl 88 Comment | alch |
Select the module (Unit) and channel number to be set. 7“%?5@1—%]? ‘
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. 112)
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 [Cmﬁng e 1
Flto F8 Set the vertical axis (voltage axis range). | s |500He 3
5m, 10 m, 20 m, 50 m, 100 m, 200 m, 500 mV/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 setting can also be made with the RANGE/  type of measurement to be performed.
POSN knobs.(= p. 111)

1, 2,5, 10, 20 V/div

Select the input signal coupling method (as occasion

demands).

CURSOR
F1to F8

See "3.10.2 Setting Input Coupling" in

Move the cursor to the [Coupling] item. the Input Module Guide

Select either choice.

DC DC Coupling
Select this to acquire both DC and AC compo-
nents of an input signal.

AC Select this to eliminate any DC component
from an input signal. Use this to measure only
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

Set low-pass filtering (as occasion demands)

CURSOR
Flto F8

Move the cursor to the [LPF] item.

Set the low-pass filter in the input module.

(For Model 8936) Off, 5Hz, 500Hz, 5kHz, 100kHz

Select the probe attenuation.

CURSOR Move the cursor to the [Probe] item.
F1lto F8 Select according to the connection cables being
used.
1:1 Select when measuring using Model 9197,
9198 or 9217 Connection Cords.
10:1 Select when measuring using the Model
9665 10:1 Probe.
100:1 Select when measuring using the Model
9666 100:1 Probe.
1000:1 Select when measuring using the Model

9322 Differential Probe.

Perform zero adjustment (after warm-up).

CURSOR

F1 Select [Execute].
When executed, all channels are zero adjusted
(except in the Model 8958 16-Ch Scanner Unit).

Move the cursor to the [Zero-Adjust] button.

Perform Offset Cancel (as occasion demands).

CURSOR Move the cursor to the [Offset Cancel] button.
F1 Select [Execute].
When executed, only the selected channel is cor-
rected.

-| Zero-Adjust | Offeat

[Modulel— znalog(12-hit)

Mode IVD\tage -

Prabe 101
Ranga (/div) IleV -
(1LSE = 125uv)
Coupling IDC 2]
6 [ LPF [5oorz -

ment]

ilel—analog( 12-hit) [-I Zero-Adjust U[Offset Cancel ]:
ot P
[voltage 7 [ Probe ﬁ]
2 i) lwm\,—.
About low-pass filtering

See "3.10.3 Low-Pass Filter (LPF) Set-
tings" in the Input Module Guide

About probe attenuation

Matching the probe attenuation setting to
that of the input channel's probe enables
automatic conversion of voltage axis
range measurements for direct reading of
numerical values.

See "3.10.15 Probe Attenuation Selec-

tion" in the Input Module Guide

About zero adjustment

Adjusts the zero position of an input mod-

ule. Warm-up time depends on the type of

input module.

See "3.10.17 Executing Zero Adjust-
ment" in the Input Module Guide

About offset canceling

Executing Offset Cancel when using a

sensor corrects for external signal bias.

See "3.10.18 Executing Offset Cancel-
lation" in the Input Module Guide

©

Set scaling.

To display converted units when using a clamp or sensor

See "5.4 Converting Input Values (Scaling Function)" (= p. 117)

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. 164)
"8.9 Magnifying and Compressing Waveforms" (= p. 204)

To set the measurement range or zero position by the RANGE/POSN knobs

T R PANGEPOSN range: turn the inner
RANGE =0O)=POSN
RANGE knob.
v PUSH:CH ON/OFF

To set the measurement

To set the zero position:
turn the outer POSN knob.

Select a lower
sensitivity range

Select a higher
sensitivity range

‘O

Lower position  Higher position

sbumas |auueyd 1ndu| g Jardeyd
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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 "11.6.5 Printing Comments and Setting Data" (= p. 321)

Title Comment (for printing) [MEM X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (= p. 31)

Operating Key Procedure
1 SHEET/PAGE  selectthe [Comment] page. One ch
ITitle G t]
: . |
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. 65)
"Comment Entry Example" (= p. 114)
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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 "12.1.2 Displaying or Hiding Comments" (= p. 335)

To print comments with measurement data:
Set on the Print Settings screen.
See "11.6.5 Printing Comments and Setting Data" (= p. 321)

Channel Comments [ MEM ) REC | [ FFT JREALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (= p. 31)

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 g
obe i
3 F1to FS8 Enter comment text.

See "Entering Text and Comments" (= p. 65)
"Comment Entry Example" (= p. 114)

sbumas |auueyd 1ndu| g Jardeyd

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. | h
[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. 65) Comment entry column for analog
l "Comment Entry Example" (= p. 114) channels

1

Displaying comments on the Waveform screen
Set the [Display Comments] setting [On] on the Env Settings screen.
(= p. 335)

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. 115)
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Comment Entry Example

2

3

The virtual keyboard is used to enter comments with the operating keys or a
mouse.

See "Using [Edit] for Entry" (= p. 66)

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.

Comments Field

e T 3
L

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 |
| | | Text

[o]afz]s]«Hs]e]s]o]= ]|
b ]

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. 67)).

->

— —

r— ——

L=l lloa]

Do [

» 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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Copying Comments [ mem ) REC ReALTIVE]

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. 31)

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
—————

| Gopy Source |Gopy Destinati
Unit and channel number forier ™ Efcnn Dﬁ Selact Al
=} 1- 2
of copy source P— Sy
Al Settings g 21l
3-2
Unit-channel humber(s) g s
of copy destination(s) J @)
>
Q
©
5]
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- @
. —
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. - 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

. e e
Measurement range judgment—_ i

Screen display range judgment | S

Units 4 \

™~ Measurement Units of Input Waveform

Using the Scaling function (= p. 117), mea-
surement units can be converted as desired
for display.

IN: in-range
OUT: out-of-range

Acceptable Measurement Range —| [ )
ar L Screen Display Range
AL The display range is affected by Waveform
/ i | Magnification, Zero Position, Scaling and
A - Variable settings.
Current Input Signal Level ] Bt (= p. 164) g

Current Input Value .
\

INPUT
SCALE

Converted Input Value —

(Appears only when the Scaling
function is enabled)
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5.4 Converting Input Values (Scaling Function)

I 5.4 Converting Input Values (Scaling Function)

About the Scaling  Use the scaling function to convert the measured voltage units output from a
Function 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 After Scaling
0.2

When scaling is enabled, the space between the brackets [ ] is widened.
Scaling Setting Example
See When using a clamp sensor (= p. 120) (Example: Converting[V] —[A])
When using the Strain Unit (= p. 121) (Example: Converting [pe] > [G])
Scaling Methods Two scaling methods are available:
< Conversion ratio setting method

« Two-point setting method
(Example: Converting [V]— [A])

~ Conversion Ratio Setting

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 IA]
acquired as voltage are converted to the speci-

fied units. /

Convert from slope (conversion
ratio) and offset value

sbumas |auueyd 1ndu| g Jardeyd

Example:
Conversion ratio: A value per volt, B$
Offset value: B, Unit name: A [V]=

~ Two-Point Setting

Set the voltage values of two points of the input  Conversion ratio and offset val-
signal, the converted unit value of these two ue are calculated from the two
points and the name of the converted measure-  points and converted

ment units, so measurement values acquired as [A] A
voltage are converted to the specified units.

Example: AH
Voltage value at 2 points Voltage of units to convert AL
Vy: Higher potential point Ay:Value for higher

potential point >
: ial poi : VL o VH vl
V| : Lower potential point A :Value for lower ?

potential point Actual measurement
Unit name: A values

Converted unit values
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Setting Scaling

[ MEM )| REC [ FFT_JREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen
See Screen Layout (= p. 30)

Operating Key

1 SHEET/PAGE

Procedure

Select the [One Ch] page.

(Setting can also be done on the [Scaling] page.)

(= p. 125)

2 Enable the Scaling function.

CURSOR
F2

Move the cursor to the [Scaling] item.

Select [On] (Default setting: Off).

3 Set the display format for numerical values.

CURSOR
F1to F8

Move the cursor to the [Format] item.

Select either choice.

Decimal Displays decimal values.

Exponential Displays exponents in multiples of 3.

4 Specify the physical units.

CURSOR
F1to F8

Move the cursor to the [Units] item.

Enter the physical unit name.

(Up to 7 characters)
See "Entering Text and Comments" (= p. 65)

5 Select the scaling conversion method.

CURSOR

F1to F8

Move the cursor [Ratio] or [2-Point] (item current-
ly selected).

Select either choice.

Ratio Specify by conversion ratio.

2-Point Specify by two points.

6 Enter the numerical values for conversion.

When you have selected [Ratio] (set conversion ratio

and offset)

CURSOR

F1to F8

Move the cursor to each of the [Ratio] and [Off-
set] items.

Enter numerical values in each field.

-9.9999E+9 to 9.9999E+9

See "Entering Numbers" (= p. 64)
When you have selected [2-Point] (set input values for

two points and the values after conversion)

CURSOR

F1to F8

Move the cursor to the [Input 1], [Scale 1], [Input
2] and [Scale 2] items.

Enter numerical values in each field.

[Sca“"g]ﬂOn 2 Camp.. | check.
Format — [Segmal 3 E] Units m z
B Gratc () 2-Paint Py—
Ratio 6 1 Offset o
Input 1 [5m —+ Sale 1 B
Input 2 [5m — Scale 2 5
Example:
Decimal format............. 1.2345 mV

Exponential format ....... 1.2345E-03 V

When saving text or numerical calculation
results

In certain cases, entered characters may
be changed when data is saved.

(= p. 282)

"Scaling Methods" (= p. 117)

When setting by two points
The point values can be set to the current
input values displayed on the monitor.

You can check that the conversion setting
values are correct. (= p. 119)

When using a clamp, scaling can be
performed automatically. (= p. 120)

[S':a“"g]_IDn <[ camp. [ check..
Format  [pacimal - Units I\"
| Ratio | (O 2-Paint Reset
[ Ratio 1 Offset IU ]
- I r=m
Input 2 [5m —5cde 2 I—Sm

[Ratio] Setting

-9.9999E+29 to 9.9999E+29

See "Entering Numbers" (= p. 64)

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. 119).

[S':a“"g]_IDn <[ camp. [ check..
Farmat IDEEin—m—v Urits P
(JRatio | 2-Paint I [ Reset
Ratio | offiet |
Input 1 ISm— — Scale 1 ISm—

Input 2 [5m —5cde 2 I—Sm

[2-Point] Setting

If you want to enter the current input value
asitisto Inputs 1 and 2, select F7 [Monitor
Value].
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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 &
Omn  @aror > | - o
Ratio ISD Offset 0 (Check]
Input 1 |2ggm — 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 g Scali .
Pl [ osdel [ caling settings are reset.
Tnput 2 lg— — Scale 2 lg—

Using the Scaling and Variable functions (= p. 208) in combination

sbumas |auueyd 1ndu| g Jardeyd

The full span of output from a sensor can be displayed. (= p. 210)

At factory shipping, automatic correction of the variable function (= p. 341) 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.

NOTE

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 9018-10 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
[Sc"“"‘]_IOn : Check...
Format lDecimaI_v Units IA— Clamp Type
() Ratin 2-Point
Ratia o offeet o
Input 1 lﬁ —Sede 1 llﬂi
Input 2 ID— — Scale 2 ID—

The Clamp Scaling dialog appears.
(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 9018-10 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  [Decmal | Unifs || Scaling On
Oratio @ 2-Paint Format Decimal
Ratio |507 Offsat |07 Units A
put 1 [anom —sskel [0 (Scaling Method)  2-Point
etz o wsak2 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
| /T w1l /~ "\ Physical values 1 and 2: [A] value (value
" of displayed measurement units)
01 T / 50 T / With scaling, signals from the sensor are
T 1 acquired as current values.
0 > 0 A/B cursors and gauges are displayed
1 | and printed with current (Ampere) val-
ues.
0.1 + 5.0 +
See "Applying Gauges" (= p. 191)
1 T "List and Gauge Settings" (= p.

02 -10 -
i 314
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:

Bealine} o™ o creck. Setting Items Setting Choice

Farmat IDecimaI -

Seaing on
Capactty [ 3 ormat Decimal
OutpLt llki L Units G
1pe =05V Capacity 20 [G]
Output 1000 [uV/IV]
(displays as 1K)
1600 —— 16— —————— By using the Scaling function, signals
. from the sensor are acquired as physical
[ 511222 | \[G ]‘z R4 \ values. | e
‘ A/B cursors and gauges are displayed
T } 1 and printed as physical (G) values.
0 >0 See "Applying Gauges" (= p. 191)
B I IR B 1| "List and Gauge Settings" (= p.
800 [ S . 314)
1600 — L—— 1 -16——
Before Scaling After Scaling

sbumas |auueyd 1ndu| g Jardeyd
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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.
125) 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 | @rato Ozpont |

of the channel to be set, and select || ceue || fTh Yot | Form | Ratio | offet

F1 [All Settings]. [orannc! 1 R SR o

The [Scaling] dialog appears. I I 21 Joft
3 Set as follows: [Ch] Column

Setting Items Setting Choice [Scaling] Dialog

-
Scaling On
X [Scaling] I_ -| Clamp... H Check...

Format Decimal ™

Units G @ratic (O 2ot

(Scaling Method) Ratio Ratio  [raszm  Offeet | T—

Ratio 0.001442 [G] netl o g et o

(Conversion (displays as Input 2 fS5om vEER2  [FEm

ratio 1.442 m

) )

4 Press the ENTER key or move the

cursor to the [Close] button and | QO zPont |

press the F1 key. ch | set |Form |Ratio Offset Units

. 1-1 On  Dec  1l.442m 0 G
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. A44)
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5.5 Verifying and Setting All Channels from a List

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. 127)
Set analog channels (= p. 110). Set logic channels (= p. 177).

Switch with the |
SHEET/PAGE keys. > || [BIXEY |28 comment |# 2l ch | B scaing |77 varisble | Logic |

Comment Settings List (= p. 123) Analog Channel Variable (arbitrary magnifica-
tion of vertical axis) Settings List (= p. 126)

Analog Channel Settings List (= p. 124) Analog Channel Scaling Settings List (= p. 125)

Comment Settings List: [Comment] Page [MEM X REC | REALTIME]
To open the screen: Press the SET key— Select with the SUB MENU keys —Select the [Comment]
page with the SHEET/PAGE keys

Title comments can be entered.  Analog Channel Comment List Logic Channel Comment List
(= p. 112) (= p.- 113) (= p. 113)

ong ch | 2F [ Jch I?@ Scaling ]%1 ‘ariable

Logic ]

"[Title Gomment]

sbumas |auueyd 1ndu| g Jardeyd

[Analoe] [Logic]

. o ch | Carnment | ch | Camment
This mark indicates o 1- 1 o
settings are valid. A 1-2 A2
5] 221 ml 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. 65), "Comment Entry Example" (= p. 114)
(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 | (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. 124) once (= p. 125).

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. 165)

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. 110)

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 "3.10.17 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

e 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 "3.10.19 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

|_sten setting — 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. 166)
Scaling Settings List: [Scaling] Page [MEM X REC | 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. 117)

e To copy settings from one channel to another:
Select F2 [Copy].
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Variable Settings List: [Variable] Page

[ MEM )| REC [ FFT_JREALTINE

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
are valid.

|5m

S0 | |—50m

one ch |28 comment l@ all ch | B scaling |~ FEEAE
Ch |Variable IRange,‘div IF‘DSitiDn |L|:|wer |Upper |(Units) I
=i 1-1f On am 30 -S0m S0m W
1-2| on Sm s0 -50m S0om W
Z1- -1 on Sm s0 -50m Som W
| 2 0On S0m W

|
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. 208)

« 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 ] (REALTINE

Settings can be made on the [Comment], [All Ch], [Scaling] and [Variable] pages of the Channel Setting screen.

Operating Key Procedure
. |_. LIS
Open the dialoag. Kind |COI |M0de |Range
1 P 9 |. 11 l\nalog (12-bit) [ voltage  2vdv
. o 1T = Analog (12-bit) woltage  Smvfdiv
CURSOR Move the cursor to the source unit (module) and -1 VoltfTemp (12-bit) % voltage  SODU/div
channel. - 2 wolt/Temn (12-hit) P woltage 500U div
F2 Select [Copy].
The [Copy Settings] dialog appears.
Copy, Settings
. opy Source 2
Unit and channel of —-E! [oritt Efch gl = p—
copy souree Gopy Gontonts
B
v Range
Copy Contents . o
(depends on the setting page) v Fitter
| 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. 110)
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. 111)

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. Zero Adjust
I | SIS I I = | or Auto-balance
|;' B B v “[x1 Fswgae  foc < m—‘ (8939 or 8960)

[or = | [votage  ~[50 % Bl=E[or -

|— Low-Pass Filter

Waveform Display—|
Display Color

Zero Position

Vernier Function

Measurement Mode Fine adjustment for input values. This setting is only
available in this dialog.
"8.10 Fine Adjustment of Input Values (Vernier Func-
tion)" (= p. 211)

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 [Sheetl) o= |
The displayed —m Logic X-¥ Comp Clase |
settings can be | ch Col | Range IMag IPDsitiun ICpI |Filter |
. 1-1 B sy %1  50% Do Off
switched 2 B smv x1 S50%  DC Off
21 B smv x1  50% DC o Off
22 B smv %1  S0% oC o Off I

Unit (Module) and — L Low-Pass Filter
Channel No. |nput Coup"ng

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- 161). Setting choices are function-dependent.

41 Open the Settings screen
2 Menu selection

—— MENU ——

DISP C 3 SHEET/PAGE
SUB MENU

.
agdd =

ESC SELECT

B YWaNTA

Trigger Mode
Source(AND/OR)

(Folow 12505)

o7 3 ’—[Extemal [or

(8] Analog1-+ |y IERTEeRel e et

o, Tyoe  |Mch | Level | Siope | Fiter | Parameters
i1

-3
S

3 Page selection =

About screen contents:
"2.5.3 Trigger Settings Screen” (= p. 33)

— Trigger Source

Trigger Settings

< Trigger mode setting (= p. 132)

« Combining logic (AND/OR) for multiple trigger
sources (= p. 133)

« Pre-trigger settings (Memory function and FFT
function only)
(= p. 134)

« Trigger timing settings (= p. 138)

« Trigger source settings

Timer Trigger Settings (= p. 156)

¢ Setting recording start and stop times
¢ Setting a recording interval

Analog Trigger Settings*}(= p. 140)

[Analog] page

* Level trigger(= p. 144)

* Window trigger (In-Window trigger, Out-of-Window
trigger) (= p. 146)

» Period trigger (In-Period, Out-of-Period)(= p. 147)

- Glitch trigger3(= p. 149)

- Slope trigger3(= p. 150)

« Voltage sag trigger*z(:> p. 152)

« Trigger filter+3

« Event count**

*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

External Trigger Settings (= p. 160)

« External control terminal connections and
settings (= p. 387)

Manual Trigger Settings (= p. 159)

Logic Trigger Settings (= p. 153)

[Logic] page

« Setting combining logic for logic triggers
« Trigger filter settings

 Trigger pattern settings

Trigger Output (= p. 392)

Trigger Search (= p. 216)

@]
>
Q
o
—
D
=
»
_|
=.
«Q
«Q
0]
=
n
D
=
>
«
(2}
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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. 76)

Signals that can be used for triggering (trigger sources) are as follows.

Trigger Source

Description

Analog Trigger (= p. 140)

Applies a trigger according to a signal input on an an-
alog channel.

(Level, In-Window, Out-of-Window, Period, Glitch,
Slope or Voltage Sag trigger)

Trigger filtering (= p. 143) and event counts (= p.
143) can be set.

Logic Trigger (= p. 153)

Applies a trigger according to signals input on logic
channels (Ch A to Ch D).

External Trigger (= p. 160)

Applies a trigger according to an input signal at the
EXT TRIG terminal (External Trigger Input)

Timer Trigger (= p. 156)

Applies triggers at specific intervals between start
and stop times

Manual Trigger (= p. 159)

Applies a trigger by pressing an operating key
(FUNCTION MODE — F6 key).

» A trigger can be applied by combining (AND/OR) criteria from multiple trigger
sources (except manual triggering) (= p. 133).

» When Restart Permission is set to [Yes] (on the Environment Settings screen
(= p. 341)), 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. 216)
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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.132) Setwhetherto continue to accept triggers after measuring.
(function-dependent)
l [Single], [Repeat] or [Auto]
(mEMm] (= p. 134) Setthe amount to record before and after a trigger point.
Pre-Trigger Settings * [% Setting] or [DIV Setting]
* Trigger priority
(= p.138) 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. 140)
(Level, In-Window, Out-of-Window, Period, Glitch, Slope or
Voltage Sag trigger)

Logic trigger (= p. 153)

« Timer trigger (= p. 156) 9

* Manual trigger (= p. 159) %

« External trigger (= p. 160) 5

o

v . S . =

Setting AND/OR Between (= p. 133) Select AND/OR logical combination of analog, logic, exter- é
Trigger Sources nal and timer triggers to be applied. «Q
[AND] or [OR] @

wn

ot

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. 337).)

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 ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen

See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)
Operating Key Procedure

1 CURSOR Move the cursor to the [Trigger Mode] item.

Select the trigger mode.

[ Trigger Mode

O

2 F1to F8

Single Only one trigger is recognized. After
pressing the START key, once a trigger is
applied, a waveform is recorded for the
specified recording length, and measure-

ment then stops.

Source(ANDOR)

[Pre-

%a Setting

Trigger Priority

or Bl

Triggerl——(@) % —()DIv
[0 g

Off 5

Repeat Triggers are accepted continuously.
When no trigger is applied, the instrument
enters the Trigger Wait state. Press the

STOP key to stop measuring. (See below)

(mEM ]

Triggers are accepted continuously.

If no trigger is applied within about one
second, a waveform of the specified re-
cording length is automatically recorded.
Press the STOP key to stop measuring.

(Previous 0s) (Follow 125us)

(Memory Function case)

Auto

Description

Selection choices depend on the operating function.

Operating Function

Trigger Mode

| REC ]

[MEM | [ FFT ]

(0]

Single © (default setting)

Repeat @) (0]

O
Auto (default setting) .

To Stop Measuring

Press the STOP key.
Press once: recording stops at the end of the specified recording length.
Press twice: recording stops immediately.

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 ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33)

Operating Key Procedure
1 CURSOR Move the cursor to the [Source (AND/OR)] item. Trigger Mode PE—
o . . . . [SDurce(AND,‘OR) IOR -
2 F1to F8 Select the combining logic for trigger criteria.
OR Triggering occurs when any one of the [Pre-Trigeerl—— @)% — (0w
specified trigger source criteria is met. o, Setting % g
(default setting) Trigger Priority off 3
AND Triggering occurs only when all of the {Previous 0s) {Fallow 125us)

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 J1abb11] 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.




134

6.5 Pre-Trigger Settings

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 ] FFT

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

Operating Key Procedure
- 0 . _ . . I
1 Select the setting method (% or div) for pre-triggering. S 1
CURSOR Move the cursor to the [Pre-Trigger] item. Source(ANDfOR) —fop -
Flto F8 Select either choice.
—[Pre—Trigger]—1—(:]% —{ o —
% Set as a percentage. (default setting)
o %oeting 2 o 4
DIV Setasa rlumber of dIVISIOI’lS-. o — =
When using external sampling, set as a
(Previous 0s) (Follow 125us)
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\AAMMV\

the trigger point -95%
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<

-95% 95% of the recording length is

recorded after the trigger point W(\w,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. 137)

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. 76)
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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 | FFT

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33)

Operating Key Procedure
. L [Pre-Trigeerl——(@) % —()
1 CURSOR Move the cursor to the [Trigger Priority] item. e neeer " onv
%a Setting ID a5, E
2 Flto F8 Select the priority of trigger events. (| TriagerPromy off -
- - - |(Prewious Us) (Follow 1250s)
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%

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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6.6 Setting Trigger

Timing

I 6.6 Setting Trigger Timing

Operating Key

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. 33)

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 Start recording when a trigger event occurs,
and stop after the specified recording
length.(default setting)
Stop Start recording when the START key is
pressed, and stop when a trigger event oc-
curs.
Start & Record the interval from one trigger event un-
Stop il the next trigger event.
(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

"

o 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 J1abb11] 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

Trigger Example

Description

Level Trigger

Trigger Level V N E I

A trigger is applied when an in-
put signal crosses the speci-

[Level] Input/ \ fied trigger level (threshold
(= p. 144) Waveform voltage)-
Trigger Slope: [ T] [ l ] [ T ]
In-Window Trigger Upper A trlgg_er is applied when the
_ Threshold input signal enters a range de-
[Win-In] .
Lower fined by upper and lower
(= p. 146) Threshold thresholds.
Out-of-Window Trigger Upper—\ e A trigger Is ap!ohed when the
Win.o Threshold input signal exits a range de-
[Win-Out] fined by upper and lower
(= p. 146) Lower
Threshold thresholds.
Reference A trigger is applied when the
Period Trigger Voltage Level /\ /\ period of the input signal be-
(=t ] Period Upper L comes longer (Out-of-Period)
. Upper leitl Threshol or shorter (In-Period) than the
[Peri-Out] - Within Period Limits |<—————> period defined by the limits at
(= p. 147) Period Lower Limit Out of Limits the specified reference volt-

age.

Glitch Trigger
[Glitch]
(= p. 149)

Glitch Width
|| I
Trigger Level
Input | <> o] <]
Waveform — L
Trigger Slope:[ T 1 <

A trigger is applied when the
input signal pulse width be-
comes shorter than the speci-
fied Glitch Width.

[(mEm] [FeT ]

Slope Trigger
[Slope]
(= p. 150)

¢L

Q@Q[T]

evel (+)

/L_»
Width

A trigger is applied when the
input signal level matches the
specified trigger level in the
specified slope direction (rising
or falling).

(mEm] [FeT ]

Voltage Sag Trigger

[Drop]
(= p. 152)

1/2 Period

N\

<>

Trigger Level $

1

\

A trigger is applied when the
amplitude of the input signal
(at commercial mains frequen-
cy) sags below the specified
trigger level.

[(mEm] [FeT ]

In addition to the above, the following criteria can be set:

» Trigger width setting (Trigger Filter) (= p. 143)
» Setting the event count per trigger (Events) (= p. 143)
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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. 161).)
[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: Up to 16, Model 8861: Up to 32|« Out-of-Window Trigger
(when used with the Model 8946) » Voltage Sag Trigger

Multiple triggers can apply to one channel.
Expanded | Model 8860: Up to 8, Model 8861: Up to 8 for | All analog triggers
Unit 1 to 4, and up to 8 for Unit5to 8

NOTE « Triggers can be enabled for channels that are not currently selected for use
D (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.

Ilapalng1- 4 | [ T Analog:0 Logic:0
Mormal (O Expanded

e g g g oo g Levell Slopel Filter | Parameters Parameters
1 Off 1-1

2 Off 1-2

Analog trigger setting methods
Analog trigger can be set by two methods:
* Setindividual items

* Set by dialog (= p. 142)
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.
Trigger Mark ‘ g lAnan[_ 3-8 Analog:2 Logic:0
. lormal @ |Expand |d
This mark appears ~Q Glexw _
. | Ma. | Type | ch | Levell Slope | Filter |F‘arameters |F‘arameters =
when the trigger [ (el -1 200mv 1 off Event: 1
setting is enabled. (0s) Timing: Start
[Tz Level 1-2 G00my T off Event: 1

(0s) Tirning: Start

] latad

Settings can be copied between trigger numbers. (The setting procedure is
the same as "5.6 Copying Settings Between Channels" (= p. 127).)
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Setting by Dialog ([Analog Trigger] dialog)

Move the cursor to a trigger to set in the [No.]
F1 column, and select F1 [All Settings] to open
the dialog.

5
J |—Level— —Slope Filter-
4 oo B foffi H
J Event Tirning (0s)
7T;1 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.
2 Type Select the trigger type (= p. 140).
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. 143).

7 Parameters
(Event, Timing)

Make other settings.

Specify the event count (only with the [Expanded] setting) for
triggering (= p. 143).

When [Start & Stop] is selected for trigger timing (= p. 138) 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. 145)

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. 145) (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 TN
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

i
i UL

1 4 Event Count

sbumas J1abb11] 9 1e1deyd
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6.7.2 Triggering When Crossing a Voltage Threshold
(Level Trigger)

See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

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) g @I

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen

(O 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.ees 1-1 (Unit 1 — Channel 1)
Level ....... 200 mVv

Slope......... T (rising)

No.2
Type......... Level (Level Trigger)
Ch.coeeee 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
6 Set the trigger filter (as occasion demands) (= p. 143). | |
| Filter | Parameters | Parameters =
CURSOR Move the cursor to the [Filter] item. Off SHEmiE i
(0s) Tirning: Start
F1to F8 Set the filter width. (CD’ff) EYB_”E 1St .
5 Iming: =tar
=
Off Trigger filtering is disabled.

(default setting)

0.1to 10 Trigger filtering is enabled.
The filter width is set as a number of di-

visions.

Off Trigger filtering is disabled.
(default setting)

On Trigger filtering is enabled. Filter width is
10 ms. (or 5 ms when the sampling rate
is 100 ns/S)

When set to [1], a trigger is applied the first

7 Set the event count (as occasion demands)(= p. 143). time trigger criteria are met

(only with the [Expanded] setting)

Recording ceases when a trigger event
Start Set the trigger to start recording. occurs.

CURSOR Move the cursor to the [Event] item.
F1lto F8or Setting the event count (Default setting: 1). g
SCROLL Setting range: 1 to 4,000 %
Filter | Parameters Parameters = 8
8 When using the Memory function, or when using the off et o
Recorder function with [Timing] set to [Start & Stop] g Sl ~
Set the trigger to Start or Stop. Selecting [Stop] triggering causes Pre- cg
CURSOR Move the cursor to the [Timing] item. HEREr SRS 1 BE e, (£ 2. £216) =
) . When the trigger mode is [Single]: %
Flto F8 Select either choice. o
<.
Q
(72}

When the trigger mode is [Cont] or [Auto]:
The instrument enters the Awaiting Trig-
ger state.

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
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6.7.3 Triggering with Upper and Lower Thresholds

Window Trigger

(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.

([Normal]/[Expanded] Setting) g 3B

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen

See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

o O

|| (O Mormal Expanded

Trigger No.

il\lo. | Type | ch |

Levell Slope | Filter |F‘arameters

| Parameters

1 Win-Out 1-2 off Upper: 1% Event: 1
(0s)  Lower: -1% Tirning: Start
2 c|f ’ ’
Operating Key Procedure

CURSOR 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.

CURSOR
F1to F8

Move the cursor to the [Type] item.
Select [Win-In] or [Win-Out]

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.

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

Set the trigger filter (as occasion demands) (= p. 143).
Set the event count (as occasion demands) (= p. 143).
(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. 145).

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.ooeeee 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) g @

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

(O Mormal Expanded

Trigger No. o, | e | o | 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 the range 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 7
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
0 Measure the threshold period at the rising (T) Range Threshold
trigger slope. Out of Period Range

& Measure the threshold period at the falling ()
trigger slope.

About the Trigger Point

The trigger point occurs one sample after
6 Set the period range (upper and lower threshold values). ihe criterion is met. Timebase 2 sampling
data is also one sample later than that of
Timebase 1.
Flto F8 or Set the upper and lower threshold values. About period range settings (= p. 148)

SCROLL

CURSOR Move the cursor to the [Upper] or [Lower] item.
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Operating Key

© N

Procedure

Set the trigger filter (as occasion demands) (= p. 143).

Set the event count (as occasion demands) (= p. 143).

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. 145).

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 [O].

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) g FFT

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

| (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 |
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

. Chuceee. 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. sy |_| IV —I

F1lto 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. "
) Glitch width is determined from rising (T) |2L| |<2L| T |_|e |—|TJ

trigger slope. |_| |_| I_

4 Glitch width is determined from falling (3)
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 @ RN © (17 TEN 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. 143). Setfing Range:

When using the Memory function, or when using the Recorder func-  Minimum width setting: At least twice the

tion with [Timing] set to [Start & Stop] :ﬂ:‘(ﬁ:ﬁ?ﬂpmgi R e

Set the trigger to Start or Stop (= p. 145). 4,000 times the sampling period

sbumas J1abb11] 9 1e1deyd
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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) g FFT

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

H (O marmal Expanded

; 1o, | Type | ch | Levell Slope | Filter |F‘arameters |F‘arameters
Trigger No. 1 ITh Slope 1-2 T width: 100us Event: 1
Level: 1V Tirning; Start
2 iff |
2 3 4 5 6 7
Operating Key Procedure
N . 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.
Flto F8 Select [Slopel. 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
Flto 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. 151)
) Apply a trigger when the amount of change / Slope T
exceeds the specified slope. !
. + |Level 1V
4 Apply a trigger when the amount of change v L
drops below the specified slope. /l(_)
. . . . . 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
6 Setthe 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. 143).

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. 145).
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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 J1abb11] 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 FFT

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33), To set from the Waveform screen (= p. 161)

(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 ofthe | quency input signal, nominally
channel to which the trigger applies. about 240 Vrms (340 Vpeak),

i 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
Ch.ooeee 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

F1lto 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. 143).
(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. 145).

NOTE If trigger criteria are already met when you press the START key, no triggering
N 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)

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.

17 2 3 4 5 6

Trigger Mark
This mark appears when\
the trigger setting is en-
abled.

— WL Move the cursor to the trigger to set in the [Lch]
_F i 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-
BRI - |off S FREY) R P YR P G tings, select the [Close]
button to accept them.
Setting Items Setting Choice
1 L ch A,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. 143)
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. 138)
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6.8 Triggering by Logic Signals (Logic Trigger)

Logic Trigger | MEM J{ REC |

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33)

Analog:0 Logic: 1

i

By selecting F1 [All Settings]
in the [Lch] column, settings
can be made from a dialog.
(= p. 153)

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-
2 Sgt thg AND/OR (trigger combinatorial logic) for logic EI:?].annel 1 (L Ch A1): HIGH level
triggering. Channel 2 (L Ch A2): LOW level
CURSOR Move the cursor to the [Trigger] item.
F1to F8 Select either choice. Lgh A
— — . Trigger...... OR
OFF  Logic 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.
y g ggerp LchAl 1

AND  Triggering occurs only when input signal logic
matches all settings in the trigger pattern. LchA2 0

s :
T
3 Set the trigger filter (as occasion demands) (= p. 143). Leh A3 X .

. . LchA4 X
CURSOR Move the cursor to the [Filter] item.
Flto F8 Set the filter width. Although L Ch A2 criteria are met, L Ch
@] Al criteria are met first, so the trigger oc-
Off Trigger filtering is disabled. curs when L Ch A1 criteria are met.

(default setting)

0.1to 10 Trigger filtering is enabled.
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:
off Trigger filtering is disabled. Channel 1 (L Ch Al): HIGH level
(default setting) Channel 2 (L Ch A2): LOW level
On Trigger filtering is enabled. Filter width is Leh A
10 ms (or 5 ms when the sampling rate )
is 100 ns/S) Trigger...... AND
[1,2,3,4]:[10xx]
4 Set the trigger pattern. Trigger Pattern x
CURSOR Move the cursor to the [1] to [4] item. LlchAl 1 _’—

Fl1to F8 Select either choice. LchA2 0

x Ignore signal(default setting) LchA3 X _l .
0 Trigger at LOW signal level.
LchA4 X ' | | |

1 Trigger at HIGH signal level.

=i

0|1 Trigger when the signal level changes after
starting measurement (trigger criteria met just
once after starting measurement)
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[Level] (Trigger source: when [AND])

Operating Key Procedure
) ) Start Measurement
Select the trigger detection method. V
LchAl1 1 ! | [
CURSOR Move the cursor to the [Detect] item. '
) ] LchA2 0 .
Flto F8 Select either choice. .
—— — LchA3 X T
Level Triggering occurs when the criteria are !
met. If the criteria are already met when LchA4 OJ1 _* F | | | |
measurement starts, the trigger is ap- .
plied.(default setting)(See Note)
Edge 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- J
ment starts, no trigger is applied until after | LchA1 1 . ]
the cr|te.r|a cease to be met and are then LchA2 0 —l_.
met again. !
LchA3 X

=41

When using the Memory function, or when using the | | chas op1
Recorder function with [Timing] set to [Start & Stop]

i

Set the triggers to start or stop recording.

CURSOR Move the cursor to the [Timing] item.
F1to F8 Select either choice. "About trigger timing” (=> p. 138)
Start Set the trigger to start recording.
(default setting) @)
Stop Set the trigger to stop recording. g
©
T
o
=
=
Q
@
. . . . . . W
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
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 H LT
LchA2 0 . 1
LchA3 X ——|_| L] |
LchA4 X __I_:,_‘_,_l :

! Interval
Timer Trigger

J

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)

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. 347).

Timer Trigger [MEM X REC |

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen

See Screen Layout (= p. 33)
Operating Key Procedure

Enable or disable the timer trigger.

1

CURSOR Move the cursor to the [Timer Trigger] item.
Flto F8 Enable or disable the timer trigger.

Off Timer triggering is disabled.

On Timer triggering is enabled.

Set Start and Stop times (when [On] is selected).

CURSOR Move to cursor to the [Month], [Day], [Hour] and
[Minute] items to set recording Start and Stop
times.

F1lto F8 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. 157).

Set the Interval.

(To apply a trigger through the specified interval, from
Start to Stop)

CURSOR Move to cursor to the [Day], [Hour], [Minute] and
[Second] items of [Interval].
Flto F8 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]—f— ["IOn ] ]
2 Month Day Hour Minute  Second
stat[f B [+ B4 B s B |now
ston|F 2 F 2 2 ke 2 ow
( merall B 2 B E
3

Records the specified recording length
START Key

= |
| [e——>le—>[—>]
Start Time Stop Time

N/

Interval

When the specified interval is shorter
than the specified recording length:
Records the specified recording length

START Key
). ¢ E ) ¢
I > >¢>> |
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 the recording length exceeds the
stop time

Recording time depends on the operating
function.

"About Stop Time and Recording Length"
(= p. 157)

When the interval is set to zero

If the [Repeat] trigger mode is selected,
measurement is repeated from Start to
Stop times.




Description

START Timer

START STOP
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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:

Memory function: Measurement data is acquired for the specified recording
length, then recording stops.

Recorder function: Measurement data continues to be acquired until the speci-
fied Stop time.

Relationship Between Last Recording Length and Stop Time

Stop Time
‘ Recording stops after
Recording Length

Recording

Length
g Recording stops after

Recording Length
Recording stops at Stop Time

Memory Function

Recorder Function

&>
Interval

sbumas J1abb11] 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 remen_t)

A VAN T A

Y

Stop Time
Timer Trigger It

° |
1<
Interval L —]

Start Time /
e =
'

= = = D 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 " [
/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 ]

To open the screen: Press the DISP key —Waveform screen

Operating Key Procedure

|

DISP Displays the Waveform screen.

2 FUNCTION MODE  To apply a trigger during the Trigger Wait state,
F6 select [Manual Trigger].
Triggering occurs when you press the key.

TEGTE ©

To stop recording:

"B

Press the STOP key. T =
The resulting action differs according to the operating function and
the trigger mode (= p. 132).
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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. 388), "14.2.1 External Trigger Input (EXT TRIG)" (= p. 390)

External Trigger [ MEM ){ REC ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Trigger Settings screen
See Screen Layout (= p. 33)

1

Operating Key

CURSOR
F1to F8

Procedure

(1
[External Trigger]—ﬁ_ ==
[ Timing 2 IStart v

Analog:0 Logic:(

Move the cursor to the [External Trigger] item.

Enable or disable external triggering.

Off Enable or disable external triggering.
(default setting)

On Enables external triggering. ope | Fiter | Parameters Paramneters

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
F1to F8

Move the cursor to the [Timing] item.

Select either choice.

Start Set the trigger to start recording.
(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. 390)
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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. 108)
tion and Trigger Settings |

Memorv Function Time ||1ms/divk + 10us/5 (10us/S5) | Mag || 1 ~ Tmsz/div Owerlay l Config |
y & || shot |[io0 ~100ms Zoam|[10 ~ 100us/div T[Repea <[F % I8
I —
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
[ & [ortt Eom 2 se[T GFitpr o Timinngiart 3 3
\Tl — (@)
>
8 11 %
1 4 5 7 10 @
[ — | _ J— >
Recorder Function G R R - - Lfov B Event [1 L ieer =
[ & [ontt EnT 2 se[T < Fitforr - E &
| a
8 11 g
&
Setting Items Description =
1 Function [(MEM] FT é
2 Trigger Mode (= p. 132) | Sets the trigger mode. SlngIeAEteopeat or Single or Repeat Slnglelaiteopeat or
-100 to 100% -100 to 100%
3 Pre-Trigger (= p. 134) | Sets pre-triggering. (In steps of 1%, (None) (In steps of 1%,
or divisions) or divisions)
4 Analog Trigger No. Selects the trigger number.
Analog Trigger Type .
5 (= p. 140) Selects the analog trigger type.
6 Unit and Channel No. Selectable only when [Expanded] is selected.
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. 143) | Sets the filter width (trigger filter) for triggering.
10 Events (= p. 143) Sets the event count for triggering. (only with the [Expanded] setting)
Set the timing for triggered recording.
11 Timing (= p. 138) For Recorder function, set this when trigger timing is set to [Start &
Stop].
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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.

R

1 Open the Settings screen e e

. ity v (Mot rioptiztn) M
2 Menu selection -

[wen |

[Sheet 1 ~Jon B
shesthame [

—— MENU ——

=]

SHEET/PAGE

DISP C 3 &= TS| osoy Tvee [raviom El
SUB MENU mi iceer pit-Screen— (T

SET . r.ﬂ‘im - R
 Esc SELECT H'!'Hm :

me (O

f\ -\ f\

3 Page selection e

Wical |I

About screen contents:
"2.5.2 Channel Settings Screen" (= p. 30)
"2.5.4 Sheet Settings Screen" (= p. 34)

~

Input Waveform Display Settings Screen Layout Settings on the
Waveform Screen

Analog waveforms (= p. 164)

« Display/hide waveforms (= p. 165) +) Assign waveforms to sheets (= p. 169)
« Waveform display colors (= p. 165) * Change sheet names (= p. 171)
« Waveform zero position (= p. 166) » Types of display data (waveform/ numerical

values/ X-Y composite (= p. 171)
 Split-screen number and display pattern
(=p.172)
 Data scrolling direction (= p. 173)

 Vertical axis display magnification (= p. 205)
 Vertical axis display range (= p. 208)

Logic waveforms (= p. 176)
« Display/hide setting (= p. 177)
 Setting waveform display colors (= p. 177)

sbBumas Ae|dsig wiojanep /2 Ja1deyd

—)p | Sheet Assignment

Refer to "Chapter 8 Waveform Screen Monitoring » Analog waveforms (= p. 174)...[Analog] page
and Analysis" (= p. 185) for gauge display and split- « Logic waveforms (= p. 176) ....... [Logic] page
screen display of numerical values and waveforms. « X-Y waveforms (= p. 177).. [X-Y Comp] page

» Calculation waveforms (Analysis 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. 165).

Mag

Set display magnification of the
vertical axis (measurement
range) (= p. 205).

Warigble

[Wave Disp]la “m -I

I>< 1 ] Position ISD % E ‘
o 3 [

About Logic Waveforms

See "7.3 Displaying
Logic Waveforms"
(= p. 176)

Set zero levels of waveforms
to position them on the vertical
axis (measurement range).
(= p. 166)

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. 208)
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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. 177)

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. 128), To set in the Channel List (= p. 124)

Operating Key Procedure 2 3
[Wave Dis ]I B
1 SHEET/PAGE Select the [One Ch] page. mA@ _
Mag |x 1 3 Paosition IW
Wariable off 3

2 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. 169)
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

sbBumas Ae|dsig wiojanep /2 Ja1deyd

X . . (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 i 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%

50% I /\//\\//\\// ov »

2504 JANVAN
0% VARVARN
Waveform Zero Position: 50% Zero Position: 25%
Display Range

ov

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 | (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. 128), To set in the Channel List (= p. 124)

Using the Operating Keys

Operating Key Procedure
1 SHEET/PAGE Select the [One Ch] page. Jor - HE|
le—. [Posit\on ID%—%]
2 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. 64)

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. 205) 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 AN WHA%AA'
VY =Y

Zero Position: 0%  Zero Position: 50% Zero Position: 100%

~

sbBumas Ae|dsig wiojanep /2 Ja1deyd
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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 Supplement for FFT function setting details.

Select channels according to the types of waveforms to be displayed.

T || e e
Sheet Name T Reset Chs. Reset Graphs.

(e
10/08/2005

No. | ch [Graph |
G

Display Type [waveform

H-Speed
=) H-Speed
a3 High Res
e High Res

XY Composite 1
22
23
24

i % ]
B
Resets Al 5 Il settings 30 E
e
[Shoet Mo (shestt ~ sheet1e) |

Select the format for displaying recorded data
on each Sheet on the Waveform screen.

v
Sheet No. (= p. 169)

— | Sheet Name (= p. 171
Jﬁ" e shee,

=N = You can change the Sheet name.
shest Name | | Display Type of Recorded Data
Display Type [aveform  — — (Waveform, numerical values,
R — | or X-Y Composite)(= p. 171)
2 4 Graphs - .
Pattem IW_II—Spllt-Screen number (graphs) and
ccrol o= I Display Pattern (= p. 172)
_ Waveform Scrolling Direction

(= p. 173)

= Sample Display of Split Screen
(Graphs) and Display Pattern

FXY Composite—l

Set this when the [X-Y Comp] or
[Wave & X-Y] display type is select-
ed (= p. 180).

Resets All Sheet Settings...

All sheet settings can be reset.

* Memory function only

>

[Analog] Page (= p. 174)

Reset Chs... Reset Graphs

MNo. | Ch | Graph | =
1 1-1 H-Speed
2 1|2 H-Speed
3 2 |1 High Res

Unit(Module) and Display Graph
Channel Nos. (Set for split-screen display)

t Switch with the SHEET/PAGE keys.

[Logic] Page (= p. 176)

Height INormaI ]

d

Pc|i2
Qr ?c i3
Logic Display Position(= p. 178)
Channel .
) ) Waveform Height
Display/Hide Each Adjustment (= p.
Channel (= p. 177) 179)

t Switch with the SHEET/PAGE keys.

[X-Y Comp] Page (= p. 180) *

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 Supplement )

wov comp |[Z] (S

| Reset Chs... | | Reset Graphs |
MNo. | Ch Graph
2 z-|2 G2 |
3 7|3 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,

waveforms and numerical values.

X-Y, analog & logic, analog & X-Y

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. 176)
X-Y waveform display settings: "7.4 Composite Waveforms (X-Y Waveforms)" (=

p. 180)

Sheet Assignment

| MEM J{ REC (REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

1

N

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. 171).

Select the Display Type (= p. 171).

(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. 172).

When the [Waveform] display type is selected, you can select the
scrolling direction. (= p. 173) (Default setting: Horizontal)

Select the channels to display on the sheet.

SHEET/PAGE To display analog waveforms:
Select the [Analog] page (= p. 174).
To display logic waveforms:
Select the [Logic] page (= p. 176).
To display X-Y composite waveforms:
Select the [X-Y Comp] page (= p. 180).
To display calculation waveforms:
Select the [Wcal] page (Analysis 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.

Shest 1 -/ Jon L

| 2 shest Hame [
| 3 Display Type W
|| <ot scrcon— rEr—

Scral IHorizontaI -

Reset Chs... Reset Graphs

MNo. | Ch | Graph

1 1-1 H-Speed
2 1-2 H-Speed
3 2-1 High Res
4 2-2 High Res

R 5755/ 6250520 LISt L]

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 —
%
5 .0iins s

e

5.0000s

Press the SHEET/PAGE
keys to select S1
(Sheet 1)

e 10.000m

150000

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 [wave & x-v - é 1 é g gé

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

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 } REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

Operating Key Procedure
1 CURSOR Move the cursor to the [Sheet Name] item. ) Tlon -
2 F1to F8 Enter a name (= p. 65). [ Sz | ]
(up to 8 characters) Display Type [waveform =
(When you enter a sheet name other than the de- s
it creen—| Graph -
fault, it is displayed to the right of the waveform.) ? —‘

| 7.2.3 Setting the Display Type

Measurement data can be displayed as waveforms, numerical values, or X-Y
composites on the Waveform screen.
Select the type of display for the Waveform screen.

~

Display Type Setting [ MEM [ REC ] REALTINE]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

0O
>
Q
o
—
@©
\l
Operating Key Procedure gég
: o
1 CURSOR Move the cursor to the [Display Type] item. pJorest 1 ~/Jon 5 o
Sheet Mame | g
2 FltoFs Select the type of data to be displayed. [ R W] o
plit-Screen _ a
i ) = Graph b |
With the Memory Function —— -S?_J
- <
Waveform Displays waveforms. Scrall W 0
. ' ¢}
Numeric Displays numerical values. =
S
X-Y Comp Displays X-Y composite waveforms. «Q
)

Waveform screen display example

(= p. 20)

Numerical values display

"8.13 Viewing Waveform Data as Numer-
ical Values" (= p. 214)

Wave & X-Y Displays both waveforms and X-Y
composite waveforms.

With the Recorder Function or the Real-Time
Saving Function

Waveform Displays waveforms.

Numeric Displays numerical values.
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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. 174)

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 | (REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

Operating Key

1 CursOR

2 F1to 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 0r 8 Displays and prints the selected num-
Graphs ber of graphs.
8 (Print 16) Prints 16 graphs (although upto 8 are

displayed)
When using the Model 8995-01 A6
Printer Unit, prints upto 8 graphs.

Select the waveform display pattern as occasion
demands (= p. 173)

On the [Analog] page, assign a channel to each
graph.

When the waveform scrolling direction is set to
[Cont] (= p. 173), printing is always of a single
graph.

When the [X-Y Comp] display type is selected
(Memory function only)

1 Graph, 2 Graphs X-Y waveforms are displayed on
or 4 Graphs Graphs 1 to 8 and recorded with
the specified graph number.

Assign channels to each graph from the [X-Y
Comp] page (= p. 180).

When the [Wave & X-Y] display type is select-
ed (Memory function only)

Wave &
1 Comp

An analog waveform and an X-Y waveform
are displayed and printed on each graph.

Wave &
2 Comp

Analog waveform is displayed and printed
on one graph, and X-Y composite wave-
forms are displayed and printed on two
graphs.

When printing, waveforms are printed before X-Y
composites.

Display Type W
(5ot screen— T |

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—~——"NNN\ N\

Gl G2

- o\ Z

Wave & 1 Comp Wave & 2 Comp




173

7.2 Setting the Screen Layout of the Waveform Screen (Sheet Settings Screen)

Pattern Settings [ MEM ) REC | REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

Operating Key Procedure Y x
When the [Waveform] display type is selected and Split- rSit-Sereen—4 Graphs 7
Screen is set to [2 Graphs] or more, set the split-screen dis- (| Pattem [pattem )
p|ay method. | Seral JHorizantal -
1 CURSOR Move the cursor to the [Pattern] item. ‘
2 F1to F8 Select the display pattern. :

A display sample appears below the setting item. Setting Example

Pattern 1  Split into same-size portions.

Pattern 2 (valid for 3, 4 or 6 graphs) Split Screen: [3 Graphs] case

Graph 1 is displayed larger than the re- Gl Gl
maining graphs, displayed at the same G2
(smaller) size. G3 8%

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

| 7.2.5 Setting Waveform Scrolling Orientation

You can change the waveform display orientation. This setting is available only 7
when the [Waveform] display type is selected.

0O
. . . . 3
Scrolling Orientation Setting [MEM ) REC ] REALTIME] 2
To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen a
See Screen Layout (= p. 168) ~
Operating Key Procedure "E‘D"t'scree” 17 QE_)
<
¢}
1 CURSOR Move the cursor to the [Scroll] item. ﬂ Scrol [Forizontal .] o
=
3
2 F1to F8 Select the type of data to be displayed. o
=
Horizontal Draw waveforms horizontally =3
(left-to-right) on the screen. (de- @
fault setting) Setting Example wn
¢}
Vertical Draw waveforms vertically (top- —— The timebase can =
to-bottom) on the screen. ———— be set very long. 8
Cont Draws waveforms sequentially o
(Continuous) from one graph to the next, start- Horizontal
ing at the top (when Split-Screen
is set to other than [1 Graph]). Minimizes overlap
when viewing many
waveforms.
Vertical
Trends over the
AN\
whole waveform
—2: can be viewed.

Cont
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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. 85)

Analog Channel Assignment (MEM [ REC | (REALTIVE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen
See Screen Layout (= p. 168)

1

Operating Key

Select the channels to display on the Sheet.

SHEET/PAGE
CURSOR

F1to F8

Procedure

Select the [Analog] page.

Move the highlight cursor to the No. to set, and
then to the [Ch] column.

Select the channel number of the unit (module) to
display on the Sheet.

To not display the channel, select F3 [Off]. Indicates the input type for selected chan-
nels.

Select the display graph (when Split-Screen is set to
[2 Graphs] or more).

CURSOR
F1to F8

Move the cursor to the [Graph] column.

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.

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].




175

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 F1 [Reset Chs]. A dialog
appears.

Select an item with the CURSOR keys, and press the F1 key.

Channels assigned to current displayed Sheet numbers are reas-
-INOHRShetetl—| | sighed beginning with No. 1 in order of input module installation.
Clear " Erases the settings.
Sort
7 Re-sort channels to be displayed in order from the top.
mi"lf| Disable (set to [Off]) channels to be hidden, then select this button.
(=)
| L—Resets all sheet settings and reassigns them beginning with No. 1
on Sheet 1 in order of input module installation.

@ 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 numbers are assigned sequentially depending on the
Graph Reset .
| number of split-screen graphs.
Resat After disabling (set to [Off]) channels to be hidden, resetting se-
@ quentially reassigns the remaining (enabled) channels.

~

This is selectable only when using Timebase 1 and Timebase 2.
Timebase 1is assigned to G1, and Timebase 2 is assigned to G2.

sbBumas Ae|dsig wiojanep /2 Ja1deyd
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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

h EEl Use ch

* Enable the channels to use

(Use Ghannell Samng Reset., |

(MAX Shot) 100,000 div

Timebasel ET

-2
Timebase2 |G

i

| Chonnel

(= p. 85)

5

Tagaa”

Kind
\ Trigger | i Speed
H-Speed
High Res
High Res

| oneet |

| Membiv |

| Hum Caie |

Logic

[0
Wave Cale

[

Kincl T1

\

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

MEM | [@® one ch |28 comment [ alch | B scaing | A varisbie |[TUIERTY
I

[sheet |

\

[Logic] page on the Trigger Settings screen

Set logic triggers (if triggers are to be applied)

(Default setting: Off) |

[Pre-Tr ig:er]—@ % —(Dv

% Setting

(= p. 177)
| e « Waveform display color setting
| Channel |
—Ez z z o (= p. 177)

« Logic Trigger settings
(= p. 153)

|| Sheet H Trigger Priovity

(Previous 0s) (Follow 50ms)

o o g ‘
lOf’f—' ’r[Extamal Tliggal]—loff—_—‘

Analog:0 Logic:1

[ MemDiv H

r[iAna\m;H [ Pl ] L ooic
|

Mum Calc [

Set whether to display or hide logic channels, and the display position

[Logic] page on the Sheet Settings screen
(Default setting: On)

and display height for each

MEM

_|5heet 1 I

Sheet Name

Analng (@1 oic]

Posi Reset

Y Comp wical
Height  [iyarmal

| Stams |

Lch |DEp Position
[ Cronnet | Display Type [waveforn  «

ruht SEreen—' 1 Graph

B

| e |

rrrrr

« Sheet Assignments
(= p. 177)

« Display Position setting
(= p. 178)

 Display Height setting
(= p. 179)
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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 grEp €= (REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Channel Settings screen

Operating Key Procedure

[@ cre ch |28 comment @ anch |8 scaing A2

1 Set whether to display or hide the waveform.

SHEET/PAGE Select the [Logic] page. Lch [1 2 3 4 ]
. A 0N (8g] (8g] on .
CURSOR Move to each probe ([1] to [4]) of the logic chan- | "—=——=
nel to set [Alc off off off off
’ [Alo off off off off
F1to F8 Select either choice.
Off The waveform hidden.(default setting) Logic Channels
Oon 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.
F1to F8 Select the color to display.
Sheet Assignments (Logic Channels) [mEM )} REC ] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

sbBumas Ae|dsig wiojanep /2 Ja1deyd

Operating Key Procedure
1 Select the channels to display on the sheet. — b ormd
SHEET/PAGE Select the [Logic] page. Lchl Disp
CURSOR Move the highlight cursor to the logic channel (L = Ssyg
. al 0l
Ch A, B, ...) to be displayed, then move the cur- on Pasid
sor to the [Disp] column.
. . Logic Channels
Set whether to display or hide the waveforms.
Flio F8 play (Probe channels 1 to 4 of Logic Channel A
Off The waveforms are not displayed. (L Ch A) of the LOGIC terminals)
On The waveforms are displayed. (default

setting)

2 Set the display position (= p. 178).

3 setthedisplay height (= p. 179).
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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 X REC | REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

Operating Key Procedure

Height INormaI

‘ I Position I \

1 SHEET/PAGE Select the [Logic] page.

2 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. 179) 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 e
| 8 16
4 F3 Select [Set]. Wide Normal Narrow
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-

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
EEW v [~ zoous/s Mag [[5 1 < Z0ms v Overlay Cortis -] IR
El & st = < 500ms [zoom|[< 10 ~ 2me/div T[Repea < [10F 218l - R

S oy ..
L

W
2 A

/\\f

e

e
B

P ]
e

P
L

|

REALTIN
‘ ? 12
-1
=
ous 100.000ms vzlllllms 300.000m 400.000m
[

- B 11 10/05/05 15165686 |
[Normal] Case

Ll

~

[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 ] REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Sheet Settings screen

sbBumas Ae|dsig wiojanep /2 Ja1deyd

Operating Key Procedure
4 SHEET/PAGE  Select the [Logic] page. v Como 1BIwea |
EEEEE

CURSOR Move the cursor to the [Height] item.

N

Flto 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. 168)
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 Type’lx_\rr@mp—.
X-Y Comp Displays X-Y waveforms. |-5D|it-5creen212c3raphs—v-
Wave & X-Y Displays both X-Y composite and

analog waveforms.

2 Set Split-Screen display (= p. 172).
CURSOR Move the cursor to the [Split-Screen] item.

F1lto 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 Blwnce -
item. Dat-Line 4 ILine -

Flto F8 Select either choice. J
Whole Use the whole range for the composite

waveform. (default setting) (default setting) | ———

A-B Use the range specified by the cursors.
Procedure to specify a range with A/B cur-
sors:(= p. 193)

"Making Partial Composites" (= p. 182)
To make a partial composite while mea-
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. CUrSOrs
Flto F8 Select either choice.
Dots Do not interpolate straight lines. Input sig-
nals (sampling data) are displayed and re-
corded as is.
Line Interpolate straight lines. This can improve

display visibility, although the display
speed is slower than Dots display.
(default setting)
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7.4 Composite Waveforms (X-Y Waveforms)

Operating Key Procedure

Set whether to display or hide composite waveforms, &% comp |

and display color.
Mo, | Col | ¥-Axis | ¥-Axis | Graph
SHEET/PAGE Select the [X-Y Comp] page. = | |1_ 1"'5|1_ - |Glra‘° |
CURSOR Move the cursor to the [Col] (Color) column for § O.@ hEoEh s
the No. to be displayed. 4 O
Flto F8 Select [On] to display the waveform.
5 6 7
Off The composite waveform is not displayed.
(default setting) By selecting F1 [All Settings] in the [No.]
On The composite waveform is displayed. Rl oD S S ST R Gl

a dialog. (= p. 182)

When [On] is selected:
F1to F8 Select the color to display.

Assign channels to the X and Y axes.

CURSOR Move the cursor to the [X-Axis] and [Y-Axis] col-
umns.

Flto F8 Select the channels to display on the X and Y ax-
es.

—Split-Screen—'zGraphs—. T
Select the Graph for display.

(When Split-Screen is enabled for [2 Graphs] or more, or [Wave & 2
Comp] is selected)

~

CURSOR Move the cursor to the [Graph] column.
F1to F8 Select the graph number for display.
A sample of the Graph number (G1, G2, ...) is e
displayed at the left side of the screen. g
o
Verify the composite waveform on the Waveform screen. o
DISP The Waveform screen appears. ~
5
<
o,
o
MEM [[ Time [[Tme/divr ~10us/S @0us/S) Overlay | Confie || N ) =
R B (L IR < - 3
9
wn
=
2
02)
Q
<.
«Q
)
T DS/05/19 11:46:11.34 [ s |

[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 Partial

Composites

NOTE

Method 1

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

Unit: H-Speed Mode:
oltage

L]
=
YAl funitl  Efche

Graph [~ -
|

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.

Make a partial composite after specifying the composite range within normal
waveforms using the A/B cursors.
See "8.7 Specifying a Waveform Range" (= p. 193), "8.8 Cursor Values" (= p. 195)

» 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.

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.

1
12

11.000ms -s00us S00us 1.000ms

Sheet 1 (S1)
Normal Waveform

Sheet 2 (S2)
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.

4| MU lz—,

Mation [independen - A/B CURSOR A :,B B
seeerd [sow TYPE SPEED
Line lghm—v

A5 [Timebasel = ﬂ]

. : ara fi B
Composite Area Marker =" ! o1 7| / —

we [ BF E
m Moves Cursor A

Moves Cursor B

Move the cursor to the [Exec] button,
and select F1 [XY-Comp].

|
»
|
L

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.

sbBumas Ae|dsig wiojanep /2 Ja1deyd
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7.4 Composite Waveforms (X-Y Waveforms)
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Chapter 8

Analytical operations such as display magnification, compression, and search are available on the Wave-
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

SET D
A AN

About screen contents:
"2.4 Waveform Screen" (= p. 19)

SUB MENU

-

Tine [ime/dvt < 10us/S Gns/S) | Mag X 1 = ime/d
® || shor |00 <H00ms [zoonl[<10 ~ o0y
3 "
' i Qgsr

5 M000s ]

o
[Fes— Tm: e TeRUmereere

Waveform Scrolling (= p. 186)

Display Switching

* Waveform display (Normal)

* Sheet switching (= p. 169)

 Input level display (= p. 192)

¢ Gauge display (= p. 191)

¢ Info display of measured values, calculation
results and etc.(= p. 189)

« Numerical values display (= p. 214)

Changing Settings on the Waveform
Screen

* Measurement configuration settings (timebase,
recording length, etc.)*1 (= p. 108)

 Input channel settings*z(:> p. 128)

- Trigger criteria settings*1(= p. 161)

*1. Make settings at upper part of screen.

*2. Set in a dialog.

» | Waveform Magnification/Compression

p | Cursor Measurements

« Horizontal axis magnification/compression
(= p. 204)
« Vertical axis magnification/compression
(= p. 205)
« Magnification of partial data (Zoom) (= p. 206)

e Arbitrary setting of vertical display range and
position (Variable function) (= p. 208)

¢ Specifying A/B cursors (= p. 193)

» Time and frequency (vertical cursors) (= p. 197)
« Voltage (horizontal cursors) (= p. 199)

« Time and voltage (trace cursors) (= p. 200)

Memory Block Display

 Viewing waveforms in every block (= p. 213)
» Overlaying reference waveforms (= p. 105)

Searching Waveforms

» Trigger Search (= p. 216)

* Time Search (= p. 221)

e Maximum/Minimum Value Search (= p. 222)
« Moving Cursor to Search Location(= p. 188)

Displaying a Specified Location
(Jump Function) (= p. 188)

* 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 Ja1dey)d
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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 "12.2.3 Specifying Jog & Shuttle Scroll Operations” (= p. 339)

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. 204)

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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8.2 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 0, 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. 204) 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 [ I
x 1/2 [ ]

Scroll Bar

~ Verifying the Trigger Point and Cursor Positions on the Scroll Bar

Trigger point Cursor A Cursor B

| |
———— |

Screen Display Range (25 div)

With zoomed display MAARARNARARAR
(= p. 206) DTN
R

VIV WV

[ | |
Zoomed display range (lower waveform) (Yellow)

Display range (upper waveform)

sIsAjeuy pue BUlIOJIUO US31DS WIOOARM 8 Ja1dey)d
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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

» Real-Time Saving Function

Display location can be specified as follows:

» Trigger point

» A/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
—— — Use the CURSOR keys to move the cursor
LI iefian i to the function menu, and press the
EREC Function
AFFT Function SELECT key.
BB REALTIME Function A pull-down menu appears.
8 SET
PSYSTEM
[FFLER 2
Bt - Use the U CURSOR key to move the cur-
S > sor to [Jump], and press the D CURSOR
I | W o K
) © | ®Search ey.
B it
? A Cursar
% B Cursor 3
m0 % — Use the © and J CURSOR keys to select
®2s % the item to display, and press the ENTER
™0 %
s key.
\ /nfmu % The waveform at the selected display loca-
: tion appears.
Trig Displays the location of a trigger event.
Search Displays the location found by the last search operation.*1
A Cursor Displays the location of cursor A.*2
B Cursor Displays the location of cursor B.*2
0% to 100% Displays the specified location.

*1. Perform a search using the search function beforehand (= p. 215).
*2. Selectable only when the A/B cursors are enabled.
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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. 171),
"7.2.5 Setting Waveform Scrolling Orientation" (= p. 173)

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.

— uENy

- @
WEW_|[ Tine |pme/@ve ¥ e/ Goms/S) [ tias <1 = 2/ O
e I st [ =0me o e e 1 = ()
r wniews| e ()
[ty

DISP key

At fud 11N i b ik e Count
i ‘ N cusor a Cursar B
d i i W v how

260V 70,60 v 7320
01140 01180 V. 0,004
e00my  -2740emyv 87650/

- —nsm@mvg E —ns«ﬁ@mvg .00
1881amv) [ Lagiamy, i)

68 ( -DNaImV) ( -0.5187mv)

aaaaa

-;51,1 10711705 10:22:4325 | I
[Wave]
Normal Display

[Wave+Info]
~|——— 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. 190) and calculation results.

Display Dialog

[sheet1 ]

jpnalog

Cdiv)
20V]d
Smidi

ol Fiter
% DC  OFf
oc  of

-094gomy)  0.000amy
Leatomy)  o.00Komy,
|

10000 -

-12000v 4

[A”] You can select which
Split display showing waveforms, channel the gauge

information and a gauge separately ~ applies to. _
(= p. 191) Input levels can be displayed on waveforms.(= p. 192)

Gauge
[Gauge+Wave]

Waveforms and gauge display
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8.4 Displaying Measured Values and Information

Switching Information Contents

Displayable Contents (display details depend on operating state)

« Wave Calc*3

« Wave Calc*3

Informa- AB Cursor *! Ch Info Num Calc ** Monitor
tion Item
* Analogl * Analog A-Comment
) . *2 « Logic e
Details Ana_logz g ¢ L-Comment (no selection) (no selection)
- Logic » XY-Comp
« W-Comment

Off
(no info display)

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).

Time_[Tms/dive </10us/S Gims/S) [ Mag |[X 1

L& [ shot_[[io0

<H00ms [zoom][<10

Press the FUNCTION MODE key to enable the
. 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.

b W

SATL 1005705 18153458 [

[ st |

2

(FN: FUNCTION MODE)

Normal Display

T T o

[AB Cursor]
A/B cursor display contents are selectable.

‘

\l_' - —

[Ch Info]
Channel information and comment display

contents are selectable.

Display Dialog

(Move the cursor to the desired item and
select with the F keys.)

Information ltem

Dizplay

IWa\te+InfD Y

-IﬁEI Cursor | - |||
Iﬂ\nalugl Y I———l

Information Detail

(when Numerical

Calculation is enabled)
Numerical Calculation

Results

A/B Cursor Values

Numerical Calcuation

average
RMS Valle

L

= ow
[Waverinfo ~
[Rumcae -

[Num Calc]
Numerical calculation results are displayed when
the Numerical Calculation function is enabled (On).

Sheetl ]
Level Maritor

|
1
|

Anaiog Log)
1 2LtV
> 0is0v
1 3720my

onme

&1 -0.83%4my
82 -l4250mv

68 2643V

0.7125m

E—)
[Wavesinfo

ionitor

‘

[Monitor]
The Level Monitor value of each waveform is dis-
played. Levels can be displayed.(= p. 192)
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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.
Press the ESC key or the F8 [Close] key to close the dialog.

Gauges can also be displayed by pressing the DISP key.(= p. 189)

— MENU

- O

Time_[Tms/dive </ 10us/S Gms/S) | Mag |[X 1 < ms div Overlay

L ][ st J[1o0 <H00ms [zoon570 ~ o0y T [Repea < ¥

T

F2 Key ’
L s e “l f— 1 5, foin: o 1000005 N
| PO -7 1-1 10/05/05 16:15:3458_ | RS la -
(FN: FUNCTION MODE) Gauge Display
Normal Display Gauge Gauge display colors match their correspond-

\ng waveforms.
N\ ; t” T

5.000ms 10, 00005

@ To hide gauges:

Set the display item to [Off].

5.000us 10.00ns

Numerical values (= p. 189) and the level
monitor (= p. 192) can be displayed
together with gauges.

5.000ws 10. 000ns

\_ﬂjﬂ/ 10.000ms -2

(Split-Screen Graph Displays (= p. 172))
A gauge is displayed for each graph.

@ To choose which gauges to display: select channels in the dialog

* F2 Key

MEM _|[ Time |[ims/dive  <10us/S GOms/S) [ Mag |[X 1 < 1ms/div
|

Bl e [ s o i~ ~ 100us /i
/™ Wiew] for = [igw ] on -
i e Using the CURSOR keys, move the cursor into
i Glfumtl  Efche T H < g yS .
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

sIsAjeuy pue BUlIOJIUO US31DS WIOOARM 8 Ja1dey)d

P
TR TP -1 10/09/05 151534 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
— logic channels
Time_[Tms/dive </ 10us/S Gms/S) | Mag |[X 1 = 1ms/div MEN ne_J[1Oms/dir = 100us/S Goms/S) [ Mag |[% 1 <] 10ms /div verlsy Contie [
Eleoll s o Froms el o T ]F Hmu R e — EH

N\

=

== s

Pl
11 10/05/05 18:15:34.58

'MODE

FUNCTION MODE
Normal Display

@ To hide the level

Press the F3 [Level Monitor] key again.

Gauges can be displayed along with cursor values
and calculation results.

NOTE

monitor:

11 05/04/05 09:56:59.26 |

150,000m

S o

100,000ms

s 50.000ms"

Analog and Logic Channels

T = S S0 (M 1 tomaiie

—
iny_‘_l I

I i

Level Maonitor

Analog Logic
2,030 A oooo
1.980 W E
2,000 C oooo

8] aooo|’

2.000 v

s

When split-screen display is enabled (= p. 172),
level monitors are displayed for each graph.

~ How to View a Level Monitor

Level display of an analog channel

Input Waveform Display
Level Range
—_ Full Span

Monitor values of logic channels

1 — steady High level

* — rapid fluctuation between High and Low
0 —steady Low level

— —display disabled (Off)

Input levels are
ule installed.

not displayed for channels having no corresponding input mod-
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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 a range 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. 195)

AB|URSOR —  AB
’ Turn knob A to move cursor A.

A58 2
TYPE  SPEED /
' 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

[ s | Tsen (el T Fammi =
e o == ~ i (g

Cursor position
can be verified.

" ENNDEE T 5

[

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:

e About reading measurement values and cursor types:
See "8.8 Cursor Values" (= p. 195)
"8.8.1 About Cursor Types and Values" (= p. 195)

- To save a specified waveform range (Partial Save):
Select [A-B] as the Save Area setting.
See "10.3.7 Automatically Saving Waveforms" (= p. 267)
"10.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (= p. 270)
« To print a specified waveform range (Partial Print):
Select [A-B] as the Print Area setting.
See "Print Area Settings" (= p. 312)

For manual printing, select [A-B Wave] as the Print Type.
See "Manual Print [Quick Print]" (= p. 305)
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8.7 Specifying a Waveform Range

\ 2 7

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. A37)
» 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 8861 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.

Mation W
Speett o
! Line W
1000 500us #xs [Tmebssel -
Qur & lr%ll_

(aT3] ngl_
Ihim 1 -

=

jola]
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I 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. 202) for X-Y composite cursor values.

Waveforms and cursor values can be displayed separately by pressing the DISP
key. (= p. 189)

Values Between
A/B Cursors

Cursor A Values

Cursor A Cursor B i
Time Values | cursor B Values
A8 5o @ | " Ftom o ..
' Cursar 4 Cursor B BE-&
35Uz 2.480ms 2.445ms
t 35Ls 2.480ms 2.445ms
fi —28.57kHz 403.2 Hz 409.0 Hz
(Vertical Cursor case)
Frequencies Time Value Display
How cursor values are To change the display
displayed depends on type:

the selected cursor type. "12.1.3 Selecting the
Time Value Display" (=

Waveform values at the intersection |ngicates the cursor type when 0. 336)
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 9
)
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. oo
ime value (t): the time from the trigger point or re-
Ti [ he time from the trigger poi 0
cording start 2
Frequency (f): the frequency having period t %
St Displays the measurement values at the A and B g
cursors cursors for the selected channel(s), or the differ- A wn
ence between A/B cursor values. 0 % %
A/B cursors can be enabled on any channel. g
Trace Displays the time and measurement values at the A §
A/B cursors, or the time and measurement differ- S
Cursors =
ences between the A/B cursors. o
Memory Function: 0 é
Displays the intersections (trace points) of cursors @
and waveforms. (the intersections of waveform g_
traces of selected channels) >
Recorder Function: 93_,
The cursor intersection with the waveform is ap- ﬁ
plied at the maximum and minimum values. 7
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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 Cursy & Susar it
(Time Value and A B ‘ '
t 33 2,480 2,445
Frequency) B-A £ aSH  doaste  SDD0OH:
pd
\\//\\/
) A Cursor value, B Cursor value: Measured value of channel
Horizontal B—A value: Difference between measured values at A/B cur- Cursor & Cursor B B-4
Cursors sors 1-1 0.00 Y 4.9y 4.02 ¥
1-2 0.00 % 9.84 Y .84 Y

(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

Cursar & Cursor B B-&
— -41lus 4.7 s 5. 180ns

1 -0.18 Y 4.8 W .08 Y
2 -0y 4,708 d.a0 Y

Measurement Values
Trace A Cursor value, B Cursor value:
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

VA

\ /$ B-A (Difference between measured values)
A4

I

B-

>

(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. 189)

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. 187)

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. 188)
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8.8 Cursor Values

| 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. 195)

Vertical Cursor Settings [MEM [ REC ] REALTIME]

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR

Display the dialog

AB
A -O»-B
N|’E SPEED Knob A
l —% 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
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.
F2 Select [Vertical]. |
(The silection can also be made by pressing the 2 ” T Co—]
TYPE key) 3 _I'—l'| Motion IIndependen
2 Select the number of cursors to enable. 4 [y e [eaw k
Line IShort -
CURSOR Move thg cursor to the [Num] item. 5 85 [Tmebasel =
F1to F8 Select either choice. ara B
1 Enable only cursor A. (skip to Step 4) e [ B E
2 Enable both A/B cursors. (continue to Step 3) | Exec Close
3 (When 2 cursors are enabled) Set this only When the number of
cursors (Num) is set to [2].

Select the cursor motion method.

To perform partial composition or calcula-

CURSOR Move the cursor to the [Motion] item. ) X X
F1to F8 Select either choice. tion, specify tt.u.e desired .range. .
« XY composition ("Making Partial Com-
Independent The A/B cursors move independently. posites” (= p. 182))
Together The A/B cursors move together. » Numerical value calculations
(= p. 193)
4 Select the cursor speed. » Waveform calculations (= p. 193)
Calculation settings: Analysis Supple-
CURSOR Move the cursor to the [Speed] item. ment
F1to F8 Select either choice.

Fast, Medium or Slow

(The selection can also be made by pressing the
SPEED key)

5 Select the Axis to serve as the origin of cursor move-
ment.

(Only when using the Timebase 2 with the Memory function)

CURSOR Move the cursor to the [Axis] item.
F1to F8 Select either choice.

Timebase 1 or Timebase 2

sIsAjeuy pue BUlIOJIUO US31DS WIOOARM 8 Ja1dey)d
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8.8 Cursor Values

Operating Key

6 Move the A/B cursors and read the cursor values.

A/B knobs

Procedure § EI <

[t 3505 2.480ms 2,445
f o o2BSAkH:  4032H  4000H:

Turn (inner) Knob A and (outer) Knob B to move
the A/B cursors.

le.st0ms ous 2.500ms 5.000ms 7.500ms

Cursor & Cursor B E-2

i 35us 2.480ms 2.443ms
Time Values b 3508 2.480ms 2.445ms
Frequencies —— fi 28.57kHz 403.2 Hz 409.0 Hz

"About Cursor Values" (= p. 196)

 {

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. 188)
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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. 195)

Horizontal Cursor Settings [ MEM }[ REC ] (REALTIME]

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR
Display the dialog

AB
A =O¥=B
T |’E SPEED Knob A
l /)g e 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 3
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. 2 [ 1§
F3 Select [Horizontal ]. I
X . Motion IIndepender.
(The selection can also be made by pressing the 3 [
TYPE key) 47 fow =
Line IShort -
2 Select the number of cursors to enable. s [Timebase1 -
CURSOR Move the cursor to the [Num] item. 5 A fa gt
F1to F8 Select either choice. e [ G2
1 Enable only cursor A. (skip to Step 4) |
2 Enable both A/B cursors. (continue to Step 3) Set this only when the number of

cursors (Num) is set to [2].

3 (When 2 cursors are enabled)
Select the cursor motion method.

CURSOR Move the cursor to the [Motion] item.
F1lto F8 Select either choice. P T

Independent The A/B cursors move independently.

Together The A/B cursors move together.

4 Select the cursor speed.

CURSOR Move the cursor to the [Speed] item.
F1to F8 Select either choice.
Fast, Medium or Slow

00us e 5.0000s 100000 q [ )

(The selection can also be made by pressing the

SPEED key) Measurement Values v
Cur A CurB
IUI’ LIII’

5 Select the channels for which to display cursor values. | |
I I
CURSOR Move the cursor to the [Cur A] or [Cur B] item. Cursar & Cursor B B
Flto F8 Select either choice. el 1R SR+ T 4181
All, or channel numbers for which to display cur-
sor values
6 Move the A/B cursors and read the cursor values. "About Cursor Values" (= p. 196)
A/B knobs Turn (inner) Knob A and (outer) Knob B to move

sIsAjeuy pue BUlIOJIUO US31DS WIOOARM 8 Ja1dey)d
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8.8 Cursor Values

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. 195)

Trace Cursor Setting [ MEM ){ REC ] REALTIME]

To open the screen: Press the DISP key — Waveform screen

A/B CURSOR

Display the dialog

AB
A OB
N|’E SPEED
E.j /ﬁ Knob A Press the TYPE key.
™ Knob B The [A/B Cursor] dialog appears.

(It also appears by pressing Knob A)

C T Speed of cursor motion .
ursor 1ype 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 [|1'ra(?e]. - o _— 3 : e
erpeEsi ection can also be made by pressing the 4 ” Specd [Gom ¥
ey) 5 —|| Line IShort -
2 Select the number of cursors to enable. 6_,—” 6 [Timebasel -
| cus B E
CURSOR Move the cursor to the [Num] item. 7 N T
F1lto F8 Select either choice. ;:I |
—- 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) o [2].
Select the cursor motion method. To perform partial composition or calcula-
h h . . tion, specify the desired range.
CURSOR Move t e cursor tcot e [Motion] item. « XY composition ("Making Partial Gomn-
F1lto F8 Select either choice.

posites" (= p. 182))
Independent The A/B cursors move independently. » Numerical value calculations

Together The A/B cursors move together. (= p. 193)
» Waveform calculations (= p. 193)

Calculation settings: Analysis Supplement

4 Select the cursor speed.

CURSOR Move the cursor to the [Speed] item.
F1to F8 Select either choice.
Fast, Medium or Slow

(The selection can also be made by pressing the
SPEED key)

5 Select the cursor (horizontal) length.

CURSOR Move the cursor to the [Line] item.
F1to F8 Select either choice.

Short or Long




Operating Key

Select the axis to serve as the origin of cursor move-

ment.

(Only when using the Timebase 2 with the Memory function)

CURSOR
F1to F8

Select the channels for which to display cursor values. ;.\ 1es  Measurement

CURSOR
F1to F8

Move the A/B cursors and read the cursor values.

A/B knobs
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8.8 Cursor Values

Procedure

Move the cursor to the [Axis] item.
Select either choice.

Timebase 1 or Timebase 2

00us s s )

. Values
Move the cursor to the [Cur A] or [Cur B] item.
Select channel(s) for display. cureor & cursor B ol
= = —— -410us 4.770m= 5. 180m=
All, or channel numbers for which to display cur-
1-1 0,19 ¥ 9.89 ¥ 10.08 ¥
sor values 1-2 -0.20 ¥ 9.70 ¥ .90 v

Turn (inner) Knob A and (outer) Knob B to move About Cursor Values” (= p. 196)

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. 188)

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 Cursor Values

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. 182)

About Cursor Values of X-Y Composite Waveforms

Cursor Type

Cursor Values

Cursor Value Display Example (with two cursors)

Vertical Cursors

(Measurement
Value of X-Axis)

(X-Axis Channel)

wos —— Measurement
X 12
Value at Cursor A
asas —— Measurement
12
Value at Cursor B
=« —— Difference between
e measured values at A/B
cursors

Horizontal
Cursors

(Measurement
Value of Y-Axis)

(Y-Axis Channel)

wsa s —— Measurement
T Value at Cursor A
was —— Measurement
" aedy Value at Cursor B
-« — Difference between
" sy measured values at A/
B cursors

Trace Cursors

(Time and Mea-
surement Values
of X and Y Axes)

A B

(Y-Axis)

(X- and Y-Axis Channels)

wzs —— Time and measure-
% o ment value at Cursor A
T add

e p— Time and measure-

ment value at Cursor B

12
0498V

i 11
0840V

s —— Differences between
Loy time and measurement
Y ey values at A/B cursors
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8.8 Cursor Values

Press the TYPE key to open the [A/B Cursor] dialog.
Select the cursor type and required items.

Channel
—Type—I — ] . .
— The setting procedure is the same as for ;l—/ Thuors Cursor &
MHum ] @ | shot |5 < 26ms
2 normal waveforms. ‘ 1
Matian II dependen = " . . ‘
. roepeneEn See "8.8.4 Reading Time and Voltage Cursor A Cursor B
[=1=] - " 1
peed [siow Values (Trace Cursor)" (= p. 200)
Line IShort -
A |Timebasel b
T & = E X 3 Cursor B
e [t ;Il gy  Select the cursor value to be displayed ; "
LIr : g
LB B]  from the No. set on the [X-Y Comp]page| | /S

| Brec || Cose | of the Sheet Settings screen.

—

(When 1-2 is assigned to the X-axis, 1-1
to the Y-axis, and the Trace cursor se-
lected)

CEE 11 04121 1u4742.27 | [ [ [FlEs [

When the Sheet Settings screen is set to [X-Y Comp]
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8.9 Magnifying and Compressing Waveforms

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
| - VRN

To open the screen: Press the DISP key — Waveform screen

Operating Key
1 CURSOR

2 F1to F8

Horizontal Axis Magnification/Compression "MEM X REC | REALTINE
Procedure
Move the cursor to the [Mag] (Magnification) maef[ 1 Jimeddiv
item.
EEW e i =10 Gosss ms /v
Select display magnification of the horizontal ax- [l& lsa Fm = o —_
is. 3 ‘ (lfrzssur:ug

Memory Function or Sampled waveform data |
from the Real-Time Saving function 3

x 10, x4, x 2, x 1, x 1/2, x 1/5, x 1/10, x 1/20, TN
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

Recorder Function or Whole waveform data
from the Real-Time Saving function
x4,x2 x1 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

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 maghnification 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) >< 1
key. The full recording length of waveform is dis-
played.

= 1mz/div

Printing with different magnification of the horizontal axis

Set the magnification on the Print Settings screen.

See "Time Axis Magnification and Compression Settings" (= p. 317)

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 Magnifying and Compressing Waveforms

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. 166).

Normal Display Magnified Display (x 2)

Il
AAANA = \\\\\\\\\\
R AR

Vertical Axis Magnification/Compression (MEM )} REC ] [REALTINE

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. 128)
Using the Operating Keys v

Operating Key Procedure MWave DispljG 5 0]

Ma I>< -|  Position I o =|
1 CURSOR Move the cursor to the [Mag] (Magnification) [\W‘ = =
item.
2 Flto F8 Change magnification of the vertical axis.

x 100, x 50, x 20, x 10, x 5, x 2, x 1,
x 1/2, x 1/5, x 1/10
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8.9 Magnifying and Compressing Waveforms

8.9.3 Magnifying a Section of the Horizontal Axis
(Time Axis — Zoom Function)

This applies to the Memory function 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

IARAAAMAR

W W W Normal Display

AA

Zoom

it

Zooming a Waveform [ MEM ] REALTINE
To open the screen: Press the DISP key — Waveform screen
Operating Key Procedure Shows the time per
division of the
1 CURSOR Move the cursor to the [Zoom] button. 1 2 200med section.
F2 Select [On]. I | |
The Zoom function is enabled and the screen is [Zoom)[EERE - 100us/div
split into upper and lower halves.
(Upper: waveform to be magnified, Lower: mag- | =si = }I/ F e
nified (zoomed) section of waveform)
2 CURSOR Move into the setting items.
Flto F8 Select display magnification for the zoomed
waveform section.
The zoomed waveform section at the lower half
of the screen is magnified.
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. 178) and height (= p. 179) 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/die 0us/S E0ms/S)  [Mag X1 = merdiv Overlay ot [<] R
[ & [ shot oo 100ms [z00n] A0 < 100us/div T[Repza - ¥ | 1B -_\/ g
i[\\ - l/ \\ ’i/\\ ’l/\\\ /ﬁ/.\\\ 1 ﬂl 1/2005
 — — Fi— y —  —
INT AL Al Ial Al
Upper — e = f—
Screen \ /,;/ \ / \ /
) i LY I T T
] ] NI W]
el i p— —
— } — —
5.000ns \/ us \,/ 5.000ns U 10.000ns \/ 15.000ns
Lower |
Screen
Z.EHUms" “‘ * "S.;ﬂﬂms "Eﬂﬂms * 4.000ms 4.600ms

T |
i€
a

W T
TR [ PO 711 10/11/05 13.46:46.21 | I S|

When Viewing Analog and Logic Channels
with [Normal] Display Height
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8.9 Magnifying and Compressing Waveforms

8.9.4 Setting Arbitrary Waveform Height and Position
on the Vertical (Voltage) Axis (Variable Function)

The waveform height and display position can be arbitrarily set along the vertical
axis.

NOTE 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. 210)

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)

wift

Normal Waveform

1ov A /]

/\/ 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

10v / Y

Upper Limit: 10 V
/ pp

oV imit:
oV Lower Limit: 0 V

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- 123).
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Variable Function (Per-Division Setting)

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 Move the cursor to the [Range/div] item.

F1to F8 Enter a numerical value. (Measurement units de-
pend on the measurement mode of the input
module.)

See "Entering Numbers" (= p. 64)

Set the waveform zero position to display on the vertical
axis.

CURSOR Move the cursor to the [Position (%)] item.
F1lto F8 Enter a numerical [%)] value.

See "Entering Numbers" (= p. 64)

| MEM J{ REC

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. 126)

[ FFT_JREALTINE

~[wave Disp]lOn—,!,i

Mag ' 3

1 — Warizble on ]
2 —_— () Upper-Lower |:
3 —— Range/div 5000 Lpper |ﬁ
4 — L 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. 126)

1

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).
F2 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. 64)
CURSOR Move the cursor to the [Lower] item.
F1to F8 Set in the same way.

[Wave Disp]lo—

Mag

Wariable

Range/fdi

Position

=

—

—!Om '
(O 1div

fUnper-Lower

i E

'DID—

Upper

Lower

[10m

—
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8.9 Magnifying and Compressing Waveforms

Description

©

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. 341)

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 578V

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.

0A

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 ——

Select the [Reset] button. @ 1dv ) Upper-Lower
Settings return to their defaults. Range/div [snou UAREr - jium

Pasition % [o Lawer |g
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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 VAR A AN
TAVATATAY 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 |

T ] |—ﬂ = 2 Pressthe RANGE/POSNknob to
ey | J —~ display the [CH SET] dialog.
e v | “[e1 S aoomiay [oc (@)
) -2.0000 ¥ __| Dus J for = M ose “Fo%  EEME[R =
I O -+ 05/05/10 114611, T T e -

CHSET - Unit:1 CH:1 Analog [¥] .
. - - Using the CURSOR keys, move the
r_an ;!mmv |CE ZDDI“V’H"’L.IDC - (] | cursor to an item in the dialog, and
o Jvottege <50 % (Em)for - press the F keys to select it.
3 4
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
NV Compress waveform

NOTE » The Vernier function cannot be applied to the calculation waveforms.
o « Vernier adjustments cannot be verified on printed waveforms or lists.
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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.
The instrument stores in internal memory up to 16 waveform measurements (16
blocks)*2 that were measured with the same setting configuration*l (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.

10/09/2005

Trigger time of the data in Blue blocks contain stored data (Used Blocks)

the selected block Green indicates the currently selected
/ history block

] Hiztors IID 15 -0 -5 ~—:

| 10409705 oG A2 B

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-
tus bar at the lower right.)

[Move Block] remains active until you press it again. While it is 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)

This operation is available when the Memory Division function (= p. 103) is
enabled.

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. 212)

1 Press the DISP key to display the Waveform screen.

°‘ijn‘“/22/n5?m£ b e Hu 2 Press the SUB MENU key to
display the [Mem Div] settin
l itenlcw)s.y [ ] ’
r\ I
Trigger time of the data in Blue blocks contain stored data (Used Blocks) l
the selected block

] Dizp Block

T 10/09/05 18 !‘33 0 | E I

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.

Block numbers can be entered directly by [Keypad].
| — 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.)

[Move Block] remains active until you press it again. While it is ac-
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. 105)

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. 340)

\ 2
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8.13 Viewing Waveform Data as Numerical Values

8.13 Viewing Waveform Data as Numerical Values

©

To display numerical values

Sheet 1 ~ Jon - Set the Display Type on the Sheet Settings screen
sheetName Fhests to [Numeric].

See "7.2.3 Setting the Display Type" (= p. 171)

Display Type INumeric—v

’—Split-Screen—‘
l DISP key

e 0t mart (ot (S e

Jog scrolls the displayed
channel
Time - 1-2
-25.0ms 11. 0.1160 4
-24.0ms -42, 0.1180 %

11

ooy

ooy
-23.0ms -85.90 ¥/ 01160
22\0ms 11540y 01140y
-21.0ms 12320V 01140y Shuttle scrolls
-20.0ms 12660 0.1100 . ;
-19.0ms -108.00 % 0.1140 the time axis
-18.0ms 66,60 ¥ 01160
-17.0ms -16.90 ¥ 0.1180 v

ICCEET R 1 155

To display data with thinning applied
Numerical data can be thinned for display.

[
Ei?_'__-:: T ke e _T.;:';; I

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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I 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. These are available only with the Memory and Real-Time Sav-
ing functions.

e Trigger Search (= p. 216)
Specify trigger criteria to find locations that meet those criteria.
* Peak Search (= p. 222)
Select the maximum, minimum, local maximum or local minimum location to
find.
e Time Search (= p. 221)
Specify any time to locate on the waveform.

Search markers are placed wherever search criteria are satisfied.
Also, A/B cursors can be moved to the search marker locations.

— MENU

- O

T

< 10us/5 G0me/5)

o |[< T

< 1ms/div

Overlay

L& ][ shot_[[i00

< 100ms

[zoom][<10

~ 100us/div

T [Repea - [F %

i3

05/05/18

100000

A 1-110/05/05 16:15:34.58

« 3

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.

(Example of Trigger Search settings) 9

)

=E. ©
—

Select the search type. —— Method [Trigger < Range  [whole - [[]Auto Cose @
@

Source ISeIect Mo, = Mo Analogl | Auis ITimebasel - (0]
Set search criteria. T JLevel o Ll fov g =
foritt Bfcn B se [1 Frfoff o )

o)

| Exec | MNext | |M0ve Cur AlMove Cur El| 8'-

=

A cursor can be moved to a found 3

search location. Q

2

@

o)

—= -23.44ms -6,813 W 488, 187 S

3 -33.43ms -6.262 489, 125m\ Z

u -33.42ms -5.662 W 484, 562m

" -33.41ms -5.063 W 484.812mY (@]

| -33.40ms -4.500 480.750m' >

1 -23.39ms -2825 W 479,500 —_—

1 -33.38ms -3.338 Y 478.125mV —

! -33.37ms -2 78TV 474, 250 (@)

, -33.36ms -2,188 v 474.813mY -

| -33.35ms -1.600 W 470, 125mV 5

: Search e Gaav__ amotmy Q@

£ RN 9 =1 A VA =77

; Markers -33.31ms 0.687 V © T 482 550mv Q

' -33.30ms 1275 460.438m >
- P o
Waveform display Numeric display >
S
Q

<
128

)
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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

Level

Level (Lvl), Slope (Slp), Filter (FIt)

Win-In

IZIIAN
\/

Upper limit (Up), Lower limit (Low), Filter (FIt)

Win-Out

Upper limit (Up), Lower limit (Low), Filter (FIt)

Logic

E

Filter, Trigger pattern (1 to 4)
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Trigger Criteria Search [ MEM ] REALTIVE

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.

SEARCH |_EI:|
2 I Method |Trigger = Range |Wh0le - []auto Close
4 — Souce |Sglctho. -] Mo |analogt - M |Timebasel -
il |Level - L fov ]

Unit1 Chl Se |1 «|FItjOff
3 8 &

| Exec | MNext ||M0ve CurAlMove CurEl|

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 set-
ting).
Block (only for the Real-Time Saving func-
tion)

Searches the currently loaded mea-
surement waveform block.

AB Cursor Searches between A/B cursors.
When only one cursor is enabled,
searches forward from the cursor loca-
tion.

4 Select the trigger search criteria.
Because searching is timebase-depen-

(Trigger criteria settings for Analog No. 1 to No. 8, or Logic No. 1 to dent, waveforms measured with different

No. 4) timebases must be searched separately.
CURSOR Move the cursor to the [Source] item. SRR WD D Seaz 1Es e A
Flto F8 Select either choice. setting. o ]
See "Select which timebase to search (if
AND Searches for the condition in which all measured using two timebases)."
trigger criteria are met. (= p. 218)

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. etd [Trigger - Range  [whale - [] suto Close
When the trigger 5 s R No.  |Bnalogl of ws fTimebaser 1 @G
type is [Level] 7 — T [Level < L Jav |
8 —— junitt  Fjcht  F[Se [1 oFitoff 9
| Exec | MNext | |M0ve CurAlMove CurEl|

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.
F1lto F8 Select either choice.

Timebase 1 Searches a Timebase 1 channel (de-
fault setting).

Timebase 2 Searches a Timebase 2 channel.

7 Select the trigger search type

CURSOR Move the cursor to the [[ﬂ] item.
F1lto 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.

CURSOR Select the trigger search criteria.

F1lto F8 Available selections depend on the search type.
Lvl Set the signal level (threshold voltage)
(Level) for search.

Searching is applied when the signal
crosses this level.

Slp Select the slope (input signal rising T

(Slope) or falling 1) for search.

Flt Set the filter width (trigger filter) for

(Filter) search. Prevents noise from causing
false triggers (= p. 143).

Up Select whether to search for upper or

(upper limit)  lower limit values.

Low

(lower limit)

To combine different search criteria with logical [AND] or [OR],
repeat steps 5to 9 to specify all necessary criteria.

Trigger search criteria settings are the

same as the pre-measurement trigger cri-

teria settings.

See "6.7 Triggering by Analog Signals"
(= p. 140)
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Operating Key Procedure Select (z) [Auto Close] to

Setting Logic Channel Search Criteria have the dialog close auto-
matically after searching.

[]auto Close

Method | Trigger - Range  [whale

10 SOUICE  |Select Mo, x ITimebasel - 1 11
Set Filter
Logic channel 12 Jor  -lfore B = Hx Hx =
search criteria |—|
13 !—! Exec ‘ Mext | |M0ve CurAlMove CurEl| Close ; 14
Trigger filterAiFilter WidthA| Trigger pattern
1 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.
11 Select the timebase to search (if measured using two
timebases). [mEm]
CURSOR Move the cursor to the [Axis] item.
F1to F8 Select either choice.
Timebase 1 Searches a Timebase 1 channel (de-
fault setting).
Timebase 2  Searches a Timebase 2 channel. Trigger search criteria settings are made

using the same procedures as the pre-
measurement trigger criteria settings.

12 Select the trigger search criteria for logic channels S0 TRE sl By L S

Set the trigger search criteria for each channel. (Cogic Trigger)™(=>p- 155)

To combine different search criteria with logical [AND] or [OR],
repeat steps 10 to 12 to specify all necessary criteria.

Search
1 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].

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. 140)

When the slope (SIp) setting is [T{], the search result location is one sample
late.

Level Trigger Search

When the slope (Slp) setting is [T], [J/]

When the slope (SlIp) setting is [Ti]

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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| 8.14.2 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 ] 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

Method ] []auto Close Select (ED [Auto

2
| o - Close] to have the dia-
m 5 ms L5 .
3 joe Zjo7 Hjos B [17 Ef1s Bl & Je20 Hjooo B log close automatlcal-
ly after searching.
| T+ |ooooo Ejoo Ejoo & oo Hjooo B
4 _— Exec Mext Maove Cur AlMove Cur B Close |._ 5

2 Select the contents to find.
CURSOR Move the cursor to the [Method] item.

F2 Select [Time].
Date field (to specify an absolute time)
3 Specify the time to find

CURSOR Move to the date field (to specify an absolute TR W N - N
Flto F8 time) or time from trigger [T] (relative time), and Ioe 7 e 8 [17 Bfs BR1 B 20 Blpon B

set the time to find.

T+ fooooo B0 Efpo 5 fooo Efoon B

To set by date

) Time from trigger [T] (relative time)
Set the recording date.

(T+: time after a trigger event, T-: time be-

fore a trigger event)
Set the time from the trigger event.

When pre-triggering was enabled for recording,
you can specify time before the 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].

5 Close the search function.

F8 Select [Close].

sIsAjeuy pue BUlIOJIUO US31DS WIOOARM 8 Ja1dey)d




222
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| 8.14.3 Searching for Peaks

You can select to search for the maximum, minimum, local maxima and local

Peak Search

minima of recorded measurement data.

To open the screen: Press the DISP key — Waveform screen

Operating Key

1 FUNCTION MODE
F7

CURSOR
F3

CURSOR
F1to F8

[ MEM | (REALTIME
Procedure
Display [FN] mode.
Select [Search].
The [SEARCH] dialog box appears.

3
2 | Method IPeak - Range rWhD|B - [ Auta Close —— Select (z) [Auto
Close] to have the di-
Type | irnal 3

4 | o Ma_XILE o alog close automati-
5 | fories —Efens cally after searching.
6 Fiter  [off &
7 ! : Exec | Mext | |M0ve Cur A|Move Cur B

Select the contents to find.

Move the cursor to the [Method] item.
Select [Peak].

Select the search range.

Move the cursor to the [Range] item.
Select either choice.

Whole Searches all waveforms (default set-
ting).
AB Cursor Searches between A/B cursors.

When only one cursor is enabled,
searches forward from the cursor loca-
tion.

4 Select the type of peak to search for.

CURSOR
F1lto F8

Move the cursor to the [Type] item.
Select either choice.

Maximum Search for the maximum value (de-
fault setting).

Minimum Search for the minimum value.

Maximal Search for a local maximum value.

Minimal Search for a local minimum value.

5 Select the channel to be searched.

CURSOR
F1to F8

Move the cursor to the [Ch] item.
Select the input module (Unit) and channel num-
ber data to be searched.

[Maximal]

First Search

v

Search After Next

Next Search

[Maximum]

When searching local maxima and
minima

Click the [Next] button to locate the next
local maximum or minimum after the cur-
rent location.
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Method IPeak - Range IWhDIe - [ auta dlose
Type IMaximaI -
ch o B B

6 —rFiter  Joi B

7——| Exec | Mext ||M0ve Cur A|Move Cur B

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
CURSOR Move the cursor to the [Filter] item. _ _ _
F1lto F8 Set the criteria for the local maximum or mini- !—006“ EEAITT. when the filter setting
mum value. (1div = 100 points) is 0.1 div (0.1div=10 points)

Off When avalue is larger (or smaller) than the

value of the data points immediately before W
and after it, that value is considered to be a /{
local maximum (or minimum) (default set- 10 points 10 points

ting).

0.1to When avalue is larger (or smaller) than the
10.0 div  values of all of the data points within the
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].

8 Close the search function.

F8 Select [Close].
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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 HD Unit, 9717 MO 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 name (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 "10.4 Loading Data" (= p. 275)

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.
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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).
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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. 81)

From the Initial screen:
Press the F4 [REALTIME] key.

<

o

a1

g2 8o 12-bit  20MS/s

@3 8o 12-bit  20MS/s
Hoo [T 12-bit  20MS/s
Mare [ 12 20MS /2
VR e
iz g; 8936 12-bit MS/s

From the Waveform or Settings screen: Function Menu

Use the CURSOR keys to move the cursor to ] o Hq
the function menu, and press the F4 [REAL- (Waveform screen) ==
TIME] key.

us S00us 1.000ms 1.500ms 2.000ms

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.
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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

—
“mmmsl P o= ol
[ e —

[ settingReset... |

Press the SUB MENU keys to select the =
menu — | E |

- =
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

o

RIS

D Tooc T |

Selecting channels to use
With the Real-Time Saving function, measure-
T |[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 [reacrn]
2 —=p romom
Making settings for saving data R e TE— |
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- S e S | Ui |
A x 20,000 dv FEF g R E
stalled or inserted properly. o ro e 5
iwend o BB E P E| .
Make measurement waveform settings ==
Se Iect th e ti m e base (Sam pl i ng rate) and re_ - In case of an automatic setup, the free capacity of 64 MB and more is necessan Y. m@@g H
[ =

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
Press the SHEET/PAGE keys to select the
[One Ch] page

6 Select the Unit (module) and Channel

A4

7 Select the measurement range (vertical axis)
Make input-module-related settings

4

8 Perform zero adjustment

* (after warm-up)

(As occasion demands)
9 Set the scaling, waveform colors and
zero position

!

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

10

L\ 4

11 Select the channels to display

Up to 32 channels can be

displayed per sheet.

[Module] —analog(12-bit) | Zero-Adust | a
Modk [voltage ]
C I rrra—]
Range(/ci 5
o] a0 Erv——

=

(1158 - 62.50v)
Couping  [oc f

LPE [or g

Moave Diselc, - [
L Fra—]

[

P

See "Chapter 5 Input Channel Settings" (= p. 109),

"7.1 Making Input Waveform Display Settings (Analog
Waveforms)" (= p. 164) in this manual,

"Chapter 3 Input Channel Settings" in the Input Module

Guide

(If you want to change the layout of the waveform
screen to show any combination of channels)

Set on the Sheet Settings screen.

[reagoe]
10_% st i A o e | o
e EERCY TS
o [ch lowh |

I BT e | S

Gl H-Speed r
- 11
:

pit-Screen—3 Graphs

seral [Herizontal

combin
display
channels

[— z

rm %

[Sheot Wo. Gheotl ~ Sheetie)

Resets All Sheet Settings.

-
| ) H
|EX

See "Chapter 7 Waveform Display Settings" (= p. 163)

Start of Measurement Press the START key (the green LED lights).

Data acquisition

\ 4

@ @ [ sTOP] O START O
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

b

SAVE

Press the STOP key.
Recording stops after acquiring the specified length
(the green LED goes off).

@ STOP D[ﬁ]o

STANDBY/ON

Press twice to stop immediately.

Analysis on the waveform screen.

See "Chapter 8 Waveform Screen Monitoring and Analysis"
(= p. 185)

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.

« 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
= T
e 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. el

See "Chapter 10 Saving/Loading Data & Managing Files"
(= p. 243)

Measurement data stored in memory by the Real-Time
Saving function is saved as Memory function data
(-MEM).
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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 Destration I
Lot [Dmm § Roht [oom F

Top [lowm § Eottomfomm 5

Prining Colors S a—

[The chorce prints It choases the ane to prnt when pushing PRINT key.

"Chapter 11 Printing" (= p. 297)
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9.3 Pre-Measurement Settings

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. 80).

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 IEE
gardless of whether their waveforms are dis-
gla){e"dc.h ter 7 Wavef Display Settinas” Logic channels
ee: 163;”0 er aveform Display Settings” (= p. 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.

2 Specify the save destination.

CURSOR Move the cursor to the [Save in] item.
F1 Select [Edit].
The [Browse Folders] dialog box appears.
CURSOR Move the cursor to the save destination of the
storage media.
Select the storage media: () {J CURSOR
Open the layer below: [ CURSOR
E1 Select [OK].

The dialog box closes.

Set the save name (if you want to change the name).

CURSOR
Flto F8

Move the cursor to the [Name] item.

Enter the save name.(default setting: REAL)
See "Entering Text and Comments" (= p. 65)
Select the contents (Name Pattern) to be automatically
added to the save name

CURSOR
F1to F8

Move the cursor to the [Name Pattern] item.

Select the contents to be automatically added to
the save name

Numbering Appends serial numbers beginning

with 0001 as a suffix to the save name.

Trig (suffix) Appends the trigger date and time as a

suffix to the save name.

Trig (prefix) Appends the trigger date and time as a

prefix to the save name (default set-
ting).

Set the timebase [Sampling] of the measurement wave-
form.

CURSOR Move the cursor to the [Timebase] item.

F1to F8 Set the time per division (timebase) on the
(Switch Display: Fg) horizontal axis for recording the measure-
ment 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

The (linked) sampling rate is changed according-
ly. (The sampling rate can also be set directly.)

& Use ch

[Save]

Save in 2 |PCcarD #1: %

3 JreaL
Mame Pattern 4 ITrig(suf‘ﬁx) bl

MNarme

linel

|—[-_ p 1

When saving to a shared folder on a

computer

See: "10.1.6 Using a Network Shared
Folder" (= p. 249)

The available space on the selected stor-
age media is displayed by selecting the
[Update] button at the bottom of the
screen.

Available space on save destination
storage media
Measurement is disabled if the available

space at the save destination is less than
3 MB.

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
the  save name (for example,
REAL_0001).

See: "File/Folder Organization for Real-

Time Saving" (= p. 237)

For an example of file names created by
the [Name Pattern] setting: (= p. 256)

Timebase

5 [iooms/d :
(Sampling Speed) Ilms,’S -

The available timebase settings may be
limited by the save destination and the
number of channels used (= p. 237)

When the timebase is 100 us/div or 200
us/div
The waveform is not displayed while mea-
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 (Fixed recording length)
Select from the fixed recording lengths(de-

fault setting)

User (Arbitrary)
Set an arbitrary recording length in units of
divisions

Time Specify the amount of time to record.

Shot

6 GrFied Ouser (O 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
F1to F8

Move the cursor to the [Timebase] item.

Set the time per division (timebase) of the hori-
zontal axis.

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 (9715) with 32 MW internal memory: at least 32 MB
available space

* Model 8861 (9715) with 64 MW internal memory: at least 64 MB
available space

* Models 8860 and 8861 other than the above: at least 128 MB
available space

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

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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Operating Key Procedure
8 Select the recording method [Trigeer Mode] Timer -
CURSOR Move the cursor to the [Trigger mode] item. PElD Oxp G Phae Ssee
. . 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).

Repeat Until you press the STOP key, recording

repeats at intervals of the set recording UGEEtE

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. 156)

Select each channel

To open the screen: Select with the SUB MENU keys —Channel Settings screen
See "Chapter 5 Input Channel Settings" (= p. 109) 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. 163)

« 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 | L ]

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 "10.3.5 Setting Manual Save (SAVE Key Output)" (= p. 263)
"11.4 Making Manual Print (PRINT Key Output) Settings" (= p.
303)
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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 HDD PC Card, LAN (shared folder) or MO
100 us * 1 —
200 us * 1 —_—
500 us
1ms
2ms 10
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 "10.1.7 Initializing (Formatting) Storage Media" (= p. 251)

« Depending on the disc type and usage conditions when saving to MO, measurement
during real-time processing may be aborted. Specifically, writing to 128 MB and 2.3 GB
media may be too slow to satisfy the specification of the above table. Therefore, we rec-
ommend testing whether measurement can be performed when using the intended MO
media before attempting critical recording. Alternatively, select a slow timebase setting.

File/Folder Organization for Real-Time Saving

Save Example
REAL: Name specified for [Name]

gavi - 141925 060418 _REAL.RSM
estination
REAL (Save Name) 141925 060418 REAL_001.RSM
Folder

]

REAL_0001 '
Folder + Saved when measurement finishes

@ 141925_060418_REAL.RSI .

Buines awil-eay yum Bulinsesy 6 J91dey)d




238

9.4 Analyzing Data

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. 241).

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/div [ Gonfie [ . .
Er— — ' a [Whole] is displayed when measurement

sz finishes.

9.5000 5 10,0000 5 10,5000 5 1100005 1150005

N

M 070006 16254532 | s gt @ﬂ‘

Disp < Move the cursor to the [Disp] setting item

Load |[1.000 «| div and select F3 [All].
e mrmtres e i 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

cates the currently displayed measurement wave-
measurement waveform ‘ f
displayed at the bottom ‘ . F3 orm.
f.50005 0000 s 85005 o —eps

The measurement waveform can be scrolled with
the SCROLL keys.
The framed area of the whole waveform is linked

Loaded measurement

Measurement waveform area .
Waveform N \ for scrolling.
5.10000 5 9125005 5.15000 5175
g == @) =
\ [+T07/08/ 06 16:33:10.26 [ T RIst T 1]

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. 214)
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9.4 Analyzing Data

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
A\ |
[ ]

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-
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ment waveform.
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3 Move the cursor to the [Load] button and
select F1 [Load].
The number of specified divisions of the measure-
ment waveform is loaded.
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< 100ms/div To change waveform magnification
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item, and select the display magnification. The
waveform is magnified or reduced by the specified

magnification.
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9.4 Analyzing Data

Press the FILE key to display the File
screen. Select and load an index file (.RSI)
created by the Real-Time Saving function.

File Selection: (Y TJ CURSOR keys

Loading: F1 [Load] key (Page 1/3)—F1 [Execute]
key

See "10.4.3 Loading Waveform Data" (= p. 279)

The selected file is loaded and the display
shows the [All] setting display on the Wave-
form screen.

When first loaded, no measurement waveform
is displayed at the bottom.

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.

With the SCROLL keys, select the loading
location from the whole waveform at the
top.

Move the cursor to the [Load] button and
select F1 [Load].

The number of specified divisions of the mea-
surement waveform is loaded.

Buines awil-eay yum Bulinsesy 6 J91dey)d
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9.4 Analyzing Data

9.4.2 Calculating

Data recorded with the Real-Time Saving function can be subjected to numerical
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 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 Supplement




243

Chapter 10

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 C 3 . SHEET/PAGE
SUB MENU *
SET

ESC SELECT

M A~ M

Open the File Screen
About screen contents:
"2.5.8 Save Settings Screen" (= p. 38)
"2.6 File Screen" (= p. 40)

on 3 [Calc Resuits] [off g

| C—

[Trig(prefix) El

inary el

WBTP RRGHET s B e XPe|v 3 Tx

=2, 8860 Name TEST 5
= R PCCARD #1 - o
5 e [rolER
\\\\\\\ Q et 01/19/2006

“® PC CARD #2 Date 06/06/18 140438

=
it Size

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. 244)+!

« MO disk (= p. 245)*?

* Floppy disk (= p. 247)*2

« Hard disk (= p. 248)*2

* USB disk (= p. 248)(= p. 254)

« Shared folder on a network (= p. 249) *3

*1. For details on handling, refer to the Quick Start Manual.
*2. Optional drives are available.

*3. Requires configuration of the communication settings.
(= p. 359)

Save Method (= p. 258)

» 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)

« Initializing storage media (= p. 251)

e Loading (= p. 275)

« Copying (= p. 289), moving (= p. 290), and
deleting (= p. 291)

¢ Renaming (= p. 291)

» Creating new folders (= p. 292)

 Sorting files (= p. 293)

 Setting the files (= p. 294) and items to display
(= p. 294)

Loading Data & Managing Files (File Screen)

Save Types

Save

Settings Data (= p. 265)

Waveform Data

¢ Saving data automatically during measurement
(= p. 267)

« Selecting waveforms, then saving (SAVE key)
(= p. 270)

Display Screens (Screen Image)

¢ Saving data automatically during measurement
(= p. 272)

« Selecting screens, then saving (SAVE key)
(= p. 274)

Numerical Calculation Results

¢ Saving data automatically during measurement

¢ Calculating and saving after measurement (SAVE

key)
"1.4 Saving Numerical Calculation Results" in the

Analysis Supplement
File types (= p. 252)
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10.1 Storage Media

I 10.1 Storage Media

| 10.1.1 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 9626 PC Card 32M

e 9627 PC Card 64M

e 9726 PC Card 128M

e 9727 PC Card 256M

e 9728 PC Card 512M

e 9729 PC Card 1G

PC Card Insertion & Removal

Right Side of Instrument Eject Button

It

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. 254)

To use the Model 9558 GP-IB Card interface card, insert it into the PC CARD
slot.

See "13.5 Using an Interface Card" (= p. 380)
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10.1 Storage Media

10.1.2 Using an MO Disk

/NCAUTION

NOTE

An optional 9717 MO Unit (optional built-in unit installed prior to shipment) is
required to save or load data to/from an MO disk.

Supported MO Disks

3.5 inch MO disk
128 MB, 230 MB, 540 MB, 640 MB, 1.3 GB, 2.3 GB

Handling MO Disks

* Inserting a MO disk upside down, backwards or in the wrong direction may
damage the instrument.

« Do not remove the MO disk or turn off the power while the LED of the MO unit
is lit. Doing so may damage data on the MO disk.

e Do not use the MO unit while the instrument is tilted. The unit may not work
properly.

» Do not subject the MO unit to excessive shock or vibration. Doing so may dam-
age the MO unit.

« To avoid damage to the MO Unit, be sure to remove the MO disk before ship-
ping.

e Use an MO disk in an environment with a temperature of 5 to 35°C.

« Initialize (format) unformatted MO disks before use.

See When using the instrument to initialize an MO disk
"10.1.7 Initializing (Formatting) Storage Media" (= p. 251)

 Disable write protection before inserting an MO disk. Saving and initializing
cannot be performed while write protection is enabled.

« After an MO disk is inserted, it cannot be accessed until the LED light of the
9717 MO Unit goes out (approximately ten seconds).

* The number of bytes available differs depends on the MO disk type.

Enabling & Disabling Write Protection
§ When write protection is enabled
(writing not possible)

1 When write protection is disabled
(writing possible)

so|14 Buibeuey  ereq Huipeo/buines QT Jo1dey)d
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10.1 Storage Media

MO Disk Insertion & Removal

Right Side of Instrument Eject Button & LED

Inserting an MO Disk

With the label on the eject button side,
fully insert the MO disk in the direction
of the arrow.

Removing an MO Disk

Press the eject button. (An MO disk
can also be ejected by performing an
operation from the File screen. See
below.)

MO Disk Slot
Model 9717 MO Unit
(Option)

Manual Eject Hole

When Pressing the Eject Button Does Not Eject the MO Disk
Follow one of the procedures below to remove the disk.

¢ Procedure 1
Turn on the POWER switch while pressing the eject button of the MO drive.

¢ Procedure 2
Turn off the POWER switch and insert the supplied eject pin or a pin with a diameter of
1 mm into the manual eject hole of the MO drive. The disk is ejected.

When a MO disk is inserted, the name of the storage media appears on the File
screen.
See "Storage Media Names" (= p. 254)

Ejecting an MO Disk from the File Screen

1 vazseaciF |2 baXBa| v 3

£, 8860 Media : [Mo
- PC CARD #1

1% PC CARD #2 Free Size: | 2177 MB
& Mo Total Size = [2177 MB

‘Il displays the file list of this media with the “ENTER" key.

[B meDis LsT
Media FreeyTotal Remark
FWRC CARD #1 19.71 MB/30.88 ME  TOSHIBA THNCFO3ZMBA
pro .
2 ‘ B0 217.7 MB[217.7 MB FUIITSU MCRIZ304P-5

Press the FILE key to display the File screen.
Use the CURSOR keys to select [MO] in the media list.

Press the F3 [Eject] key.
A confirmation dialog box appears.

Press the F1 [Execute] key. The MO disk is ejected from the MO unit.

To cancel ejecting, press the F2 [Cancel] key.
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10.1 Storage Media

10.1.3 Using a Floppy Disk

An optional 9716 FD Drive drive is required to save or load data to/from a floppy
disk.

Supported Floppy Disks

3.5inch 2HD or 2DD
Floppy disks formatted to 720 KB or 1.44 MB

Handling Floppy Disks

ACAUTION * Inserting a floppy disk upside down, backwards or in the wrong direction may
T — damage the device.
* Do not remove the floppy disk or disconnect the USB cable while the LED of
the floppy disk drive is lit. Doing so may damage data on the floppy disk.
« To avoid damage to the floppy disk drive, be sure to remove the floppy disk
before shipping.
« Place the floppy disk drive on a flat surface where it will not be subject to vibra-
tion.
» Use a floppy disk in an environment with a temperature of 5 to 40°C.

NOTE « A 2DD (640 KB) or 2HD (1.2 MB) floppy disk that was formatted on a PC-9801
" cannot be used.

* The number of bytes available depends on the floppy disk type.

« Disable write protection before inserting a floppy disk. Saving cannot be per-
formed while write protected is enabled.

Enabling & Disabling Write Protection

3 When write protection is enabled
(writing not possible)

1 When write protection is disabled
(writing possible)

so|14 Buibeuey  ereq Huipeo/buines QT Jo1dey)d

Connecting a 9716 FD Drive & Inserting/Removing a Floppy Disk

Right Side of Instrument Model 9716 FD Drive (Option)

Connecting a 9716 FD Drive
Connect the 9716 FD Drive drive
to the USB port of the instrument.

Inserting a Floppy Disk
With the label facing upwards, fully
insert the floppy disk.

LEF

USB Port Removing a Floppy Disk

LED Eject Button Press the eject button.

When a floppy disk is inserted, the name of the storage media appears on the
File screen.
See "Storage Media Names" (= p. 254)
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10.1.4 Using a Hard Disk

An optional 9718 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 60 GB. (1 GB = 1,000,000,000 bytes)
The hard disk is initialized prior to shipment.

ACAUT’ON » Do not turn the power off during hard disk operation (saving or loading).
T — 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.

| 10.1.5 Using USB Memory Devices

Data can be read and written to a USB memory device connected to the USB
port.

ACAUT’ON » After confirming proper connector orientation, connect it to the USB port.
T — 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.
» Do not transport the instrument while a USB memory device is connected.
Damage could result.
» Not all commonly available USB memory devices are supported.

USB Memory Device Insertion & Removal

Right Side of Instrument Inserting a USB memory device

5 N Confirm that the connector of the USB mem-
%Jj 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 memory 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. 254)
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10.1.6 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
o a PC. Before configuring settings on the File screen, connect to the PC to be
used.

See "13.1 Connection Configurations" (= p. 360)
"13.2 Controlling the Instrument over the LAN Interface" (= p. 362)

Registering a Network Shared Folder [MEM J REC ] REALTIME]

To open the screen: Press the FILE key — File screen

Operating Key Procedure

IRESHAJSEAF I RaXBE 2 LD

1 Open the dialog box. Raen T G

B

8 e i i i e “ERTIR by

FUNCTION MODE ~ Switch to [FN] mode.

(2]
]

F5 Select [Create Share].
The [Create Network Share Connection] dialog
box appears.

2 Enter the host name of the PC to which to connect.

so|14 Buibeuey  ereq Huipeo/buines QT Jo1dey)d

CURSOR Move the cursor to [Host Name] and enter a host e —— 4500
Flto F8 name. 2 \ 4
See "Entering Text and Comments" (= p. 65) ‘
After input, a dialog box appears. g —
3 Enter the user name and password for logging on to the
PC (if security has been set). ﬁ%
Enter the User Name for Lagging on &3]
CURSOR Move the cursor to and enter the information for . g
User Mame © ,—
each of [User Name] and [Password]. . [
E1lto FS Select the [OK] button. -
3
The names of the shared folder on the PC ap-
pears in the share list. *
4 Connect to the Shared foldel’. Create Network Share Connection <]
Host Name : [REMOTE 4 ‘
CURSOR Move the cursor to the folder you want to share | i
F1 from the share list and select the [Connect] but- || = e
ton. T— ‘ ‘
A dialog box appears.
5 Enter the user name and password for accessing the |
shared folder (if security has been set). e [
When next boot-up, establish connection.
CURSOR Move the cursor to and enter the information for 5
each of [User Name] and [Password].
F1to ES Select the [OK] button. *
Select the [Close] button. [ wEDLA LI5T
When a connection is successfully established, | [2.¥edz | GIES/ilot]
. Te®PC CARD #1 224.46 MBj243.98 MB
the storage media name (Network #1, etc.) ap- | #&®prc carp #2 8.75 ME{30.88 ME
pears in the File screen. FoHOD 55,88 0B/55,98 0B

P SRNETWORK #1 1574 GB/32.67 GB
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Canceling Shared Folder Registration "MEM X REC | REALTIME]

To open the screen: Press the FILE key — File screen

-\

Operating Key

FUNCTION MODE  switch to [FN] mode.

F6

CURSOR
F1

Select [Disconnect].
The [Disconnect Network Share] dialog box ap-
pears.

Select the folder you want to disconnect from the
list and select [Disconnect].

The shared folder registration on the instrument
is canceled.

The storage media name is deleted from the File
screen.

Procedure

Disconect Network Share:

(C5SHARE (REMOTE)

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. 261). (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"Interface Communication Settings: Network Connections" (= p. 366)
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10.1.7 Initializing (Formatting) Storage Media

Storage Media the Instrument is Capable of Initializing and Formats

Storage Media Format
Floppy Disk MS-DOS Format (FAT)
When formatted normally: 2HD (1.44 MB), 2DD (720 KB)
PC Card MS-DOS Format
MO Disk 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 ] REALTINE
To open the screen: Press the FILE key — File screen

Operating Key Procedure

T L L CREY LY Y1 T aEA=EnL
=8

MMMMM

1 Insert the storage media.
See "10.1 Storage Media" (= p. 244)

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. 254)

s . MEDIA LIST
3 Initialize the storage media.
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 [Cancel].
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10.2 Data Capable of Being Saved & Loaded

10.2 Data Capable of Being Saved & Loaded

Data the Instrument Can Save & Load “O” = Possible, “~” = Not Possible
Save PC
File Tvpe File | Indica- File Extension & Load | Read
yp Format | tion Description Manu- ead-
Auto al able
. ; Settings Data (Measurement
Settings Data*! Binary [5] |SET Configguration)( - O o -5
@ MEM Memory Function Waveform Data (@) (@) (0] —*5,*6
E REC Sztc;rder Function Waveform o o o 556
Waveform Data*?
. S led f data f th
Whole of the waveform ac- | Binary RSM R;;Q]PTiemgvg\;\e/iggrf]u nit?onrom € (0] — o -
quired by the instrument or E
a section of the waveform . RSR \éVhOII?rWENgfor_m dfata ftr_om the 0 _ o _
specified with the A and B eal-1ime saving function
Cursors. [F) |FFT FFT Function data 0 0 o) —5
Text TXT Text Data o 0] - (0]
i 1 %
Waveform Manage- IND Index data for divided saving (@) (@) (0] 5
ment Data (ind Index data for memory division
naex :
(Memory Division', Divid- | o) @ SEQ (s(;;\(/aizte)d automatically for batch o o (0] —*5
ed Saving, and when Real- 9
Time Saving is selected) RSI ISnde_X d|a£ta fotl_’ the Real-Time o _ o B
aving Function
Numerical Calcula- o, TXT  Text Data o | o | -] o
tion Results
Captured Screen BMP @ BMP Image Data (@) (@) - (0]
*4
L e PNG [ [PNG Image Data 0 0 - 0

*1. Settings data can be loaded automatically at power-on (Auto Setup function) (= p. 281).
*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 data is 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. 195).

*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.

*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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ACAUTION If a warning 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. 261)

Data Saving Rate

The saving rate varies depending on factors such as the communication condi-
tions.
Saving Rate for Binary Format (Reference Value)

9]

Storage Media Saving Rate Storage Media Saving Rate g‘—,’

°

Floppy Disk 14 KB/s PC Card 450 KB/s o

MO Disk (Built-in) 300 KB/s LAN (Transfer to 630 KB/s :

o

Hard Disk (Built-in) 1.2 MB/s Shared Folder) o

g

. . >
File Sizes Q
=

Data Type Size 8

o

Settings Data 386 KB =1

«Q

Measurement Data See "Appendix 2.2 Waveform File Sizes" (= p. A19) o

Screen Image Data BMP Color: Approximately 938 KB, g

BMP Compressed Color: Approximately 100 KB, Qo

BMP Grayscale: Approximately 100 KB, =

PNG: Approximately 50 KB g

NOTE » Files larger than 2 GB cannot be saved. In this case, specify a range to save @_
T using the A/B cursors, and perform a partial save or divided save so that the a
file size is smaller than 2 GB. n

« The file sizes of BMP compressed color and PNG formats may vary greatly g

n

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
[Browse Folders] dialog box.

This dialog box is displayed by selecting = e
F1 [Edit] from the item for specifying the
[Save in] on the Save Settings screen, etc.
See "10.3.3 Specifying the Save Destination"”

(= p. 260)

Loading Data or Managing Files

in the

[ pccarp 21

£ 2 8860

OK ‘ ‘ Cancel

of Storage Media

Press the FILE key and select a storage WRT G EGEHE L RB e X e w0
i 1 H H =2} 8860 MName: R —

media or file from the list on the File Semomn o il

screen. ; EESARD #2 2;‘: 05/05/18 140438

See "10.4 Loading Data" (= p. 275)

Storage Media Names

It moves to this folder with the “ENT.

TEST.SET SET

Clls}2
D@S STARTLP.SET SET
r[s)4 NOMNAME SET SET

CH)s  140343_0S0S18_AUTOMEM  MEM

Storage Media

Storage Media Name Displayed on the Instrument

Hard Disk (Built-in)

HDD

MO Disk *! (Built-in 9717 MO Unit)

MO

PC Card (PC Card Slot) *1

PC CARD #1, PC CARD #2

Floppy Disk (9716 FD Drive) *1+*2

FDD #1, FDD #2,.. FDD #5

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. 249)
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10.2 Data Capable of Being Saved & Loaded

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 hame 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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10.2 Data Capable of Being Saved & Loaded

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

handling) setting is [Numbering])

TEST.MEM, TEST0O001.MEM, TEST.MEM, TESTO001.MEM,

Waveform | rocriooo, .. TESTO0002, ...
[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-
. save name+0001, 0002,... four-digit serial number

tions
TEST, TEST00001, TEST0002,...
(when the save name ends with a number)
TEST1, TEST2, TESTS3,...

Screens same as for Auto Save of wave- | same as for numerical calculations
forms

Settings | 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

[ (Folder)

102030_050430_0001
See "10.3.4 Setting Auto Save" (= p. 261)

[M] 102040 041030 AUTO.MEM
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I 10.3 Saving Data

| 10.3.1 Save Sequence

After installation and connection, Measurement Preparations
turn the power on. See "Chapter 3 Measurement Preparations” in the Quick Start Manual

v

Set the measurement configuration.

v

Insert the storage media.

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 "10.1 Storage Media" (= p. 244)

When using unformatted storage media, initialize the storage media
from the File screen.

l See "10.1.7 Initializing (Formatting) Storage Media" (= p. 251)

(Initialize the storage media.)

Configure the settings on the Save Settings screen ([Save] menu).
See "10.3.2 Save Methods" (= p. 258)

Select the save method.

* * Select whether to save data automatically during measurement or set the
Auto Save Manual Save data to save and perform manual saving (SAVE key) after measurement.
« When saving automatically: [Auto Save] page (= p. 261)
I_I_I * When saving manually: [SAVE key] page (= p. 263)
Quick Save Selection With [Selection Save], the data is saved after selecting the save destina-
Save 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

v SAVE key begun or has ended.

Make sure the storage media has been inserted in the instrument.

Select the save destination.
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Select the storage media and save destination in the dialog box.

+ * + (= p. 260)

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. 258))

(*: Manual saving only)

Select the data to save.

[ | | | [ |
« Waveform data < Display screen*

« Settings data*
¢ Numerical calcu-
lation results

For auto save, make sure the auto save setting is set to On before be-

Measure H (Measure) S
ginning measurement.
* * Auto Save
‘ Auto Save | ‘ Manual Save ‘ The data is saved before and after measurement.
* To stop saving, press the STOP key. Measurement also ends at the same
SAVE key l time.

Execute button 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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10.3.2 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
of data can be saved simultaneously.

Before measurement, set the save destination and the data to save.

(= p. 261)

Manual Save Press the SAVE key and save specified data.
There are two save method types.

(Saving with the Quick S

AVE k . uic ave
= ey) Before pressing the SAVE key, preset the data to save. The data
(= p. 263) 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.

Data Capable of
Beij ng Saved Save Data Auto Save Manual Save

Save waveform data. (whole of (=p.267) (= p.270)
waveform, section of waveform)

Waveform Data

Save measurement configurations
Settings Data and other settings made on the
Settings screen.

(= p. 265)

"1.4 Saving Numerical Cal-
culation Results" in the
Analysis Supplement

Numerical Calcula- Saves numerical calculation re-
tion Results sults.

Screen Image Save a copy of the screen. (=p.272) (= p.274)

Set the save method on the Save Settings screen.

Auto Save: [Auto Save] page Manual Save: [SAVE Key] page
| PETIRLC Auto Save - il | MEM | R st save | EIXTE TR
flastoSavel (5o 3 i < & -ISAVE Key] i o
B [ —— Fommwer—  Auto Save Settings osszas | ([TERE || stvEkey ooen [EEmemmmm s Manual Save Settings | [ojesrzom
| Chanel Save n 2 F = (= p.261) [Grawe || Sn PCCARD #1: ¥ (= p. 263)
—— | I
Same Name [wrberna 7 i s | irgipreny)

| ke

] T T = |

‘ ‘Sheet Sava Method Normal Save 5
Directory Creation [ E]

Applic

[ |

[Tomoee Waveform Numerical Calculation o |

Vv .

| Settings (= p. 267) Si::ttllng_s Supol " e || Waveform Screen Image
(Analysis Supplement) Settings (= p. 270) ~ Settings (= p. 274)
Image Settings )
(=p.272) i@l | — || Settings Data Numerical Calculation

“:m ereen or N = |m]| Settings (= p. 265)  Settings

[t dlal (Analysis Supplement)

==l

I The cf | fe saveT I CROOSES e GNE [0 SEVE WIER PUSTANG SAYE KEY.

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 "10.3.7 Automatically Saving Waveforms" (= p. 267),
"10.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (= p. 270)

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. 279)

Divided Save is not available in the following cases:

* When saving to a floppy diskette

* When manual saving with Memory Division enabled, and the [Target Blocks]
setting is [All Blocks].

To save selected memory blocks from a recorded waveform

(only when manual saving using Memory Division)

When the Memory Division function (= p. 103) is enabled and waveforms are
recorded to individual blocks, you can select whether to save only displayed
blocks or all used blocks.

See "10.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (= p. 270)
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10.3.3 Specifying the Save Destination

NOTE

Set the save destination in the [Save in] item on each page of the Save Settings
screen.

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 X REC |

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

Operating Key

1 Select the save method.

Procedure (When [Auto Save] page)

SAVE Key
SHEET/PAGE Selectthe [Auto Save] or [SAVE Key] page. fAutoSavel ——Jon — &
2 Open the dialog box for specifying the save destination. [j::: ::i 2 cceo s viest ]-
CURSOR Move the cursor to the [Save in] item. o i
F1 Select [Edit].
The [Browse Folders] dialog box appears. l

3 Specify the save destination.

CURSOR

F1

Move the cursor to the save destination of the
storage media.

|§pc CARD #1: %
Select the storage media: ((J CURSOR RS-
O CURSOR

Open the layer below: Storage Media

Select [OK].

‘ Ok | | Cancel |

To cancel setting

Select F2 [Cancel]. See "Storage Media Names" (= p.

254)

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 "10.7.5 Creating New Folders" (= p. 292)

When saving automatically, folders can be created automatically if [Directory
Creation] is set to [On].

See "10.3.4 Setting Auto Save" (= p. 261)
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| 10.3.4 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 }

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

1

Operating Key
Enable auto save.

Procedure

SHEET/PAGE Selectthe [Auto Save] page.

CURSOR

Move the cursor to the [Auto Save] item.

F2 Select [On]. Default setting: Off (automatic sav-
ing is not performed)

Set the save destination.

CURSOR

Move the cursor to the [Save in 1] item.

F1 Select the save destination (= p. 260).

Set the save method for the secondary save destination.

Move the cursor to the [Save in 2] item.
Select either choice.

~[Auto-Savel on

Savein 1 2 IF‘C CARD #1: ¥TEST

3fr §

Save in 2

Save Method 4 INormaI Save ]
Directory Creatios Ioff -

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. 260).

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
F1to F8

Move the cursor to the [Directory Creation] item.
Select either choice.

Off A folder is not created when measurement
starts.

On A folder is created automatically when measure-
ment starts and files are saved in the folder.

Set the data to save.

Saving waveforms (= p. 267), Saving numerical calculation re-
sults (Analysis Supplement), Saving screen images (= p. 272)

Il 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. 262)

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. 262)

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. 256)
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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 (MO disk or 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)

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 ——[:l [M] 102030_041030_AUTO.MEM

Save method: Normal Save TEST }‘E 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
TEST_0001

When the storage media becomes full:

. . (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

—IJ_:I E 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) ¥v?ds created)are set as the
older name.

Save in: PC Card #1 PC CARD #1
Save method: Normal Save or Delete Save

When the storage media becomes full: _[:I @ 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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| 10.3.5 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, numerical calculation results, and display screens

Manual Save Settings

| MEM J| REC [ FFT_JREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

1

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.
Flto F8 Select either choice.
Quick The preset data is saved upon pressing
Save the SAVE key.
Selection After pressing the SAVE key, set the
Save data to save in the dialog box, then save

the data (default setting).

Set the save destination.

CURSOR Move the cursor to the [Save in] item.
F1 Select the save destination (= p. 260).

Set the save name.

CURSOR
F1to F8

Move the cursor to the [Name] item.
Enter the save name.
See "Entering Text and Comments" (= p. 65)

Select the save method for files with the same name.

CURSOR
F1lto F8

Move the cursor to the [Same Name] item.
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-
pended automatically to the save
name to prevent the duplication of
file names. (Single-byte number up
to four digits long)

Numbering

Overwrite Existing duplicate file names are over-

written.

[SAVE Keyl

SAVE Key Operaticﬂ ISeIection Save -

Save in |PCcarD #1: %
Sarne MNarme 4 INumbering b

MNarme

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.
e ASCII:

+=[1\V /] :*?2" <>

¢ White space characters

1

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. 255)
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Operating Key Procedure

5 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.

F1lto F8 Select the contents to be automatically added to Name Pattem - & [Trigipreic) -
the save name.

Numbering Appends serial numbers beginning
with 0001 as a suffix to the save name.

Trig (suffix) Appends the trigger date and time as a
suffix to the save name.

Trig (prefix) Appends the trigger date and time as a
prefix to the save name.
(default setting)

6 Set the data to save.

Saving waveform data (= p. 270)

Saving settings data (= p. 265)

Saving display screens (= p. 274)

Saving numerical calculation results (Analysis Supplement)

Save in [PG GARD #1 ¥
(2773 MB Free)
Name
Same Name limmbemg 3 HName Pattern I—Trig(prafix) 3
[Te— Waveform hd
Format Binary -
Area Whole -
Channe! Displayed Ch ]
Division Off -
| Mame: HOMAME TDx

When the SAVE key is set to [Selection Save]
Dialog displayed when the SAVE key is pressed
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10.3.6 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. 281).

Saving Settings Data: Saving to Storage Media [MEM )| REC ] REALTIVE
To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

Operating Key Procedure
1 Set manual save (= p. 263). [SAVE Key] Page

Set the save destination.

2 Select the save type.

CURSOR Move the cursor to the [Save Type] item.
‘ F1 Select [Settings].

Press the SAVE key after setting the measurement configura-
tion to save.

The settings data that was set is saved to the specified storage media upon
pressing the key.

See "10.6 Examples of Saving Data: Reading Data on a PC" (= p. 282)

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

"10.3.10  Optionally Selecting Display
Screens & Saving (SAVE Key)" (= p. 274)
"11.4 Making Manual Print (PRINT Key
Output) Settings" (= p. 303)
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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 "10.5 Saving & Loading Auto Settings File (Auto Setup Function)" (= p. 280)

In addition, previously saved settings data can be reloaded when the instrument
is turned on.

See "Saving Settings Data: Internal Saving" (= p. 266)
"Select the data to load: Loading from the instrument" (= p. 278)
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Saving Settings Data: Internal Saving

[ MEM )| REC [ FFT _JREALTIME

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
— Setting Configuration screen

Operating Key

41 cCcursor

2 F2

3F1

Procedure

Move the cursor to the Setting No. to be saved.

Select [Save].
A confirmation dialog box appears.

Select [Execute].
The currently setting state is stored as the select-
ed Setting No.

To cancel saving
Select F2 [Cancel].

[ @& [Settings]
[

M "rrnrnent

1 |
I

Setting Number
A mark beside the No. indicates that the
setting state is stored.

To add a comment to saved settings data

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. 65)

To reload setting data

See "Select the data to load: Loading from the instrument” (= p. 278)
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| 10.3.7 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.

1
2

/\CAUTION

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

(text format only).

If the file size would exceed 2 GB, save using Divided Save or Thinning Save

See "Appendix 2.2 Waveform File Sizes" (= p. A19)

Automatically Saving Waveforms [MEM ) REC ]

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

Operating Key Procedure
Set auto save (= p. 261).

Set the save destination.

Enable the saving of waveforms.

CURSOR Move the cursor to the [Waveform] item.

F2 Select [On] (default setting).

Enter a save name (if you want to use a different name).

CURSOR
F1to F8

Move the cursor to the [Name] item.
Enter the save name (Default setting: AUTO).
See "Entering Text and Comments" (= p. 65)

Select the contents (Name Pattern) to be automatically
added to the save name

CURSOR
F1lto F8

Move the cursor to the [Name Pattern] item.

Select the contents to be automatically added to
the save name

Appends serial numbers beginning
with 0001 as a sulffix to the save name.

Numbering

Trig (suffix) Appends the trigger date and time as a

suffix to the save name.

Appends the trigger date and time as a
prefix to the save name.(default set-

ting)

Trig (prefix)

5 Set the save format.

CURSOR Move the cursor to the [Format] item.
Flto F8 Select the save format.
Binary  Select this format if waveforms are to be re-
loaded on the instrument.
Text Select this format if waveforms are to be

read on a PC.

"10.6.1 Example of Saving Data" (= p.
282)

(Proceed to the next step.)

[Auto Save] Page

[waveform]

2fn T

3 jruto
Mame Pattern 4 Trig{prefix) bl
Formnat 5 IElinary—v

MNarme

Save Name

Up to 40 characters (single byte and dou-
ble byte) can be used for the save name.
"File Names" (= p. 255)

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
the instrument. (= p. 282)

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.

* ASCILI:
+=[1\V /]|

¢ White space characters

* o u <
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Operating Key

6 [WEml(rec]

Procedure

When [Text] is selected as the save format

Set the data thinning number.

CURSOR
F1to F8

7 [wEwm)

When using Timebase 2 and [Text] is selected as the

save format

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).

Mame AUTO

Mame Pattern Trig{prefix) bl

Farmat ITBXt—'
— Thinning 6 |2 E

Timebase 2

Interpolation 7 IOn ki

Off, 2 to 1000

See "Entering Numbers" (= p. 64)

Select whether to interpolate data.

CURSOR

F1to F8

®

[mem ][ReC ]

When [Binary] is the selected save type (Format)

Move the cursor to the [Timebase 2 Interpolation]

item.
Select either choice.

On Use the same data as the previous data

for interpolation.

"Example 3 of Saving Waveform Data

as Text" (= p. 284)

Off No interpolation is performed.
"Example 2 of Saving Waveform Data

as Text" (= p. 283)

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. 214)

Format: [Binary]

Select whether to save divided files

CURSOR
F1to F8

Confirm the measurement configuration and other settings,

Move the cursor to the [Division]
Select either choice.

Diivision 8 Ioff -

Off Files are not divided when saved. If a
file is too large, it cannot be saved.

2,500 to
1,000,000 div  save.

Select the recording length for divided

then start measurement (START key).

After the data is acquired, the waveform data is saved automatically to the

specified storage media.

See "10.6.1 Example of Saving Data" (= p. 282)
"10.6.2 Reading Waveform Data on a PC" (= p. 286)

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: "10.4.3 Loading Waveform Data"

(= p. 279)

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
000uUs i Elapsed [ D0:00:05 Data(2)2/2 Cancel I@
L
[-troS/01/26 13:24:01.99 [ [ [ Edst C
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10.3.8 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 name exten-

sion).
Manually Saving Waveform "MEM X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
See Screen Layout (= p. 38)

Operating Key Procedure

4 Set manual save (= p. 263).

For [Selection Save], press the SAVE key. (The [Save] dialog box [SAVE Key] Page

appears.) f
Set the save destination. e Waveform o
—Format IB- -
2 Select the save type. aro 3 e
IWhD|B -
CURSOR Move the cursor to the [Save Type] item. Target Blocks [WlBocks =
F2 Select [Waveform]. channels 5 [Dispiayed ch 3
3 setthe save format.
CURSOR Move the cursor to the [Format] item.
Flto F8 Select either choice.
Binary Select this format if waveforms are to _be re-  Data saved in text format cannot be re-
loaded on the instrument. (default setting) loaded on the instrument. When a file is
Text  Select this format if waveforms are to be read ~ Saved in text format, some characters may
onaPC. differ from those used on the instrument.
"10.6.1 Example of Saving Data" (= p.282) (= p. 282)
4 [mEm ] [REC | [Reammg]  Select the save area When saving a file in text format, note that
. a PC will not be able to handle the follow-
CURSOR Move the cursor to the [Area] item. ing characters if they are used.
F1lto F8 Select either choice. + ASCIL:
Whole  Save all recorded data. (default setting) L S AR IR A
¢ White space characters
A-B Save the data between the A and B cur-
sors. If only the A cursor is used, the range Wh . ‘
from the A cursor position to the end of the enf TR S RT ST
data is saved. (A/B Cursor Specification wavetorm
Method (=> p. 195)) 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,
B [wEm][REc]fewmm Select the channels to save. only the whole waveform can be saved.
CURSOR Move the cursor to the [Channels] item. If only one cursor is used, the range from
. . the cursor position to the end of the data is
Select either choice.
Flto F8 saved.
Displayed Saves the channels of all sheets for
Ch which waveform display is set to [On].

. Saved Channels
(default setting) ]
The logic channels for four probes are

All Ch Saves all measured channels (in the saved simultaneously.
case of the memory function, channels  For the 8958 16-Ch Scanner Unit, chan-
for which [Use Channel] is set to [On] on g5 1 10 8 and 9 to 16 are saved simulta-
the Status settings screen). The chan- neously.
nels for which waveform display is set to
[Off] are also saved
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Operating Key Procedure

6 [wEw]
When [Text] is selected as the save format
Set the data thinning number.
CURSOR Move the cursor to the [Thinning] item.

Flto F8 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. 64)

7 el
When using Timebase 2 and [Text] is selected as the
save format

Select whether to interpolate data.

CURSOR Move the cursor to the [Timebase 2 Interpolation]
item.
Flto F8 Select either choice.
On Use the same data as the previous data for in-
terpolation.

"Example 3 of Saving Waveform Data as
Text" (= p. 284)

Off No interpolation is performed.
"Example 2 of Saving Waveform Data as
Text" (= p. 283)

8 [mEm][REC ] [renive]

When [Binary] is the selected save type (Format)
Select whether to save divided files

When the save format is [Text]

Thinring 6 |2 E
Tirmehase 2 l—
Irterpolation 7 on 1

Thinning Data

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. 214)

Creating Graphs from Text Data on a
PC

When you want to use Excel to create a
graph from Timebase 1 and 2 data, set
[Timebase 2 Interpolation] to [On].

Format: [Binary]

Diivision 8 Ioff -

CURSOR Move the cursor to the [Division].
F1to F8 Select either choice.
Off Files are not divided when saved.
2,500 to Select the file size for Divided Save.
1,000,000 div
Q [wewm]

When using the Memory Division function
Select the blocks to save

CURSOR Move the cursor to the [Target Blocks].

Flto F8 Select either choice.
Displayed Saves only the selected display blocks.
Block

All Blocks Saves all used blocks as a batch.

For [Quick Save]:

Press the SAVE key.
The waveform data is saved to the specified storage media upon pressing
the key.

For [Selection Save]:

Select the [OK] button.

The waveform data is saved to the specified storage media upon selecting

the button.

See "10.6.1 Example of Saving Data" (= p. 282), "10.6.2 Reading
Waveform Data on a PC" (= p. 286)

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: "10.4.3 Loading Waveform Data"

(= p. 279)

When using the Memory Division function

~[Save Type]—I Waveform 7—
Format IE"” ary -]

e IWhD|B -

Target Blocks 9

Channels

Selecting the blocks to save

When [All Blocks] is selected for the Tar-

get Blocks, divided save is not available.

See: "To save selected memory blocks
from a recorded waveform" (= p.
259)
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| 10.3.9 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 ] REALTINE]
To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen
Screen Layout (= p. 38)

Operating Key Procedure

[Auto Save] Page
1 Set auto save (= p. 261).

Set the save destination.
[Screen Image] ZIﬁ
2 Enable display image saving. Name e
CURSOR Move the cursor to the [Screen Image] item. Name Pattern 4 [Trig(prefin) -
F2 Select [On] (default setting). et 5 [Eue Color -
) ) GUI Save 6|F
3 Enter a save name (if you want to use a different name).
CURSOR Move the cursor to the [Name] item.
. Save Name
F1lto F8 Enter the save name (Default setting: IMAGE).

Up to 40 characters (single byte and dou-

See "Entering Text and Comments” (= p. 65) ble byte) can be used for the save name.

4 Select the contents (Name Pattern) to be automatically

added to the save name See "File Names" (= p. 255)
CURSOR Move the cursor to the [Name Pattern] item.
F1lto F8 Select the contents to be automatically added to

the save name

Numbering Appends serial numbers beginning
with 0001 as a suffix to the save name.

Trig (suffix) Appends the trigger date and time as a
suffix to the save name.

Trig (prefix) Appends the trigger date and time as a
prefix to the save name.(default set-

ting)
5 Select the save format type.
CURSOR Move the cursor to the [Format] item.
F1lto F8 Select either choice.
BMP Color Saves a color BMP format file.

Comp BMP Saves a compressed color BMP for-
mat file.

BMP Gray Saves a grayscale BMP format file.

PNG Saves a PNG format file.
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Operating Key Procedure
[Auto Save] Page

Set whether to save the settings area (GUI area) of the

(o))

screen.
i [ -
CURSOR Move the cursor to the [GUI Save] item. [Sereen image]
Flto F8 Select either choice. HENE fimace
Mame Pattern I-rrig(preﬁx)—.
Without The GUI area is not saved.
Farmat IEIMF‘ Colar -
With The GUI area is also saved. GUisae @ [with &
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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10.3.10 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 X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys — Save Settings screen
See Screen Layout (= p. 38)

Operating Key

Procedure

1 Set manual save (= p. 263).

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 [Eanimage iy~

Set the save destination.

Format 3 [eve coor -

2 Select the save type. GUISave g [with -

CURSOR
F3

Move the cursor to the [Save Type] item.
Select [Screen Image].

3 Select the save format type.

CURSOR
F1to F8

I

screen.

CURSOR
F1to F8

For [Quick Save]:

Move the cursor to the [Format] item.
Select either choice.

BMP Color Saves a color BMP format file.

Comp BMP Saves a compressed color BMP for-
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

Move the cursor to the [GUI Save] item.
Select either choice.

Without The GUI area is not saved.

With The GUI area is also saved.

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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10.4 Loading Data

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. 281), the
settings data can be loaded automatically from the storage media at power-on.

See "Creating a Settings File for Auto Setup” (= p. 281)
"Automatically Loading Settings Data (Auto Setup)” (= p. 281)

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. 278)

Data Not Loadable on the Instrument

+ Data saved in text, BMP, or PNG format.
+ Data saved on devices other than the 8860 and 8861.

* 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 "10.2 Data Capable of Being Saved & Loaded" (= p. 252)

To load waveform data in a batch (= p. 279)

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)
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Loads files saved using the Real-Time Saving function.

The index file is required to load files saved as a batch.

NOTE When the data is loaded from the storage media:
T 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.

@ 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.
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| 10.4.1 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

LBRTG R EHE | B[R XPd| v o | * |
=2, 8860 (ec } oAt

“awews [ Storage Media Information

@ PCCARD #2
S HD Total size.

05/05/18
| 3088 MB

[Tt displays the file list of this media with the “ENTER" key.

[ 2 MEDIA LIST
Media | [# Freefrota Remark
lpC CARD #1 18.73 MBj30.68 MB | TOSHIBA THNCFOZ2MEA
FBPC CARD #2 227.36 MB/243.08 LB CF-ATA
ASHD 55.68 GB/55.88 6B FUNITSU MHTZ060AT
A

Use the N {J CURSOR keys to
select the storage media.

e e

t ESC Key ‘ F1 Key
Selecting Files & Folders

ThRTG R EHE B ReXPd| v L o | x I

r 2

=2, 8860 Name TEST . f o
139 ECCADTE e [FOIOER File Information | S
o TesT 01/19/2006
R PCCARD #2 Date [o5/05/18 140438
&) HDD Size ’7

[Tt moves to this folder with the “ENTER" key.

237.77 KB

TEST.SET
STARTUR SET SET
NONAME,SET

0

05/05/18 14:04:36 237.77 KB
File List

s wbim DLk

05/05/18 14:04:26

05/05/18 14:04:26

140343_0S0518_AUTO.ME
14n341 MENS1R_AUTO.ME

Dol 40338 0R0515_AUTOMEN  MEM
140336_050518_AUTOMEM  MEM
140334_050518_AUTOMEM  MEM

13114 KB
131.14 KB

/() 10] 131.14 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

rthEgealsER tealkeXxBe v L I -
=8, 8860 Name [140334_050518_AUTO MEM 3 ( %

= @ PC CARD #1 i i

& TesT Type MEM Model 860 Function MEMORY el
05/05/18
D PC CARD #2 Time/DI  [6us/DI Trie:  [06/06/18 14083474
& HDD
Shot [25 01 Title: |

Ghannel ‘ 1-11-22-12-2

[ PCCarD #1: %

[ mo |0 ame ~ Tyre | Date

DO TesT FOLDER  05/05/18 14:04:38

~BE 140 0.MEM MEM O 14:04:26

M3 14033 _AUTOMEM  MEM DO 13114 KB
U[M4 140338 0S0S18_AUTOMEM  MEM  0S/05/18 140428 13114KB
WIMS 140339 0S0S18_AUTOMEM  MEM  05/05/18 140430 13114K8
s 140341_0S0518_AUTO MEM MEM  05/05/18 140430 13114 KB
M7 140343 050518 AUTOMEM  MEM  0S/05/18 140432  13114KB

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

[919.94 M Free | Total 30,88 MB (Use 35.42 %) T3 1 Folder(s) ([ File(s) 1,46 MB [/ 6 File(s)

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.

r

|

To display files and folders on the storage media:
Select the storage media and press the F1 [List] key. The
files and folders on the selected storage media appear in
the file list.

To return to the previous screen, press the ESC key.

Operations Possible from Screen:
« Initializing storage media [F6: Format] (= p. 251)
« Removing an MO disk [F3: Eject] (= p. 246)

Press the ESC key to display the next level up.
Press the ENTER key to display the next level down.

Operations Possible from Screen:

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. 275)

« Copying, moving, deleting, and renaming files and creat-
ing folders (Page 2/3) (= p. 288)

« Sorting files, selecting the files and items to display, and
printing the file list (FN mode) (= p. 288)

File Types:

See"10.2 Data Capable of Being Saved & Loaded" (= p.

252)

Press the F8 key to switch to [Page 3/3].

When copying (= p. 289), deleting (= p. 291), and moving
(= p. 290) files or folders in the storage media, multiple files
can be selected.

The @ mark appears beside the file number when the file
is selected.

F1 [Select] Selects files individually.

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.
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Opening Storage Media and Folders from the Folder Tree

e HEE ﬁfcf‘j“@*@%‘\@ O Rl & Press the SHEET/PAGE key and move the cursor to the
&% P Caid FeSie:  [TATaME R folder tree. The available storage media appears.
9 HOD Total Size :  [308BME .
“ \ll displays the file list of this media with the “ENTER" key. See ”Storage Medla Names" (: p. 254)
[ = wED1A ST
=] media [ Free/Total Remark
Tancon s e o s 2
e SEAGESAIGE PN INTAT To show or hide the directories of storage media in
the folder tree:
F1 [Open] Displays the subdirectories of the stor-
age media or folder of “[H.”
J F2 [Close] Closes the subdirectories of the storage
Folder Tree File List media or folder of ‘=.”
Use the  {J CURSOR| | Displays the files in the F3 [Open All] Displays all subdirectories.
keys to select a storage[—| selected storage media The SELECT key can also be used to show or hide direc-
media or folder. or folder. tories.
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10.4.2 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 g (REALTINE

To open the screen: Press the FILE key — File screen

Operating Key

Procedure

[ PC CoRD #2 : ¥TESTL

4 Select the datato load (= p. 276). TR

2F1

(Pagel/3)

3F1

(| OBt Testiser )

T Tt Lo

k] TEST1.MEM

Select [Load].
A confirmation dialog box appears.
If F1 [Load] is not displayed, press the F8

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 "10.5 Saving & Loading Auto Settings File (Auto Setup Function)" (= p. 280)

Select the data to load: Loading from the instrument "MEM X REC |

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
— Setting Configuration screen

Operating Key

41 cursor

2F1

3F1

Procedure

[ @& [Settings]
[

Rl Crrnrnont

Move the cursor to the Setting No. to load.

[il F—
= J
Select [Load]. “ 3

A confirmation dialog box appears. :

Setting Number
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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10.4.3 Loading Waveform Data

Loadable settings data file:

“file name”.MEM, REC, FFT, SEQ* (when memory division is enabled), IDX*
(with the Divided Saving function), RSI* (with the Real-Time Saving function)

*. Index file

By loading an index file, data files are loaded as a batch.

Loading Waveform Data [MEM J REC ] REALTIME]

To open the screen: Press the FILE key — File screen

Operating Key Procedure
| PC CARD #2 : ¥TESTL
1 Select the data to load (= p. 276). [ mo. O Mame
=i T8 o Err
2 F Select [Load]. [ resrisec )
A confirmation dialog box appears.
3 F1 Select [Execute].
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].
To cancel loading
Select F2 [Cancel].
NOTE When the waveform data is loaded, the waveform displayed currently on the

instrument is deleted. The loaded waveform and settings appear.

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
[Division] on the Save Settings screen (unless [All Blocks] is selected for
IDX Memory Division, in which case no IDX file is created).
See "10.3.7 Automatically Saving Waveforms" (= p. 267)
"10.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (= p.
270)
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(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 "10.3.8 Optionally Selecting Waveforms & Saving (SAVE Key)" (= p.
270)

(Real-Time Saving Function only)

Loads data measured with the Real-Time Saving function

RS To create an index file:

It is automatically created when measuring with the Real-Time Saving func-
tion.

See "Chapter 9 Measuring with Real-Time Saving" (= p. 225)
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10.5 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. Floppy Disk
3. MO Disk or Hard Disk

Refer to "Select the data to load: Loading from the instrument” (= p. 278) 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.
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Creating a Settings File for Auto Setup

| MEM J REC [ FFT_JREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Save Settings screen

1

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.
Selection The data is saved after selecting the data
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 Move the cursor to the [Save in] item.

F1 Select the storage media to which to save the
setup file. (= p. 260)

Enter the save name (STARTUP).

CURSOR Move the cursor to the [Name] item.

Enter “STARTUP.”
See "Entering Text and Comments" (= p. 65)
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 Operatﬂn ISeIection Save -

Save in |PCcarD #1: %
3 Bram
INumbering &

’—[Save Typel Settings 3

Example: [Quick Save]:

MNarme

Same Mame

Browse Folders

[®rccoro #1:v

£, 8860
CARD

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.

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. 281)

Automatically loading a setup file saved in the instrument (Auto Setup)

See "Loading stored settings data automatically" (= p. 278)
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10.6 Examples of Saving Data: Reading Data on a

PC

10.6.1 Example of Saving Data

NOTE

Example 1 of Saving Waveform Data as Text

Using Timebase 1 Only with the Memory Function

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, 1= ~u, Q= ~0, e = ~€,° = ~C,

+— ~+, ue (display only) — uE, °C (display only)— C

Refer to the Analysis Supplement for examples of text saved with the FFT func-
tion and numerical calculation results.

When Analog Channel 1-1 and 1-2 was Saved:
Timebase: 2 ms/div (20 us/S)

"COMMENT","8860 M
"DATE","12-14-2004"

"NUM_SIGS",3

"HORZ_UNITS","s"

"DATA" <«

"VERT_UNITS","s","V","V" <«
"SIGNAL","TIME","A1_1","A1_2"

EM DATA"

+—

A

"TIME","11:29:34.590" <+

"INTERVAL",2.00000E-005

| I

+0.000000000E+000,+1.0275E+002,+3.5000E-003
+2.000000000E-005,+1.0350E+002,+3.4375E-003
+4.000000000E-005,+1.0425E+002,+3.5000E-003
+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
Il

Timebase Value

Al 1 Value

|

Al 2 Value

Line 1: Comment

If a titte comment was entered, it is displayed
here.

Lines 2 to 3:Trigger Time

Line 7: Measurement Result Unit
Line 8: Signal Name
If a comment was entered for each data item, the

comments are displayed.

From Line 10: Measurement Data




283

10.6 Examples of Saving Data: Reading Data on a PC

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/s
"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" <«
"SIGNAL","TIME","Timebase 1 Data" ,"Timebase 2 Data" ¢4+———

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,

+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 | | |
I I T

| There is space because Timebase 2 data is dis-
played in accordance with the sampling rate.

so|14 Buibeuey  ereq Huipeo/buines QT Jo1dey)d
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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
+1.200000000E-004,-1.4075E+002,-1.0625E-003
+1.300000000E-004,-1.4075E+002,-1.0625E-003
+1.400000000E-004,-1.4075E+002,-1.0625E-003
+1.500000000E-004,-1.4075E+002,-1.0625E-003

L Il Il |
I I T

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 REC DATA" <« Line 1: Comment
"DATE","12-14-2004" 4—| If a titte 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" «¢ I
"SIGNAL","TIME","A1_1(MAX)","A1_1(MIN)","A1_2(MAX)","A1_2(MIN)<¢———~ Line 8: Signal Name

"DATA" « If a comment was entered for

)

+0.000000000E+000,+1.3625E+002,+1.3250E+002,-3.1875E-003,-3.5000E-008 | €ach data item, the comments are
+1.000000000E-004,+1.3250E+002,+1.2875E+002,-3.1875E-003,-3.4375E-009 | displayed.
+2.000000000E-004,+1.2875E+002,+1.2450E+002,-3.1250E-003,-3.4375E-00
+3.000000000E-004,+1.2450E+002,+1.1975E+002,-3.1250E-003,-3.4375E-003——From Line 10: Measurement Data
+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
L ; IL ; IL Il | IL I| Two data items (maximum value
[ [ [ and minimum value) are recorded

Timebase Value  Al_1 Maximum Value Al_2 Maximum Value for each channel.

Line 7: Measurement Result Unit

Al 1 Maximum Value Al 2 Maximum Value
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10.6.2 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 exceeding 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. — = |
) . . A
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 ZIZ;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. ci. S T
My Network

Places Files of typer [Tet Files (*.prmj * bt * csv) A4} Jl

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 W|Zard Step 1 Of 3] 1F this is correct, chonse Mext, or choose the data bype that best describes your data.

21

riginal data tvoe
-

1. Select [Characters such as commas or 1<
tabs separate each field]. |

= wppe U1aC DESE describes your data:
& Delimited - Charackers such as commas or tabs separate each field,
- - Fields are alioned in columns with snaree b2 -

Start import at pow: 1 3‘ File origin:

2. Click [Next]. Presvigw of file Ciitmplinabal05101 1090345 _050512_NONAME, TAT,

I'COMMENT" , "2260 MEM DATAL"
"DATE" ,"0&-12-Z00E"
'TIME","09:03:45.640"
"NUM_SIGS",3

' INTERVAL" ,Z.00000E-005

E

~|

|=|

7|
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 b o revi T Yondan 52
and select [Treat consecutive delimiters as one]. elititers

. — Treat consecutive delimiters as one
= 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 a
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Creating a Graph from Waveform Data Imported into Excel

Examp|e; [ Microsoft Excel - 090345_050512_NONAME.TXT =100 x|
. 5] -
Creating a graph for the voltage values of A—?f"e S o TU' e _W'n;iw :E'p i
rial - - = =E = a
channels A1_1 and A1 2. : _—
- - NEHSISRQIVE I ERE-F -
B3 - A 90345 AM
A | B | ¢ | b | E
1 COMMENT 8860 MEM DATA
Click inside the cell containing the first data item 1 | 7 |DATE 5/12/2005
for the graph and press the Shift+Ctrl+End keys. L TVE EEEAT
(All data up until the last data item is selected) | 5 INTERVAL | 200E-0
| B |HORZ_UMITS 5
| 7 WERT_UNITE s W W
| 8 |SIGNAL TIME Al Al 2
. 9 DATA
When you want to specify a range and then cre- 0| o ooeilE el 1 a4E2
ate a graph; |11 2.00E-057-5. U7 1.47E-02
12 4.00E-05 -5.06E+H11 1 44E-02
Click inside the cell containing the first data item for 13 B.00E-05 -4.98E+01 | 1 45E-02 2
the graph and then click the cell containing the last i e one| LR
data item while pressing the Shift key. 16| 1.20E-04 -4.68E-+01 J
17

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

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 |
b 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 \ _ / _ \ | 0.00Es00
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
"10.3.7 Automatically Saving Waveforms" (= p. 267) 150,00 NJ ~J | ) o002
"10.3.8 Optionally Selecting Waveforms & Saving 20000 som0n
(SAVE Key)" (= p. 270) ' '
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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10.7 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. 40), "Function Modes and Settings" (= p. 41)

» 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 "10.4.1 Selecting Files & Folders on Storage Media" (= p. 276)

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

the file list)

[MEDIA LIST]

dia is displayed

(When the cursor is in

When storage me-

F1 List Displays files on the selected storage media.
See "10.4.1 Selecting Files & Folders on Storage Media" (= p. 276)

F3 Eject Enables you to eject an MO by performing a screen operation if there is a built-
in Model 9717 MO Unit.
See "10.1.2 Using an MO Disk" (= p. 245)

F6 Format See "10.1.7 Initializing (Formatting) Storage Media" (= p. 251)

F8 Exit Closes the File screen and returns to the screen displayed previously.

the file list)

(When the cursor is in

Page 1/3 (F8)

When a folder or

file is displayed

F1 Load See "10.4 Loading Data" (= p. 275)
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 "10.7.1 Copying Files & Folders" (= p. 289)
F2 Move See "10.7.2 Moving Files & Folders" (= p. 290)
F3 Delete See "10.7.3 Deleting Files & Folders" (= p. 291)

F4 Rename

See "10.7.4 Renaming Files & Folders" (= p. 291)

F5 Create Folder

See "10.7.5 Creating New Folders" (= p. 292)
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List of File Operations

File Screen File Operation Description or Reference Section

(When the cursor s in Page 3/3 (F8) (Operations for Selecting Multiple Files when Copying, Moving, & Deleting

the file list) Files)
When a folder or| F1 Select Selects or deselects a file.
fileis displayed F2 Select All Selects all files.
F3 Deselect All Deselects all files.
F4 Reverse Reverses which files are selected and which files are deselected.
EN Mode F1 Sort See "10.7.6 Sorting Files" (= p. 293)
(Press the FUNC-| F2 Filter See "10.7.7 Limiting Display of Files" (= p. 294)

TION MODE key) F3 Display Items |See "10.7.8 Setting the Items to Display" (= p. 295)

F5 Create Share |Enables you to configure settings for using a shared folder on a PC connected
E6 Disconnect to the network.

See "10.1.6 Using a Network Shared Folder" (= p. 249)
F8 Print List See "10.7.9 Printing the File List" (= p. 296)

| 10.7.1 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 ) REC ] [ FFT JNREALTINE

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

@)
>
Q
©
—
®
=
I
o
g
s
>
Q
~
—
o
Q
=
>
(@]
O
=)
Q
Ro
<
Q
S
QD
=3
=]
«
n
@
2}

Operating Key Procedure
Time/DI [Bus/DIV. Trie:  [05/05/18 14160896
. Shot [0 Tite: [
1 Select the file or folder you want to copy (= p. 276).
[® PCCARD #1 ¢ ¥TEST A
2 Select the copy destination. o
. M4 141613_050518_AUTO.MEM MEM  05/05/18 14:16:14 13114 KB
F8 —F1 Display [Page 2/3] and select [Copy]. B omEEMIE W ZEEIND DS
. [|=E 141654_050518_AUTO.TXT TEXT  05/05/18 14:16:56  176.06 KB
The [Select Folder] dialog box appears. E A
(@10 NONAME BMP BMP  05/05/18 14:15:56  937.55 KB
F1 Select [Edit].

The [Browse Folders] dialog box appears.

Select Folder,

Specify a copy destination folder,

CURSOR Select the copy destination. [
Fl SeleCt [OK] | Execute ‘ | Cancel ‘

3 Copy the file or folder.

F7 Select [Execute].
The file or folder is copied to the specified folder.

Browsa Folders

[ pccarD #1 0%

=- 12 8860
CARD #

To cancel copying
Select F8 [Cancell].

The {JD CURSOR keys can
be used to display and hide
subdirectories.
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| 10.7.2 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

To open the screen: Press the FILE key — File screen

See Screen Layout (= p. 40)

1
2

Operating Key Procedure

Select the file or folder you want to move (= p. 276).

Select the move destination.

F8 — F2 Display [Page 2/3] and select [Move].
The [Select Folder] dialog box appears.
F1 Select [Edit].
The [Browse Folders] dialog box appears.
CURSOR Select the move destination.
F1 Select [OK].

Move the file or folder.
F7 Select [Execute].

The file or folder is moved to the specified folder.

To cancel moving
Select F8 [Cancel].

[ MEM )| REC

[ FFT _JREALTIME

Time/Ol [Bus/DIV Trie:  [06/06/18 14160696
Shot [25 017 Title: [

Charnel 111-2212-2

[P caro 71 wiesT
o

141608050518 _AUTOMEM
141610_050518_AUTO.MEM
141612 050518 AUTOMEM  MEM
M4 141613_050518_AUTO.MEM MEM
ClMs 141615_050518_AUTO.MEM MEM
CRs 134922_050518_NONAME. TEXT
[|=E 141654_050518_AUTO.TXT TEXT
NI=E 141702_050518_AUTO.TXT TEXT
[u|=E 141716_050518_AUTO.TXT TEXT
CI[@10  NONAME BMP BMP.

OS/05/18 1411752 6.87ME [
05/05/18 1411556 937,55 K8

Salect Folder.

Specify a movement place folder.

| Execute ‘ | Cancel

Browse Folders

[P carD #1: 4

The N J CURSOR keys can
be used to display and hide subdi-
rectories.
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| 10.7.3 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 ] REALTIME]

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

Operating Key Procedure
Time/Ol [Bus/DIV Trie:  [06/06/18 14160896
1 Select the file or folder you want to delete (= p. 276). s i” —
[ PC caRD #1: ¥TEST
. Mo, |1 Name * Type
2 Delete the file or folder. o
M3 141612_050518_AUTO.MEM MEM
. 4 141613_0S0518_AUTO.MEM MEM
F8 - F3 Display [Page 2/3] and select [Delete]. Ols  eomon arolen e
. . . OE7 141654_DS0518_AUTO. TXT TEXT
A confirmation dialog box appears. R mmsmmaor T
Ci[@10  NONAMEEMP BMP
F1 Select [Execute].

The selected file or folder is deleted.

Confirmation

'
'
@ MEASURE TXT )
'
'
'

To cancel deleting Delete this file.

Select F2 [Cancel].

‘ Esxtecute | ‘ Cancel |

| 10.7.4 Renaming Files & Folders

Rename a file or folder.
Make sure write protection is disabled for the storage media.

Renaming a File or Folder (MEM )| REC ] [ FFT JNREALTINE

To open the screen: Press the FILE key — File screen

@)
>
Q
©
—
®
=
I
o
g
s
>
Q
~
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o
Q
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>
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O
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Q
Ro
<
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S
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«
n
@
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See Screen Layout (= p. 40)

Operating Key Procedure
Time/DIV  [Bus/DIV Trie:  [05/05/18 14160896
4 Select the file or folder you want to rename (= p. 276). . [
[® P CarD 71 ¥TEST
2 Rename the file or folder. e
F8 — F4 Display [Page 2/3] and select [Rename]. oy desmmeanle o
. [|=E 141654_050518_AUTO.TXT TEXT
The [Rename] dialog box appears. = o AR R
CI[@10  NONAME BMP BMP  05/05/18 14:15:56  937.55 KB
Flto F8 Select [Edit] or [Direct] (when using the key- *
board) and enter a name.
See "Entering Text and Comments" (= p. 65) [EasuRE T3
¥
F7 Select [Execute]. Sl - o
The file or folder is renamed. [ etz | [ coce

To cancel renaming
Select F8 [Cancell].
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| 10.7.5 Creating New Folders

Create a folder.
Make sure write protection is disabled for the storage media.

Creating a Folder (MEM [ REC | (REALTIME]

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

Operating Key Procedure
. . ) Time/DIV  [6us/DIV Trie:  [06/06/18 14160896
1 Move the cursor to the directory in which you want to | i e |
create a folder (= p. 276). —— .
e e
2 Enter the name of the folder. o meimmime o
s 141615_050518_AUTO.MEM MEM
- jnl=[) 134922_050518_NONAME. TEXT
F8 - F5 Display [Page 2/3] and select [Create Folder]. e i
The [Create F0|der] d|a|og box appears. B e
F1lto F8 Select [Edit] or [Direct] (when using the key-

Create Folder,

board) and enter a name.
See "Entering Text and Comments" (= p. 65)

Input new folder name.

Executs | | Cancel

F7 Select [Execute].
A new folder is created.

To cancel creating
Select F8 [Cancell].
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| 10.7.6 Sorting Files

Sort files in the file list into a specified order.

Sorting Files | MEM J| REC ) (REALTIME]

To open the screen: Press the FILE key — File screen

See Screen Layout (= p. 40)

Operating Key Procedure

4 Display thefile list you want to view (= p. 276).

TEST

MEM waveforms, etc.)
Title Comment*l  Sorts files by title com-

Date Sorts files by time and
ment characters.

date of creation.

2 Switch to FN mode. o e —

Ci[s]4 STARTUP.SET SET 05/05/18 14:04:

FUNCTION MODE Display [FN] mode. e = oEmees

CMs 140339_050518_AUTO.MEM MEM 05/05{18 14:04:30
F1 Select [Sort]. Dl e Ve ot benn @)
The [Sort Settings] dialog box appears. * >
F2 Select [On]. =
Sort Settings 2
ort: on ] [EEN
3 Select the sort type. e s T o
. i B wn
CURSOR Move the cursor to the [Sort Type] item. s o — o
F1lto F8 Select the sort type you want to use for sorting =1
(Switch Display: F8) files. g
o
Name Sorts files by file name Time/DIV*: Sorts files by timebase. g_
characters. o, , . , =1
Trig Time * Sorts files by trigger time. Q
Type Sorts files by type (file for- 1 o

. . .

mat) of data (settings, Shot Sorts files by recording S
length. o
Ro
<
)
5
)
Q
=]
Q
T
0}
n

Size Sorts files by size. Saved Channel*?  Sorts files by saved chan-
nel.
Attribute Sorts files by attribute. . 2 . .
Trig CH* Sorts files by triggered
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. ‘ST¥170416_050518
. ' Type | ate
CURSOR Move the cursor to the [Sort Order] item. G505 AUTONMEM  MEM " 05/05/18 150450
F1to F8 Select the file sort order. 0S0S18_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

Ascending A — Z, New — OId, Small — Large

Descending Reverses the order.

5 Apply sorting. The “A“ mark is displayed for item selected
CURSOR Move the cursor to the [OK] button. for the sort type.
F1 Select [Execute]. If there is a combination of files and folders

The files appear in the order of the specified type. N 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
To cancel sorting that item.

Select F8 [Cancel]
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| 10.7.7 Limiting Display of Files
The hiding of unnecessary file types in the file list can be set.

Showing & Hiding Files "MEM X REC | REALTINE

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

Operating Key Procedure
) . ) ] Date [06/06/18 140438
1 Display the file list you want to view (= p. 276). * e
|§pccARDDn ¥
2 Switch to FN mode. e
Cl[s)3 TEST.SET
Cl[s)4 STARTUP.SET
FUNCTION MODE  Display [FN] mode. e
CiMs  140339_050518_AUTO.MEM 05/05/18 14:04:30
F2 Select [Filter]. e e hoben Cofoeia s
The [Customize Filter] dialog box appears. *
. . T |
3 Select the files to d|sp|ay_
[v| REC
CURSOR Move the cursor to a file type. B
. . W] SET
F1lto F8 Select whether to show or hide the file type. 2/ INDEX
. . . =
"List of File Operations" (= p. 288) ég\)f
[ EMP
| PMG
V| PRG
F7 Select [Execute]. ZIETC
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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| 10.7.8 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.

Selecting Display Items MEM ) REC ] REALTINE

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

Operating Key Procedure
] ) ) ) Date [06/06/18 140438
1 Display the file list you want to view (= p. 276). * e
mcmé] P
2 Switch to FN mode. i
NISE TEST.SET
Ci[s]4 STARTUP.SET
FUNCTION MODE Display [FN] mode. e o
F3 Select [Display Items]. B B —————— =
The [Customize Display Items] dialog box ap- * %
—
pears. @
=
o
3 Select the ItemS tO dISp|ay. ;:t'j: Ok 0
o5 S
CURSOR Move the cursor to an item you want to display. i g
¥ Function
F1to F8 Select whether to show or hide the item. %;ihmimw Q
| Shio
"List of File Operations" (= p. 288) ¥ Trig CH S
¥ Trig Time g_)
V| Title Cornment o
[v| Saved Channel =
F7 Select [Execute]. a
Only items with checkmarks (@) added are o
shown. 2
@
The SELECT key can also be used to se- R0
To cancel selecting lect whether to show or hide items. =
Select F8 [Cancel]. The {J CURSOR keys can be used to g
scroll left and right in the file list. (Only Q
when the scroll bar is displayed. g
Q
I
o
»
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| 10.7.9 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 ] REALTIME]

To open the screen: Press the FILE key — File screen
See Screen Layout (= p. 40)

Operating Key Procedure
1 Display the file list you want to print (= p. 276). R
X MEASURE, TXT 05/05/18 14:41.02
2 Switch to FN mode. T it etz
Csls NONAME SET 05/05/18 14:04:34
M 140343_050518_AUTO.MEM 05/05/18 14:04:32
. M7 140341_0S0518_AUTO.MEM 05/05/18 14:04:30
FUNCTION MODE Display [FN] mode. O o Aoy ek ricd
R ) CI[M10  140336_0S0518_AUTO.MEM 05/05/18 14:04:26
F8 Select [Prlnt Llst] D@n 140334_050518_AUTO.MEM

The file list is printed.

To cancel printing
Press the STOP key.

Example of File List Printout

pC LTAﬁD #1 ¢ ¥MeasDatal
ane Type Date Functi Time/DIV Sho i C
11 892307_050518., uUTD MEM  MEM 05705718 99:23:0 W :ar')TZ/B%‘« 25‘}0"1\1' il toment
2 09058518 EM  MEM 85/05/18 09 MEHM 100us/DIY 2 DIV
30 092310959518 AU MEM  HEM 05/65/18 09 MEM 106us/DIV 25 DIy
: a&;;agé ggggk ;lﬂugMFET\T TEXT 05765718
92355 EM  PEM 05/65/18 09 MEN 160us/DIV 25 DIV 1- 5/05/18
© 092357 052516 AUTOLMEM  MEM 05/65/18 99 MEM s /DIV 25 DIV H 35 gq}u
ML AT W berkets o0 ; ey ity % iy beree1s
809 05/65/18 6 168.72 kE HEN ) 5DV 1- 5705715
9+ IEAS.TRT TEXT 05/05/16 89 7 B e
10+ NONAME. PG PHG 05/85/18 69:24:16 45.63 KB
11+ NONAME.SET SET 09/65/18 09:24:36  237.77 KB 8361 REC 10ms/DIV 25 DIv
Folder + @ File @ 11 1.86 MB
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0O
=y
QD
©
S
@
Print after making print settings in the Print Settings screen. N
[ wew |5 TR I P s [
e T e
1 Open the Settings screen e P— T
2 Menu selection L - < || vy 5
= Fesd afterPrntng [y % —
—— MENU Print Qualty Joma ¥ ‘g
DISP C 3 SHEET/PAGE —
SUB MENU oo WRITRRSE | e e —
SET . . . » [eme] : ot g Rt Wé
- [E—
ESC SELECT
FILE
O A ~A

About screen contents: 3 Page selection =
"2.5.9 Print Settings Screen" (=> p. 39) - '

Selecting the print method [Printer] page Selecting the printing type [Printer] page

"11.2 Print Methods and Print Items" (= p. 299) * Whole Waveform
¢ A-B Waveform
¢ Pre- and Post-Trigger Waveforms

Auto Print
(Auto Print/Real-Time Printing) . Egtpsort
* Auto Print waveforms (= p. 301) « Calculation Results
* Auto Print numerical calculation results « Screen
(= p. 301) Depending on the print method or function, some
items cannot be printed. "Available Printing types" (=
Manual Printing (PRINT key) p. 300)
* Quick Print (= p. 305) You can also print waveforms or settings data accord-
» Selection Print (= p. 303) ing to the type of screen (Screen Link).

Selecting items to print [Print Items] page elpelng [2m0s 1o 2 [Pl Lems) gane

Waveform printing ¢ Printout Type (recording format:Waveform, Numeric)

) (= p. 311)
* Grid Types (= p. 313) « Print Area (= p. 312)
+ Channel Marker (= p. 314) « Display value of horizontal axis (Time Value Display)
e List & Gauge (= p. 314) (= p. 312)

¢ Upper and Lower Limits (= p. 315)
e Zero-Position Comments (= p. 315) _
» Counter Printing (= p. 316) Making printer settings [Printer] page
* Time Axis Magnification and Compression (= p. 317)
* Gauge (= p. 320) (when using external printer)

« Row Print (= p. 301), (= p. 303) . g::;?ﬁgzgy(sppé%g)

¢ Print Quality (= p. 309)

Internal Printer (Output Destination: [Printer])

Numerical Printing

¢ Thinned numerical value data (= p. 318 . L
&P ) External Printer *(Output Destination: [USB])

» Paper Orientation (= p. 309)

Comments and settings data « Margins (= p. 310)
¢ Print comments (analog, logic) ¢ Printing Colors (= p. 310)
 Print titles

e Settings data * "External printers" (= p. 299)
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11.1 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. 301) (= p. 303)
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. 307)

v v v

Select the items to print (= p. 311)

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. 299)

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. 300)

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. 302).

For printing examples:
See "11.7 Print Examples" (= p. 323)
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11.2 Print Methods and Print ltems

Print Methods

NOTE

There are two main print methods.

Auto Print (= p. 301) 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. 303) * Selection Print (= p. 303)(default setting)

Start printing after selecting items in the dialog which
appears when you press the PRINT key.

e Quick Print (= p. 305)
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. 99): [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

Printer confirmed to operate normally: HP Deskjet 5551, HP Deskjet 5740, HP
Deskjet 450 (Hewlett Packard)

 Printers other than HP printers are not supported.

» 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.

Bunuig TT J191deyd
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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 Auto Print Print

. Content Print
(Print Example) (= p- 301) (= p. 303) Examples (mem ]|[[REC ]| FET

Whole Wave *! Print the entire range of data acquired 0" o

=p.323)| O O ©) ©)
(Whole Waveform) by the instrument. i )

A-B Wave*! From the data acquired by the instru-

ment, print the data between the A and A*2 (@) (=p.328)| O (@) — o
A-B Waveform B CUISOFS.
Trig Wave*!
(Pre- and Post- Print 10 divisions of the data before and _ - = 329 O o B _
Trigger Wave- after a trigger event. D.
forms)
Report Prints the waveform data of the dis-

played area on the waveform screen,
upper and lower limits and analog chan-
nel settings.

— e (=p.329) O e e e

List annt a list of settings made in the set- _ o =p.330)| O o o o
tings screens.

Print numerical calculation results.

Calc Results . .
. Calculation settings are necessary.
Calculation results ] (@) (@) (=p.331) O - - -
See Analysis Supplement

Screen Image Print the currently displayed screen. - O (=p.331)] O 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)

*1. Waveforms or numerical values can be printed (Default setting: Waveform).
See "Recording Type Settings" (= p. 311), Numerical Data Printing Examples (= p. 327)
Waveforms can be printed with the addition of settings data, comments, gauges, and so on.
See"11.6.5 Printing Comments and Setting Data" (= p. 321)

*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. 312)

*3: Cannot be executed with the Real-Time Saving function enabled.
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I 11.3 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 gj_)
the START key to start measurement. -c%
Auto Print Settings (MEM )| REC ] e
o
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen g
See Screen Layout (= p. 39) =4
«Q
Operating Key Procedure
4 Enable Auto Print. Ejprinter | TSEIEN
. r[Auto Print Settings]
SHEET/PAGE Select the [Printer] page.
Auta Print 1 e
(mEm ][ FFr ] Qutput Destination @ IF‘rinmr—v
CURSOR Move the cursor to the [Auto Print] item. _
Calculation Results 1 Iof-f—.
F2 Select [On] (Default setting: Off). 2
|

When you also want to print numeric calculation (When the Memory Function is enabled)

results:([mem] only) Even if Numeric Calculation Results is set
CURSOR Move the cursor to the [Calculation Results] item. to [On], the results are not printed auto-
. matically unless calculation settings have
F2 Select [On] (Default setting: Off). been made.
See Analysis Supplement
CURSOR Move the cursor to the [Real Time Print] item. < [ [ ot 1t |
F2 Select [On] (Default setting: Off). r[Auto Print Settines]
[ RealTimeRrint SDDmS;’diV"-Ioff—v ]
2 Set the output destination (waveform, numeric calcula- ||
tion results). (When the Recorder Function is enabled)
(mEm ][ FFT ]
CURSOR Move the cursor to the [Output Destination] item.
F1lto F8 Select either choice. External printers known to operate cor-
rectly:

Printer  Output to the internal printer (when an in- EXternal printers” (= p. 299)

ternal printer is installed).

USB Output to the external printer.

3 Make print settings as required for the printer (= p. 307).  To stop printing before it has finished
Press the STOP key. Measurement also

. . . stops.
4 Make printout content settings as required (= p. 311). Printing can be paused and restarted dur-
(The default setting is a Whole Waveform printout.) ing Real-Time Printing (Recorder Func-

tion).(= p. 302)

\

Check the measurement conditions and start the measurement
(START key).
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Description

©»

©»

Print Order

During Auto Printing of waveforms and numeric calculation results (both are set
to [On]), numeric calculation results are printed after waveforms.

To print at the same time as waveform display (internal printer only)

When the Memory Function is enabled, Roll Mode (= p. 99) 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 only)

Move the cursor to the [Print] setting item, and press the F1 [Pause Print] key or
the F2 [Restart Print] key.

R [ e Joawe < 1omers Z i Toome [
Ee oo 7S 2m Y JET i
[sheetl ] 07/08/2008
int [Odiv &
Prirt &
11
50.0ms 100.0ms 150.0ms 200.0ms. ‘-ﬂ-
« > =2
[EE PO 07/ % 135545 | s | L §3|

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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11.4 Making Manual Print (PRINT Key Output)

Settings

Manual Print [Selection Print]

| MEM J{| REC ) [ FFT _JREALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

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.

Printer Output to the internal printer (when an in-
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 Move the cursor to the [Row Print] item.
Flto F8 Select either choice.
Off Stepped printing is disabled. The print direc-

tion is the horizontal axis of the waveform
(default setting).

1/2, 1/3, Prints 25 divisions of the horizontal axis at a

1/4, 116, time, with the vertical axis ¥ to 1/16th of the

1/8,1/16 standard height of a printed waveform (one
graph). The print direction is the vertical axis
of the waveform.

~[M. 1 Print]

Cutput Destination 1 IPrinter -
PRIMT Key Action 2 |Se|ecti0n Print o]

Print GUI Area(Screes IF
Raw Print (Waveforgg] Iof-f—v
A4 Size (Report) 5 IOf‘f—'

External printers known to operate cor-
rectly:
"External printers" (= p. 299)

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.

—

B To printareport

Set the print size

CURSOR Move the cursor to the [A4 Size] item.

F1lto F8 Select either choice.
Off Print without condensing (default setting).
On Print waveforms or text condensed hori-

zontally to fit on A4-size paper.

R —
1\.
25div

==

[1/2] [1/4]

See "Print Example 4: Row Printing (1/4
steps)" (= p. 326)

Bunuig TT J191deyd
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© O NO

Operating Key Procedure

Make print settings as required for the printer (= p. 307) .
Make printout content settings as required (= p. 311).

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. 306)

Whole Wave, A-B Wave*!, Trig Wave*!, Report,
List, Calc Results*?, Screen Image

*1. Memory Function, Recorder Function, and Real-
Time Saving Function only
*2. Memory Function only

To cancel printing
Select [Cancell.

For more information about printing types
(= p. 300)
For print examples (= p. 323)

To stop printing before it finishes
Press the STOP key.

al

E A-B Wave

Trig WWave

3|_ Report
List

Calc Results

m Screen Image

Feed

— Gancel

[Print] dialog
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Manual Print [Quick Print] (MEM )| REC ] REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39) 9
Operating Key Procedure %
4 Setthe output destination. | IManual Print] L
. =
SHEET/PAGE Select the [Printer] page. Output Destination 4 [usg - =
CURSOR Move the cursor to the [Output Destination] item. pRIN_T &e" action 2 [ouick print k 7
Flto F8 Select either choice. i | CY : =
=
Printer Output to the internal printer (when an in- Row Print (Waveform) Ioff—v «Q
ternal printer is installed)(default setting) Sk e 5|Off—v
USB Output to the external printer.
i i i External printers known to operate cor-
2 Setthe print method to Quick Print. rectly:
. . "EXt | printers” (= p. 299
CURSOR Move the cursor to the [PRINT Key Action] item. xternal printers” (= p )
F1 Select [Quick Print]. Quick Print:
3 Set the printing type. A printing type in yvhich 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*1, Report, List, Calc Results*2, Screen Im-

age If you want to print an A-B waveform with

[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.312)

Time Saving Function only
*2. Memory Function only

For more information about printing types (= p. 300) [Manual Print]
4 When printing the screen Output bestnation [printer 3
(Printing Type: [Screen Image]) FRIRT ez (S [Quckprine
Printing Type |Screen Image -
Specify whether or not to print the GUI area [ Print GUL rea(Screegd [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).

CQutput Destination IPrinter -

5 To print waveforms PRINT Key Action [uick print -
(Printing Type: [(Screen Link)]/[Whole Wave]/[A-B Wave]) Printing Type [Whoe wave =

Set the row printing type.

[ Row Print (Wavefos) |152 £ ]
CURSOR Move the cursor to the [Row Print] item. |
Flto F8 Select either choice.
Off Stepped printing is disabled. The print direc-
tion is the horizontal axis of the waveform
(default setting).
1/2, 1/3, Prints 25 divisions of the horizontal axis at a
1/4,1/6, time, with the vertical axis ¥z to 1/16th of the Off 1/4

1/8,1/16 standard height of a printed waveform (one
graph). The print direction is the vertical axis
of the waveform.
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© ® N

Operating Key Procedure

To print a report
(Printing Type: [Report])

Set the print size

CURSOR Move the cursor to the [A4 Size] item.

F1lto F8 Select either choice.
Off Print without condensing.(default setting)
On Print waveforms or text condensed hori-

zontally to fit on A4-size paper.

Make print settings as required for the printer (= p. 307).

Make printout content settings as required (= p. 311).

Press the PRINT key.

The specified content is printed.
For print examples (= p. 323)

To stop printing before it has finished
Press the STOP key.

Output Destination Use -

PRINT Key Action IQuick Print -]
Printing Type IReport -

[ R - ]

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. 306)

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. 193)
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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I 11.5 Making Printer Settings

Use the [Printer] page of the printer settings screen to make settings related to printers. 9
See About the printer settings screen:"2.5.9 Print Settings Screen" (= p. 39) %
. . . o
[Printer] page of the printer settings screen :
Set these items when you are using the internal printer (option). =
o
~[Printer] g
| Internal Printer =
The print density can be set in 5 steps (= p. 307). 3
Printer Density INormaI —v__l_ p Yy p ( p ) a
Waveform Density Settings... |—The darkness of waveform colors can be set to any value (= p. 308).
Feed after Printing— [yes -— Specify whether or not to feed the paper after printing (= p. 308).
Print: Quiality Mormal |

I—The print quality can be set in 3 steps (= p. 309).

External Printer

Orientation [Portrait -————Set the paper orientation (= p. 310).
Margins ICustom - ‘

Left | B pight | 5| .
omm g FOE Jomm g ‘ | Set the margins (= p. 310).
T [iomm 5 Bottomfiomm 5

Filfiig CaEe [color '|—COI0r or grayscale can be selected (= p. 310).

(This example screen shows the default settings.)

Set these items when you are using an external printer (= p. 309).

| 11.5.1 Internal Printer Settings

Printer density settings [MEM J REC ] (REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. [Printer] ‘
Internal Printer
2 CURSOR Move the cursor to the [Printer Density] item. [printer Fe— W]
Flto F8 Select the printing density. MEIELD L Settings...
- - - : Feed After Printing ves 3
nght, Slightly Light, Normal (default setting), Print ity W
Slightly Dark, Dark

NOTE When using the Model 9684 DC Power Unit
N Some content may print a little lighter.
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Waveform Printing Density Settings [MEM X REC | REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

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].
_ . . 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 [Clos.e]. [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 J
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 { REC | REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

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 (default setting), No FINT LJLINTY |morrmal e
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Print Quality Settings [MEM ) REC ] REALTIME]
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen

‘Waveform Density Settings...

Feed aAfter Printing ves 3

When Model 8995 A4 Printer Unit is installed [ SR W]
Fine (slow), Normal (default setting), Rough (fast)

Flto F8 Select the print quality.

O

See Screen Layout (= p. 39) gj;
o

Operating Key Procedure S

4 SHEET/PAGE  Select the [Printer] page. [LPrinter] =
Internal Printer T

2 CURSOR Move the cursor to the [Print Quality] item. Printer Density [Ficrmal B =,
>

=

«Q

When Model 8995-01 A6 Printer Unit is installed
Normal (default setting), Rough (fast)

| 11.5.2 External Printer Settings

Paper Orientation Settings [MEM ) REC ] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. Extermal Printer
[ Orientation lw—,]
2 CURSOR Move the cursor to the [Orientation] item. e et -
. . . ft =] ighr =
Flto F8 Select the orientation of the paper set in the ex- =ft Jomn & ReRt omm g
ternal printer Top Jiomm & Eottemjiomm
- - Printing Cal l—,
Portrait (default setting), Landscape e S Gelar
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Margin Settings [ MEM J{ REC | [ FFT _JREALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Printer] page. Extarrial Prirter
Mriantati;n - .
2 CURSOR Move the cursor to the [Margins] item. Margins W
Flto F8 Set the margins I e
Top [womm g Bottomfigmm  F
Custom Specify the top, bottom, left and
right margins. Printing Colars ICaloriv
(Default setting: Top, bottom, left

and right 10 mm)

Auto (1cm/div) When printing a waveform, auto-
matically adjust so that 1 division
equals 1 cm.

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. 64)

NOTE » Depending on the printer type, there may be slight differences in the size of
T 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 X REC | [ FFT JNREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

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 oo ¥
Flto F8 Select either choice. (8ft - fomm g ROAE Jiomm §
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
B 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.
165)
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I 11.6 Setting the Print Content

| 11.6.1 Common Settings

Press the SUB MENU key and select the [Print] menu.
Press the SHEET/PAGE key and select the [Print ltems] page.

[Common Settings] fields in the [Print Items] page of the Print Settings screen.

| [Common Settings]—

|_,— Select the recording type (= p. 311).
Prinoo. T ype IScreenLink—v

Area [whole '|— Select the print area (= p. 312).
Time Walue Display ITime - :

_‘_ Select the type of value to print on the horizontal axis (= p. 312).

Recording Type Settings [MEM ) REC ] REALTIME]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure

(Pt | |

[Common Settines]

1 SHEET/PAGE Select the [Print Items] page.

2 CURSOR Move the cursor to the [Printout Type] item. [ PrintOUt Tyne [Sereen Link - ]
Flto F8 Select the print content. o . = -
Time Value Display I'I'\meiv

Waveform Print measurement data and 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

Screen Print the appropriate type of data for the S VOEMETD P 20 (= (9, SHE)

Link display screen (default setting). (De-
pends on the display type settings made
in the Sheet Settings screen.)(= p. 171)

When [Numeric] is selected

Make print settings as required by using
the numeric value specific print items to
make numeric data thinning settings.

(= p. 318)

Bunuig TT J191deyd
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Print Area Settings

[ MEM J{ REC

(REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

(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
1 SHEET/PAGE

2 CURSOR
Flto F8

Procedure
Select the [Print Items] page. ‘ & Firter [P R
[ Settings]
Move the cursor to the [Area] item. [ PrintoUt Type et -
. A -
Select the print area. [ = [wroie ]
| OUI0C= D= e = | 1rme 3
Whole Print all of the recorded data (de-

A-B

fault setting).

Print the data between the A and
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 X REC |

(REALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. | $rine OOENES
[ Settines]
2 CURSOR Move the cursor to the [Time Value Display] item. ‘ Printaut Type [oeentrk -
. A | ]
F1to F8 Select the type of display. I == _ 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 (unit is * Printing for external Samp"ng is done
modulo 60). according to the [Samples] setting.
Scale Print the number of divisions from trig-
ger event.
Date* Print the date and time when waveform
was acquired.
Samples Print the number of samples from trig-
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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11.6.2 Printing Waveforms

Make the following settings as required.

O
>
S
Press the SUB MENU key and select the [Print] menu. =
Press the SHEET/PAGE key and select the [Print Items] page. :
. oy . . . =
[Waveform Print Items] field in the [Print ltems] page of the Print Settings screen -
Selects the type of grid to print on the recording paper (= p. 313). §
O ——Allows you to print the channel number or comments on the waveform 8
(oreonm T e ‘ (Channel Marker) (= p. 314).
SR [ivormal b Specifies where to print the channel market on the waveform.
Channel Markers Im—. ‘
Marker Position [irside 3 ‘ Allows you to print a list of setting or gauge with the waveform (= p. 314).
List & Gauge lOff—'_l_
UpEeilener UmiE | o - !—Allows you to print the upper and lower limits of each channel. (The values
Zera-Pasition Comment [ - |—|_are scaled when the scaling function is active.) (= p. 315)
Counter Printing Off %= Allows you to print channel comments in the zero position for each channel
(analog channels only) (= p. 315).
— Allows you to print a waveform acquisition count and a date or counter
Mag/Comp [sereen Link 3 name. (This is convenient for distinguishing similar waveforms.) (= p.
| 316)
Allows you to expand or compress the time axis of the printed waveform.

(This possible regardless of magnification and compression on the wave-
(This example screen shows the default form screen.) (= p. 317)
values for all settings.)

NOTE For '_[he row printing, waveforms are printed separately from other informgt?on
B (settings and comments, gauges, upper and lower thresholds, zero position
comments and etc.).
Row printing:
See "11.3 Making Auto Print Settings" (= p. 301),

"11.4 Making Manual Print (PRINT Key Output) Settings" (= p. 303),
"Print Example 4: Row Printing (1/4 steps)" (= p. 326)

Setting the Grid Type [(mMEM ) REC ] REALTINE]

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. pltaxeioonihongitems]
[ Grid Type INormaI ] ]
2 CURSOR Move the cursor to the [Grid Type] item. —_— T -
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 ¢
. . - — . 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 g @@=

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Print Items] page. | tWaveform print Tems1
Grid Type [nrernal Z
2 Select the type of channel marker. -
Channel Markers Im—.
CURSOR Move the cursor to the [Channel Markers] item. Marker Position [irsicie -
F1lto F8 Select the type of channel marker. LS (2 EEWER off 3
UpperfLower Limits Off K]

Off Do not print the channel number or

. Zero-Position Comment [~ -
comments on the recording paper.

Counter Printing Off K]
Ch No. Print the channel number on the re-
cording paper (default setting).
Comments Print the comments entered in the
Channel Settings screen over the
waveform on the recording paper.
Comment Setting:(= p. 113)
3 Specify the channel marker position.
CURSOR Move the cursor to the [Marker Position] item.
Inside
F1to F8 Select either choice.
Inside Print near the waveform at intervals of L~
about one channel per division(default CH1>
setting). N’
Outside Print after the waveform.
Outside
List and Gauge Settings "MEM X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
. ‘ ~[Waveform Print Items]
SHEET/PAGE Select the [Print Items] page.
Giid Type INormaI -
2 CURSOR Move the cursor to the [List & Gauge] item. Channel Markers [me. =
F1to F8 Select the type of print items. Marker Position [tnsice 3
- - - [ List & Gauge Off - ]
Off Do not print a list of settings or
gauge (default setting). o o -
Zero-Position Cormment Ioff -
List Pr_lnt a list of settings. The list is Counter Printing — =
printed after the waveform.
Gauge Print a gauge. The gauge is printed ]
before the waveform. List

List & Gauge Print a list and gauge.

Gauge —
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Upper and Lower Limit Setting (MEM ) REC ] REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39) O
>
Operating Key Procedure %
I —
; . i o)
1 SHEET/PAGE  Select the [Print ltems] page. [Waveform Print Items] =
Grid Type INormaI 3 ||:‘
2 CURSOR Move the cursor to the [Upper/Lower Limits] item. Channel Markers E T
" _ =
F1to F8 Select either choice. Marker Position [inside b =1
izt B [Ranne P g
Off Do not print upper and lower limits [Uppen,mwer T— ] «Q
(default setting). off =
LBrO-FOSITION _ommment Ioff -
On Print upper and lower limits. v B o 5
Upper and Lower Limits /\/\/\/\/
Zero Position Comment Setting [mEM Y REC ] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE  Select the [Print Items] page. i Rl e
Grid Type INormaI M
2 CURSOR Move the cursor to the [Zero-Position Comment] e e [ne. ¥
item. Marker Position IInside -
F1to F8 Select whether or not to print comment. Ery—— o =
. e imi lﬁ -
Off Do not print zero position comment Uoper/Lower Limits ad
(default setting). [ Zero-Position Comment [~ ] 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.
Z /\/\/\/\/
Comment—
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Counter Print Settings

[ MEM )| REC | [ FFT_JREALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key

Procedure

1 SHEET/PAGE Select the [Print Items] page.

2 Select the type of counter to print.

CURSOR
F1to F8

Move the cursor to the [Counter Printing] item.

Select the type of counter to print.

Off Do not print a counter (default setting).

Date Print the date of printing and a wave-
form acquisition count.
(Example: 04-8-1-0001)

Name Print a counter name and a waveform
acquisition count.
(Example: A-0001)

3 When [Date] is selected

If you want to begin from an arbitrary count

CURSOR
F1to F8

Move the cursor to the [Count] item.

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

Enter a counter name.

CURSOR
F1to F8

CURSOR
F1to F8

Move the cursor to the [Counter Name] item.
Enter a counter name (up to 10 characters)
See "Entering Text and Comments" (= p. 65)

Move the cursor to the [Count] item.

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)

‘ ~[Waveform Print tems]

Grid Type INormaI b
Channel Markers Ich Ma. %
Marker Position IInside b

List & Gauge Off -]

UpperfLower Limits Off

Zero-Position Comment [~ -
[ Counter Printing

Off 5

04-8-1-0001

A-0001
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Time Axis Magnification and Compression Settings (MEM ) REC ] REALTINE
To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39) 9
Operating Key Procedure %
—
o)
1 SHEET/PAGE Select the [Print Items] page. Lt 2 ERLER Off h -
UpperfLower Limits off 3 ||:
2 CURSOR Move the cursor to the [Mag/Comp] item. Zeropostion Comment [of < -
=
F1to F8 Select the display type. ST off . =1
No Screen Print using the magnification or com- 8
Link pression ratio set here.
Screen Link  Print using the magnification or com- [Mag’rcomp [sereen Link ']
pression ratio set for the waveform
screen (default setting).
3 Wwhen [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 Sampled waveform data
from the Real-Time Saving function is enabled)
x 10 to x 1/50000

(Recorder Function or Whole waveform data from
the Real-Time Saving function is enabled)
x 1 to x 1/20000

NOTE » The Recorder Function display magnification ratios x 4 and x 2 are valid only
T 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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| 11.6.3 Printing Numerical Value Displays

Make the following settings as required.

Press the SUB MENU key to display the [Print] menu.
Press the SHEET/PAGE key to display the [Print Items] page.

[Numerical Value Print Items] field in the [Print Items] page of the Print Settings screen.

- Numeric values can be thinned before printing. Select whether or not to

—[Mumerical Value Print Items]—

link the printing to the display of numeric values on the waveform screen.

Thinning g Lirk e L. i K i R
e Thinning is convenient when there are a large number of data points with

little variation in value.

default values for all settings.) ting screen to [Numeric].

: To print numeric value data, set the Printout Type to [Numeric] or set
(This example screen shows the the Printout Type to [Screen Link] and Display Type of the Sheet set-

See "Recording Type Settings" (= p. 311)

Numeric Value Data Thinning Settings

[ MEM )| REC [ FFT _JREALTIME

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen

See Screen Layout (= p. 39)
Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.
2 CURSOR Move the cursor to the [Thinning] item.

F1to F8 Select whether to link numeric value data with the
waveform screen.

No Screen Thinned data is printed.
Link

Screen Link  Printed data is linked with the numeri-
cal value display thinning setting on
the Waveform screen(=> p. 214)
(default setting).

3 When [No Screen Link] is selected

Set the thinning number.
CURSOR Move the cursor to the field where the [Thinning]
number is entered.

F1to F8 Set to Off for no thinning. For thinning, enter a
thinning number (2 to 1000).

See "Entering Numbers" (= p. 64)

r[NumericaI Value Print Items]
[ Thinring IScreen Link ]
+ =

When printing numeric values at the
same time as waveform display, for ex-
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.




319

11.6 Setting the Print Content

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. 327)

Bunuig TT J191deyd




320

11.6 Setting the Print Content

11.6.4 Making Gauge Settings (When Using External
Printer)

Make the following settings as required.

Press the SUB MENU key and select the [Print] menu.
Press the SHEET/PAGE key and select the [Print Items] page.

[External Printer Print Items] field in the [Print Items] page of the Print Settings screen.

-[External Printer Print Items]—

Gauge J &ll 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 | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.

|—[External Printer Print Items]—|
2 CURSOR Move the cursor to the [Gauge] item. [ s | Pages k ]

F1to F8 Select the gauge printing method.

[ Printing Settines]
All Pages Print a gauge on all pages (default set- Title |—Semngs 3
ting). Analng [settngs 3

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
N 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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11.6.5 Printing Comments and Setting Data

Select whether to print titles (= p. 112) and channel comments (= p. 113) that
you have set in the Channel Settings screen, and settings data for the instru-
ment.

Make the following settings as required.

Press the SUB MENU key to display the [Print] menu.
Press the SHEET/PAGE key to display the [Print Items] page.

[Comment Printing Settings] field in the [Print Items] page of the Print Settings screen.

Select whether to print titles and settings data (function, timebase,
’ time axis magnification or compression ratio, trigger times).

Title Settmgs

Andlog W Select whether to print analog channel comments and channel set-
Lagle ‘ tings (measurement range, vertical-axis magnification and compres-
s [Joe [JoHc [C]cHD 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 ] REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure
1 SHEET/PAGE Select the [Print |temS] page. ’—[Gommenl Printing Settines]
2 CURSOR Move the cursor to the [Title] item. [ Tite [settngs ]
Sy |Sett\ngs -
F1to F8 Select the content to print. Lagic
off Do not print [JeHs [JcHe [JcHc [C]cHD
Settings Print the settings data of the instru-
ment (default setting).
Comments Print title.

Set & Com Print settings data and title. Settings data Title

Bunuig TT J191deyd
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Printing Analog Channel Comments and Settings [MEM X REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

Operating Key Procedure

1 SHEET/PAGE Select the [Print Items] page.
~[Comment Printine Settings]
2 CURSOR Move the cursor to the [Analog] item. Title [settings -
. Analog Ig Tt ]
F1to F8 Select the content to print. [LDglc i ]
Off Do not print. Oca [Jae [ [Jab
Settings Print the settings data of the instru-
ment (default setting).
Comments Print the comments of each chan-
nel.
Set & Com Print the settings data and com-
ments of each channel.

Settings data Comments

Printing Logic Channel Comments (mMEM ) REC | REALTINE

To open the screen: Press the SET key — Select with the SUB MENU keys —Print Settings screen
See Screen Layout (= p. 39)

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- Title [settings E
ments you want to print. | Anabg [settings i
Logic
F2 Select [On]. [JeHe  [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 [ W [ S—

Comments
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11.7 Print Examples

NOTE In the following cases, the characters used by the instrument differ from printed 9

characters. (Instrument characters — Printed characters ) %

252,353 ">n g

|_\

Whole Waveform -

o

Print Example 1: Printing Title and Settings, with a Gauge =

1] =

| J «Q

1800us/ /divi100us >< 1} o ‘ ’65»-95»}7 12:91:52.398 v 1[:;2:\ Title Comment V » . ]

i Trigger mark 3

AN

/ ; A\

TN
fo—@

0.23

-kch 10 M 4N #s . 200mv x 11} 50%.. i DEf: H S L H . iCCal-1 Analiz Thanoe ] Conen

Settings for this print example

Reference for

Setting Item Setting Setting Setting Field or Page
1 Title [Set & Com] (=p.321) [Comment Printing Settings] field in the [Print
2 Analog [Set & Com] (=p. 322) Iltems] page
3 Time Value Display [Time] (= p.312) Common Print Items field
4 Grid Type [Normal] (= p. 313)
5 List& Gauge [Gauge] (=p. 314) Waveform Print Items field
6 Channel Markers [Ch No.] (= p. 314)
7 Printer Density [Dark] (= p. 307) [Printer] page
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Print Example 2: Printing Title with Channel Comments

s

Chl-1 #nalog Channel Commen

Ch2-2 &naloz Channel Commen t.

L30T Title Comment

@’17 i

Citos...) . . 960,

[Eh1-1: falog Chaniie] Comegt]

e Maluw
S~ H :

Logic &1__

Logic A2

Lozic A3__

N~

Lozic @\4_7

Settings for this print example

Setting ltem Setting :jfggett?s; Setting Field or Page
1 Tite [Comments] (=p-321)  [Comment Printing Settings] field in the
2 Logic [on] (= p.322) [Printitems] page
3 Time Value Display [Time] (= p.312) Common Print Iltems
4  Grid Type [Normal] (= p. 313)
5 List & Gauge [Off] (= p. 314)
6 Channel Markers [Comments],[Inside] (= p. 314)

Waveform Print Items field

7  Upper/Lower Limits [On] (= p. 315)
8 Zzero-Position Comment [On] (= p. 315)
9 Counter Printing [Date] (= p. 316)
10 Printer Density [Dark] (= p. 307) [Printer] page
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Print Example 3: Printing of Timebase 1 & 2, 2-Screen Display

208usSi*)

< MEM ims/divilms><1} "E5-95-17 14:29:54.880

:Chf/;r..@ 2. f5. 6 100aM. x 1) =p afs

The channel of Timebase 2 is marked by an asterisk (*).

[T St/ 160905 .
~— . caaasssmmm———) | " ey
: ] : v 1] 5:000ms. ...
' The sampling rate of the Time-
7 \ base 2 is printed under Time-
/ : base settings.
i \ 11
v
Chilil l> 4 s 288 11D oy nesl
.
N 27

Bunuig TT J191deyd
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Print Example 4: Row Printing (1/4 steps)

<™ ire i<t S
—87-85 15:42:57.79
2 V fs 188mV < 1> S0% OfFf
e —
-1
—
.99ms. . 98s, 49.00ms 5. 080
-
— =
- - - =
S -
-
-80S, .00ms 90ms .90ms
-
- »

— Settings data

Each step is 25 div
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Numerical Value Data

Print Example 1: Measurement with Timebase 2

=y
MEM QD
©
- —
ine
] @
9 -
~122.8313a 11 e.z3em -B.60anV (411 "6.52utz [
-1.438 1) 1.8520m -1.8687n¢  (8-3) -1.8969nv =
St 9) 1560 -4.9306m (8-11) 39751V
3 B L) o de0my (4= .57z 14 )
17 -1.3580n -1.6030y  (8-3) 834y (8 -
S 319125y -d.gdebny (8-11) -4.200eW (S =.
sy e A =
- 3344aly 3-37  -1.66870 18- —
hannel by [ ] a.rmw e 5
s hannel of Timebase 2 shown by ( ) AT W S T ploes ©«
Bdesmy (5110 4.2631my (812}
2ébns T o vy TS=ZT  6.456a [4-17 onhz [4-27
231-6.0437 w/s™? [6-1 Lz [(6-2] (8-2) -1.38d (3-3] (g-4)
61 -1.4209mv  ( -B375mv  (3-8) (8-10)  -4.0437v (S-11) (8-12)
14 ~4.2031 (-1 4.03751v_ (5-15) . L . X e
65 2171 150my ] 3344 (2°21] [5727 o 14" b6 145
216038 ws2 [6-7 663 (521 (3-21 6o (8~ 17985 (8-}
8) 437my i8-8) (8-18)  -4.0460V (8- -4.28%4mv  (8-12 75 9mh
14} -4.20000" (S-16) . ) o ) o )
300ms 277 25 1227 130277 Taen T4-11 ezt 4277 E. e
21-8.625¢ n/s~2 [6-21 18-2)  -L.8625v (S-3) 19937 (8-4) 1.8905my
6) ! . (8-8) i{5-18) 48469 (811 4,203 (S-12) 3.9638mV
: y 14) -03750  {8-16) -
350ms 21 1.9496m  [2-21 e.teen [3-2] =045 [4-11 [4-21 0.62rHz
-21-8.6525 m/s"2 8.3120¢ [6-21] -1.8531m  (8-2)  -1.3187m¢ (8-3) (8-4) 6781my
-6)  -1.4854mV 86 (8-8) -2.9219  (8-10)  -4.0931 (8-11) (8-12) $312my
-14) - 251 040500 (8-16)  -3.7138nM

Print Example 2: Measurement with Timebase 1 and Timebase 2, with Timebase 1 thinned

MEM TES-E5-17 14:39:55. 726
Time 1 -7 271 2-7 3 4-2
5-1 5-7 6-1 58-2 g-1 g-1
8- 8-5 5-7 8-5 8-9 5-12
§- - -15 S-16
fus  [1 L1 -1.3%0m  [2-11 [2-2]1 21.9636nv [3-11] 0.500nY 9.3z [4-21 9. 62mHz
5 5 6250 w2 [6-11 [6-21 (000 (B-11  -1.8656 155050 (-4 -1.5addny
(Axis2) (g (%] 219mv  18-7) (§-8) -1.88560v (8-2)  -3.9500aV -4.1900my  (3-12)  -3.9500m/
-100us | { w8 19380y {S-15) _AE-18)  -3.7969 - R
5.980ms | [ -162.3000 [ 1 1.256mV_ [2-11 (2-21]-182.83130W [3-11 -9.3%mv [3-23 @.560mY 8.620Hz [4-71] 9.62nHz
15-11-0.2188 /52 [5 0063 n/s2 [6-11 (6-2 ° z.000v g
19.068ms [1-2 -1.8969n [2-21 -50.54380v [3-1) 2.008m¢ [3-2] -8.250m¢ [4-1] 0.62nHz  [4-21 )
5-2 6,863 [5-2] 50 (8-1) -1.8esenv (3-2) ~1.465am¢ (S-37 -1.Sesnv (8-4)  -1.6844w
(Axis2) (8-6 -1.5986a% (8-8) 8656aY (8-9)  -3.9590mv  (3-16) 420620 (8-110  -4.1986m/ (8-12)  -3.95C3W
0 (8-14 -3,99310 {8-16) 7969
(12 PR iV o W T3 T4V o O N IS 1 R o N T2 T O R 1 S 7 R N
[5-2 9.375mv  [6-21] 3.750m
26.090ms 1-21 9.500m/ 4 0.621Hz
5-21 ~1.4363m/ (8 -1.6844mV
(Axis2) §-5) ~4.236%m! 8 -3.9500m/
19 8-14)
1-21 -6.3080  [4-11] 8.6ZnHz 14-21] 8.62nllz
5-%).
1624500 [1-21] 1.350m 6.30am0  [4-113 8.62nHz [4-2 3 9.62nHz
0.8313 mise 15-71 0.6250 m/s~2 Stdegil (8-3) 1565 (8-4)  -1.68ddn)
-1.9063mY  (B-6)  -1.4963m/ -4.26620  {8-11)  -4.1e00a (8-12)  -3.5500mV
(8-14)  -4.1938n/ . .
-102 v [1 21 -1.18emv ] a.008m' [3-21 -0.500r [4-1) 6.620lz [4-2] 6.52mH7
9.8063 m/s*2 [5-21-0.8188 m/s™2
@G0 U121 182 456n0 (1°20 1, z50m 175020 12721 e s A P B S S R -7
[5 110.6083 m/s™? [5-2 1-6.6063 mis™2 0.806ny [6-2] ~1.8687mv (8-2)} -1.4375m¢ (8-3) -1.2625m/ 18-4)  -1.3844a
(axis2)  (8-5)  -1.091 (B-6) -1.4963m' -1.5781n  (8-8)  ~1.8687 -3.9500mw  (8-10)  -4.209dm¢  (3-11)  -4.1000m (Q-12)  -3.29000
39.998ms | (8-13)  -2.1215m (§-14)  -4.1938W  (3-15)  -3.946% (8-16)  -3.7937u . ) ) ; B .
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A-B Waveform

MEM 1ms/div(lms < 1) "95-05

7] 5,000
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Pre- and Post-Trigger Waveform

MEM 1ms/divilms > 1} lo-05-18 @9:29:13.178
189091 =5.800ns €D e B0

Trigger mark

Bunuig TT J191deyd

chitli W
Ehzlz M

s
<

s X 2080 < 1) BO% D
f5 0. 108my 5 1) S8% 0fF

i

Report

When the [A4 Size (Re-
port)] printing setting is

L

1.0 TS

enabled by
ﬁ 3| Setting information
Channel upper limit values masi for the displayed
Neaerr " s a | A waveform
\ : e

i mmss

{ 1—2 34 B:1-2- 5 A
* B B-]
e 5 g
¥ A agw
15 V BTV 19187 V
/ gy gy Cursor Values

X e 13

M o

g

SR

Channel lower limit values

nn

<<<epp€ceccs
¥
A S ——————




330

11.7 Print Examples

List

With Memory Function Enabled

HIOKI &861 MEMORY HiCORDER H5-95-17 14:56:90.810
‘._; tTatus
Function HEM | Shot 25div | ll=e Channe] S2Ch+126Ck | Mumerical Calo Off
Time/Div 18mz/div { Roll Mode Autn
Sampling Speedl 180us /5
Over lay 0t
i Samplinz Speed? S8ms 45
L |
E=rm
pe (Disp) Dotted Line | Start Backup 044 | Leep Sound Beepl | START/EXT. M1 STERT
Grid Type (Print) Hormal STOR/EXT. TH? STOP
Joz/Shuttle Forward | Key's Push Sound N4+ | PRINT/EAT. N3 FRIHT
Commerit 07 EXT.TRIG H
S crolling Linkage 0ff | Screen Saver Off | EXT.SHPL i
Time Yalue (Disp) Time GO/EXT.0UTL Hum Calc
e Walue (Print) Time | Yarizble Auto Correction n | Backlight Saver OEF | HG/EXT.NHTZ Hum Calc
TRIG.OUT Trig Out
STERT Key &cceptance One Push Languaze English | 3YHC.OUT 0ff
Chanme] Tr i ==zer
Sheet 1 L] Mode Single | Pre-Trizzer 9% | Timer Trigzer 0¢f
Disp Kind : Wavetorm frd-0r OR } Priority 0ff
Divisions : 1 Giraph
Seroll : Horizental Ext.Trizeer 0f
Ho.Co) Graph Unit Hode Range Zun Zero Mos. I,.P.F o . Kind Unm Levet Lower Upper Filter  Event Len#Freq
1:000 GT [1-11 vaoltage Sm 1 5mV) 50% 1: Level {1-11 6000 1 nn 1
[ { 566900~ S, Z:  Win-In [1-2] 2. 008 2. 600/ 054 1
2002 G1 [1-21 Woliaze 5mV) 50% S Win-Out [2-1] -2.0000ny  2.59000) 04 1
C i -56.900ny~ _ 50. 4 : Peri-ln [2-2] .5006m/ s 044 1
3:005 G1 [2-11 Voliaze < 5mV) 0% © . Peri-Out [3-11] 0.008n0/ | s o+t 1
IC,  1:1Probe.AAdF Uh‘] i -50.0090m~ _ 5A C : Gliteh [3-21] 0.606m/ 1
4004 G1 [2-2) Voltage iV X BV 50% ﬂ 7. \lopﬁ [4-11 66000 1
L. 1:1Probe, 48F UH] { -50.0000n~ _ Sa. BOUGm\H 3 : Drop [4-2] 0. 4208n/ i
5005 G1 [3-1] voltage SmVx 1 mVi 50% 9 : 0f4
L UL 1 lFrolJP] (O -So.ggami~  5A. 900[{?\‘ 16 0ff
6ore Gl [3-21 vYoltage SmV: . SmV) 50% 0L 0¥+
Lo, L -50.0080~ _ 50. 6005} 0Ff
7:067 G1 [4-1] voltaze 500 SOQuVi 0% Ui 0Ff
[ 1:1 -5.0080n-~ 5. OBUOHN’) B Ot
S Gl [4-2] @ QouV) 50O 0if|[5: 044
_ 1 R -5.6680n - 5.0000mk} | 116 : 0f1
O : 069 G1 [5-11 Frequ >0m X 1 nH z Q%  04f 17 04§
T1:1Peche. f L ¢ S G £ 00660 UL o
10:C0180 G1 [5-2] Frequency 5 @mllz [Y %) . . o
11 1Probe .09 HOLD <ais. Po ] -Us LIk [AAF] indicates an anti-aliasing
n1:c11 G1 [6-11 [ LT , 5PmV>< Fl - f| tt
bC, 1:1Probe,Response Fast] {
17:012 G1 16-21 ER 5mVx { liter se Ing
L oc, 1:1Probe,Response Fast] (
13:013 G1 -11 Vnltagze SmVx SmVi 0%
[Dizital Fitter DFF'\ { B.089gm- IUU 0069my }
14:014 G1 [8 21 Voltaze S5mVx 1 SmV} %
[Digit a\ Frller DFF] { -10.00080/~ % 0000 |
15:C15 G1 [8-3] Voltage mVXxX 1 mV 0%
[Dlglta\ Filter DFFJ ( -20.0000u~ " 8000000
16:016 G1 [8-41 ‘Voltage SmVx 1 mV! 30%
[Dlgltl] Filter DFF] { -30.00000~  70.0000 )
17:C001 G1 [8-5) VYoltaze ped ¢ mV; bd
”Niiﬁl Filter DFF] { 10.0000m/~ _ 60.09080n/) 1-2-3-4 Detect
18:002 G1 [8-61 Yoltage mV K 1 SmV] 50% z= 1 x 0 Lewel
[D\g\ial Filter UFFJ { -50. @9@9&;\!’“{ 50. 0006 }
19:L03 G1 [8-7]1 VYoltage S5mVx 1 SV 60%
Digital Filter DFF] { 76ﬁ.8969m\/~ 48,0000y )
Pe:Co4 G1 [8-81 Valtagze SmVx 1 5mV) 2% —
[Digital rllter QFF] € -70.00%0nk~  30.0000ni )}
21:005 G1 [8-91 Wolwage 5m 5mV) 9
[D\glta\ l'|ltcr DFF] { -30.8600mm~ 78 BOEgn )
Pz :Co6 G1 [8-101 ¥nltaze Sm 1 5mV)
[D\gltn' r |]t>r EIF 10 -90.000600~ 10 99@9m‘/’)
P3:067 G1 L8-11] Voltage SmVx 1 { 5mV) 60%
[D\glta\ Filter UFF] -100. 6900/~ #.0080m/ |
P4:C08 G1 [8-12] Yoltaze 5mV x 5mV) 50%
[Dlgrta\ Filter EIFF] O -00.60990m~ Eﬂ Beﬂﬂm‘v"
P5:C09 G1 [8-13]1 Yoltage mV X 5mV)
[Dlﬂla\ Filter EIFF] { -50.0000m/~- 5[3 OQUOWV
RE:C16 G1 [8-14] VYoltaze mVx 1 5mV}
[Dlgﬂal Filter UFF] { -50.0660m~ JB Bﬂﬂﬂm\f]
P7:C11 G1 [8-15) Yoltage SmVX 1 5V} 50%
[Digital FlITﬂr UFF] { -50.6090m~  50.06060nY)
R8:C12 G1 [8-16] Voltaze S5m 1 5mV} %
fDlgMﬂl FIHPr‘ OFF1 [ -58.6008m/~  50.9000n)
ch.Pos. 1 2 3 4 chPos. 1 2 3 4 ch.Pos. 1 2 3 4 chPos. 1 2 3 4
Al 1 111 B2 ————- C(3) - === Didj} —— — —
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Calculation Results

Time *95-65-17 16:10: 22 110 ; e @)
j 1 No 2 [2-11 E]Nucm[a_-ll _____ No 4 (4-11 iho s [5-11 __"JIVDE 6-11 |NJ7 [1-11 Mos [2-11
Averaze e RMS Valu P-P Valuel ) Maximur i . Time to Max _Time to Min Perio >
6. 193] 1.6512m 3.560nV] 2. 3600V 85.6ms 5. 2ms} 309ug QD
[Mo.5 _[3-1] Noi® _[411 Noll [5-171 i | Nal4 %2-1 YJ 1 | Mol5 Mets [4-11 —I E
1 X Frequency . me| T TFan Areal B . Pulse Count! I
[ 3.33333kH < 101680 772 4
[N
[N
o
.
G1: Trig Time *@5-85-17 16:12:26.560 S >
[Mo1 [1-11 he2 [2-1] No 3 [3-11 TNo 4 _[4-] (5-17 . 6 [6-11 [No 7 [2-11 —~
o VETAZE R . P-P Valug Minimust Time_to Max o Perioc 5
[ 6. 1480 3.450nW] 0.62rHz] 73.5ms 490 a
No 9 [3-1) Noie [4-1 (5-1] No1Zz [6-11] [1-11] IIIDN ®2-1 ‘/3 l Nol% 4-11
Freguency] X Fall Time _ Std Deviation . Are X Are Pulse Count
2.50890kHz| e ] 9. 266m/] 24.57 07m‘13| 4. 1? 79m\(\/| 774

Gi: Trig Time *25-85-17 16:18:31.610
No 1 [1-11 ]

l,!‘lg_‘l 13-1 ] holo [4- 1] . Noil

Deviaticn) B Aresl .
6.204n] 24.5775ns| 4.

Screen

[ [ 100usdiv " [owr Cenfie 4 os /05018
am[ 0 ~ lus/div T|5inels Gl Wed

09:28

‘ ‘
s 500us 11.000ms 1,500rms 2.000ms

T M i1ossis ogseiiis | e LRI
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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.)

—— MENU

SUB MENU

DISP D . SHEETIPAGD »
O

2 Menu selection

About screen contents:

"2.7.1 Environment (Env) Settings Screen"
(= p. 43)

"2.7.5 Initialization (Init) Settings Screen"”
(= p. 48)

i
I
Setting | | e = =

2mefdivk < 20us/S (B0ms/S) Mag (| %1

25 =/ B0ms Zoom|[ 2

B B B T B B
Function menu

[Waveform Screen]

Grid Type

START Key

or =
[ime =
forersh =
- i
10 8 Shttle fostve ¥
Sheet Scrol Lirkage: ,Unksge—>\
Zero Pasition [orf ]
SHEETPAGEKeY  [nest T

=

Ll [Setting

Varible Auto Adstment [on 7

Screen Saver o g
Backight Saver 53 g

1 [Display Golor]
{ ange Waveform Screen Colors.
Bxit

[ tpe of eraticul o appear on the Waveform soreen can be seleets

System environment settings Ern

Waveform screen display settings

« Grid type (= p. 334)

« Comment display (= p. 335)

« Recording time value display (= p. 336)
« Zero position display (= p. 336)

Key operation and operational settings

« Activation conditions for the START key (= p. 337)

« Jog & shuttle operations (= p. 339)

¢ Auto-Resume function (resume after power restora-
tion) (= p. 338)

» Variable function auto adjustment (= p. 341)

« Beep and key operation sounds (= p. 342)

« SHEET/PAGE Key operations (= p. 340)

« Restart Permission Setting (= p. 341)

Screen settings

« Screen saver (= p. 343)

« Backlight saver (= p. 344)

« Display language and keyboard (= p. 345)
¢ Screen colors (= p. 346)

System settings

Time settings

« Set the system date and time (= p. 347)
Initialization

* Waveform data initialization (= p. 348)

¢ Settings initialization (system reset) (= p. 349)

Self-test

« ROM/RAM check (= p. 350)
» Display check (= p. 351)

« Key check (= p. 352)

¢ Printer check (= p. 353)

¢ LAN check (= p. 354)

¢ Media check (= p. 355)

8958 16-Ch Scanner Unit Adjustment (= p. 356)
The 8958 16-Ch Scanner Unit must be adjusted when it is in-
stalled in this instrument, and periodically afterwards.

's ~

External control connector settings
© p. 390)

J

e

Communications settings (= p. 359) ]

System configuration (= p. 357)

-

Saving and reloading setting states _
(= p. 266)

0O
>
QD
©
—
D
=
[EY
N
2
<
n
—
D
3
m
=]
<
=
o
>
3
1)
>S5
—
n
D
=
>
«Q
(2]
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I 12.1 Making Waveform Screen Display Settings

| 12.1.1 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. 313).

Grid Type | MEM J{ REC | (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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Grid Type] item. -1 [Waveform Screen]
i [Gfid Type [atted Line - ]
2 FltoFs Select the grid type. Doy GommertsJor :
Off Do not display grid. Time Value Display [Time -
. ) . . START Key ACthaton  [Ong pugh <
Dotted Line Display grid with dotted lines. =Y AFNEEEN - |one Push
(default setting) Auto-Resume Off b
Jog & Shuttle IF‘DSitiVB -]
Solid Line  Display grid with solid lines. )
Sheet Scrall Linkage ILinkage -
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12.1.2 Displaying or Hiding Comments

You can display the comments for each channel on waveform screens.

NN/ voLTa
M\ voLT-B

\Comments
/

Use the Channel Settings screen to set channel comments.
See "5.2 Adding Comments" (= p. 112)

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 "11.6.5 Printing Comments and Setting Data" (= p. 321)

Comment Display [ MEM )| REC ] REALTIME]

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen
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See Screen Layout (= p. 43)

Operating Key Procedure
1 cursor Move the cursor to the [Display Comments] item. | [ [Waveform Screen]
Grid Type [Datted Line -
2 F1to F8 Select whether to display or hide. [DiSD'av Camments off .]
TS e Dpiay [Time 3
Off Do not display.(default setting) START Key Activation IO”EPUSh—'
On Display. Auto-Resume Off 3
Jog & Shuttle [Postive 4
Sheet Scrall Linkage ||_inkage—v
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12.1.3 Selecting the Time Value Display

Select the waveform recording time value to display (horizontal axis) on wave-
form screens.

O I I R W 0= O R e S R R
500msg 1m405 5 i 000000003 5 o0

Time Mod 60 Scale Date Samples
Time Value Display [MEM J REC | 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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Time Value Display] item, | [ [Waveform Screen]
Grid Type [Botted Line -
2 Flto F8 Select the recording time value to display. Display Comments Off -
Time Display the time from trigger event [ Time Value Display [Time ']
(unit is fixed). (default setting) START Key Activation  [one push -
i . i Auto-Resume Off -
Mod 60 Display the time from trigger event
(unit is modulo 60). Jog & Shuttie [Pasitive 1
Sheet Scrall Linkage ILinkage -
Scale Display the number of divisions from !
trigger event.
Date Display the date and time when
waveform was acquired.
Samples Display the number of samples from

trigger event.

12.1.4 Displaying Zero Position

The zero position of a measurement waveform can be displayed.

1-1

Zero Position

’_ [ A W A

Setting the Zero Position on the Display

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. 43)

Operating Key Procedure

o . START Key Activati |—.

1 CURSOR Move the cursor to the [Zero Position] item. =Y AFEEET - Jone Push
Auto-Resume Off -
2 FltoFs Enable/disable zero position display. Jog & Shuttie [Pasitive 1
— - Sheet Scrall Linkage [Linkane -

Off Zero position is not displayed. —

(default setting) [ =0 osten off ']
SHEET/PAGE Kay |shest 3
On Zero position is displayed - —_—
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12.2 Making Key Operation and Operational
Settings

12.2.1 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 )| REC ] REALTIVE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU keys
—Env Settings screen
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See Screen Layout (= p. 43)

Operating Key Procedure

1 CURSOR Move the cursor to the [START Key Activation] | [ [Waveform Screen]
item. Grid Type [Botted Line -
2 F1to F8 Select the START key activation conditions Display Commets Off 3
Time ‘alue Display |Time -
One Push Measurement starts when the key is [ START Key Activation IOne Push ]
pressed once. (default setting) P o =
Two Push Measurement starts when the key is Jog & Shuttle IPositive -
pressed twice. Sheet Scrall Linkage ||_inkage 3

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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12.2.2 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 X REC | 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. 43)

Operating Key Procedure
. | ul
1 CURSOR Move the cursor to the [Auto-Resume] item. [Waveform Screenl
Grid Type [Botted Line -
2 Flto F8 Turn the Auto-Resume Function on or off. Display Comments oOff -
- Time: 4 alue Display ITime -
Off Do not use the Auto-Resume Function. START Key Activat
(default setting) 2y Acthvation _[one push K
Auto-Resume Off ] ]
On Use the Auto-Resume Function.
ErYETEEyIY= [Positive =
Sheet Scrall Linkage ILinkage -
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12.2.3 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 Display the most recent waveforms

] ¢ 0y Y

Move the display position Move the display  Move the display position

to the left position to the right

Waveforms earlier than the current Waveforms later than the current
point appear. point appear.

Negative direction
Display the most recent waveforms Display earlier waveforms

<-W\MAI\/\/\M ¢ oy A >
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Move the waveform to the left Move the Move the waveform to the right
W(.;\veforms later than the current waveform W«‘?lveforms earlier than the current
point appear. point appear.

Jog & Shuttle Settings [MEM ) REC ] 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. 43)

Operating Key Procedure
. ] [Waveform S 1
1 CURSOR Move the cursor to the [Jog & Shuttle] item. o [ ezimmn ezl
Grid Type [Botted Line -
2 Flto F8 Select the waveform movement direction. Display Comments off 3
P X — Tirme Yalue Display I i K]
Positive  The screen display position moves to the o Time
right and left. (default setting) START Key Activation  [one Push 3
(Rotating to the right moves the wave- AUITEHREEUTE off -
form display position to the right. Data lat- [JDG & Shuttle IPositive - ]
er than the currently displayed waveform SrEs U Res[Linkage =
appears.)

Negative A negative direction waveform moves to
the left and right.
(Rotating to the right moves the wave-
form to the right. Data earlier than the
currently displayed waveform appears.)
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| 12.2.4 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 X REC | 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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Sheet Scroll Linkage] || 5 [Waveform Screen]

item. Grid Type [Bottediine. -
. . Display Cornments 3

2 FltoFs Select either choice. off
Tirne alue Display ITime ]
No Linkage Do not link sheets. START Key Activation |One—push 3
Linkage Scroll with sheet scroll linkage. Aute-Resume Off |
(default setting) Jog & Shuittle [Prsitive -

[Sheet Scroll Linkage ILinkage ] ]

Zero Position Ioff -

| 12.2.5 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 ]

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. 43)

Operating Key Procedure

. Display Cornments -

1 CURSOR Move the cursor to the [SHEET/PAGE Key] item. off
Time: 4 alue Display ITime -
2 FltoFs Select either choice. START K&y Activation  one push 1
Auto-Resume Off -
Sheet Switches between sheets. g & Shuttle l—posmve 3
(default setting) Sheet Scrall Linkage ILinkage -
Block Switches between blocks. Zero Position Off z]

[SHEET,‘PAGE Key ISheet 3 ]

RESLAIL |YBS -




341

12.2 Making Key Operation and Operational Settings

12.2.6 Selecting How Settings Affect Measurement
(Restart Permission)

You can select whether measurement restarts immediately after changing mea-
surement-related settings.

Restart Permission Setting MEM ) REC ] 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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Restart]. PUE-RESUTE off -
Jog & Shuttle IF‘DSitiVB -]
. . Sheet Scrall Linkage i ]
2 FltoFs Select either choice. 2 [unkeoe
Zero Position Off -
No Measurement does not restart. Settings SHEET/PAGE Key et §
cannot be changed while measuring.
. [ Restart Yas .]
Also, the Settings screens are not acces-
sible.
Yes When a setting is changed while measur-

ing, the change takes effect and mea-
surement restarts immediately.
(default setting)
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12.2.7 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. 208)

Variable Auto Adjustment [ MEM ) REC } 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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Variable Auto Adjust- r & [Setting Screenl
ment] item. [Variable Auto Adjustment IO”—']
2 F1to F8 Turn variable auto adjustment on and off. ’
Off Do not perform auto adjustment of the % [System Environment]
variable setting. Screen Saver IOf‘f—E

On Perform auto adjustment of the variable
setting. (default setting)
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| 12.2.8 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 J[ REC | (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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Beep Sound] item. r<d: [Sound]
[ Beep Sound IF]
2 Flto F8 Select the beep sound. | T S Joft -
Off Do not emit beep sound. T 1
Beep 1 Emit a beep sound on error messages Language [Ergish* b ‘
(error and warning displays) and when
results are judged to be invalid. (default
setting)
Beep 2 In addition to the Beep 1 events, emit a
beep sound on start, trigger, stop, and
the end of auto save.
Key Operation Sound Settings "MEM X REC | 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. 43)

Operating Key Procedure
- 1
1 CURSOR Move the cursor to the [Keypress sound] item. < [Sound]
Beep Sound T
2 FltoFs Select whether or not to emit operation sounds. [KBWESS s [off ]
Off Do not emit sound. (default setting) T ]
Type 1 Emit sound. Language [Englsh* - ‘
Type 2 Emit operation sounds. However, the

sound is emitted only once, even if the
key is kept held down.




343

12.2 Making Key Operation and Operational Settings

12.2.9 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 )| REC ] (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. 43)

Operating Key Procedure
1 cursor Move the cursor to the [Screen Saver] item. IS AL T
[ Screen Saver IOff—E]
2 F1to F8 Set the wait time until the screen saver is activat- BatkignT Saver off e
ed, or disable the screen saver. | [Display Golor]
(Set time) Setting range: 1 to 30 minutes (unit 1 h Change Waveform Screen Colors. . |

sBuines 1uawuoliaug walsAs gt Ja1dey)d

minute)
The screen saver is activated if the spec-
ified time is exceeded.

Off Disables the screen saver function. The
operating screen is always displayed.
(default setting)
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12.2.10 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 X REC | 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. 43)

Operating Key Procedure
1 cursor Move the cursor to the [Backlight Saver] item. % [System Environment}
Screen Saver Ioff—
2 FltoFs Set the wait time until the backlight saver is acti- [ Backight Saver B

vated, or disable the backlight saver.

=)
=]
|
)
= ioepay wons
| Change ¥Waveform Screen Colors.,. —|‘

(Set time) Setting range: 1 to 30 minutes (unit 1
minute)
The backlight saver is activated if the
specified time is exceeded.

Off Disables the backlight saver function.
The operating screen is always dis-
played. (default setting)
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| 12.2.11 Selecting the Display Language

You can select the screen display language. After selecting a language, reboot
the instrument to enable the selection.

Display Language Selection MEM ) REC ] 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. 43)

Operating Key Procedure
1 Select the display language. CE 1
[ Language IEngIlsh*—]
CURSOR Move the cursor to the [Language] item. |
H External Keyhoard = 1
F1to F8 Select the display language. [ ]
. . . . . |— Execute
English Display in English. (default setting)

Japanese Display in Japanese.

2 Select the keyboard language.
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CURSOR Move the cursor to the [Keypress sound] item.

F1to F8 Select the language of the keyboard to be used.
us When using an English keyboard.
Japanese When using a Japanese keyboard.

(default setting)
3 Execute your changes
CURSOR Move the cursor to the [Execute] button.
F1 Select [Execute].

A confirmation dialog box appears.

F1 Select [OK].
The instrument automatically reboots.

To cancel settings
Select F2 [Cancel].
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| 12.2.12 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 X REC | 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. 43)

Operating Key Procedure
1 CURSOR Move the cursor to the [Change Waveform Backlight Saver i‘;’;f—;
=]
Screen Colors] button. = [Display Golor] |
F1 Select [Edlt]' [| Change Waveform Screen Colors. .. |]
The [Waveform Screen Colors] dialog box ap- A
pears.

Waveform Screen Calors

Red —Green—Blue —
e FEEP 3P B
Fame B0 3P AR B Waveform frame color

aid  [to0 Hfwo Hfoo F— Grid color

Test  pag [40 Jfp40 E—— Character color

Bark o HEo R0 E—— Waveform frame color (margins)

Background color

04 s cwsrs 55 Fss I E—— A/B cursor line color
[ pefar || seck ][ whie | [ e |[ 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. 64)

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 12.3 Making System Settings

| 12.3.1 Setting the Date and Time

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.

e Measuring with timer triggers
« Printing trigger times on printouts

NOTE 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 ] 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. 48)
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Operating Key Procedure Date setting (Year, Month, Day)

Time setting

To change the time zone (Hour, Minute, Second)

1 CURSOR Move the cursor to the time zone field. 5 [Time] Setting]
Flto F8 Select regions. | ot JEB/ 2005 Bl TERTIET }%
2 CURSOR Select the [Execute] button.
F1 The clock is reset to the date and time of the

. . Exerute
specified region.

. (GMT+09:00) Osaka, Sapporo, Tokyo -
To set the date or time !
Execute

1 CURSOR Move the cursor to the date or time field of [Time
Setting]. Time zone setting
F1 Select [Set].
L Auto Calendar
F1lto F8 i\r/l]ove Ithe cursor to the digit to change, then set ' - appears when you click the ar-
e value.

) ) row button (V) of the date setting field.
Confirm (F5 [OK]) for each of the date and time. Vel GRR 1SE s calamhr i Satie chia,

2 CURSOR Select the [Execute] button.
F1 The clock is reset to the specified date and time.

@ 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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| 12.3.2 Initializing Waveform Data

Discard the waveform data saved in memory and initialize the data.

Initializing Waveform Data "MEM X REC | REALTINE
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. 48)

Operating Key

1 CURSOR

F1

2F2

Procedure

Move the cursor to the [Initialize Waveform Data] [Initialization]
button. [

Initialize YWaveform Data... ‘]

Select [Execute].
A confirmation dialog box appears.

Initialize Settings... |

Warious Settings ‘

Select [Execute].

Confirmation

To cancel initializing
Clears any waveform data from
Select F3 [Cancel]. rmernary, and initializes it

it

Initialization is complete when "Completed nor-
mally" appears.
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12.3.3 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. A8)

By default, the Various Settings and System Settings 1 (Environment) setting
groups are selected for initialization in this screen.

Initializing System Setting Data "MEM X REC | (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. 48)
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Operating Key Procedure
1 CURSOR Move the cursor to the item you want to initialize.
& [Initialization]
F2 Select [On]. —
. | Initialize Waveform Data... |
Select [Off] for the groups of settings that you do
not want to initialize. [ G e |]
/] various Setti
Various Settings Current settings in various set- 1 (E?tr?tﬂss ghaqugél, Shest, Trigger, etc)
(Status, C_h annel, ting screens System Settingsl
Sheet, Trigger, etc.) (Default setting: On) {Erwironment)
System Settings 1  The settings in the Environ- [[] System Settings2
. A (Cornmurications)
(Environment) ment Settings screen(Default
setting: On)
System Settings 2 The settings in the Communi- | Initialize All..
(Communications)  cation Settings screen (Default
setting: Off)
M:on  []:Off ‘
2 CURSOR Move the cursor to the [Initialize Settings] button.
F1 Selec; [Executeo]l. oot p—__—
A confirmation dialog box appears.
Returns &ll settings to their factory
F2 Select [Execute]. defaults.

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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12.3.4 Self-Test (Self Diagnostics)

The following self-test checks are available.

% [SelfTestl

8 ROMJRAM Check

[]check at the time of Power an.

(= p. 351).

| 9 Display Chack

| ¥ Key Check

| ¥ Printer Check

| @ Lan Check

| (2 Media Check

ROM/RAM Check

'—I_
Check media status (= p. 355).

Check the instrument's internal memory (ROM and RAM)(=> p. 350).
The results are displayed on the screen.

— Check the screen display (color check, gradation check, character check)

— Check whether instrument keys are functioning correctly (= p. 352).

. |- Check printing by the printer and clean print heads (= p. 353).
1

—— Check LAN settings and status. Also check whether it is possible to commu-
, nicate with other devices (= p. 354).

[ MEM )| REC [ FFT _JREALTIME

To open the screen: Pressthe DISP key— Press the F7 [System] key— Select with the SUB MENU keys

—Init Settings screen

See Screen Layout (= p. 48)

Operating Key
CURSOR

F1

Procedure
Move the cursor to the [ROM/RAM Check] but-

ton.
Select [Execute].

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.)

Do not turn the power off during the check.

To cancel the check

Select F1 [Abort].
All operation key (except F1) are disabled during
execution of the check.

The judgment results appear when the check fin-
ishes.

OK: Normal

NG: Error ("If "NG" appears" (= p. 351))

To close the dialog
Select the [Close] button.

To perform the every time the instrument is powered on

CURSOR
F2

Move the cursor to [Check at the time of Power
on.] and select [On].

(The contents of RAM are not lost when a ROM/
RAM check is performed.)

% [SelfTest]
[| 8 ROMRAM Check | ]

‘ [ check at the time of Power on. ‘

ROM/EAN Chack - Chacking { Do nat tum off
o 1 Froees RON o
o 2 Backup AAM
3 Addrens B
[dedgmment]
e i

[r— e
v 1 Prosam FOM
W 1 Bachup RAM

W 3 Addeas Bun

ReEE

W 4 Serses FAM

[ Astgn maat)

OK

Kersel | V108 nl.l-mm vim i [ Cow |

Reéult NG relport
Displays the content of the
error for an NG check
item.
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@ 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.

[Check Mem] WO Report]

W 1 Framam ROM on Error, Log %)
-y [Storaze FPGh ]

VSRR = Address Bus Data Bus

W 3 Adis B [T ihdrwws: o v oy Address 98 7654 3210 3376 5432 1098 7654 3210 5432 108 7654 3210

-~ 0000 00O 00O OODO DODO 000D OOX-  DDOO 000D COOD GODD
-- 000 00O 00O 0ODO DODO 0000 0D~ DDOO 0DOD COOD GODD
-- 000 00O 00O OODO DODO 00O 0D~ DDOO 0DOD 0OOD GODD
-- D000 DO D00 OODG OODD G000 G00- DDA 000D 0OOD 000D
-- 000 00O 00O ODDG CODD G000 GO0~ DDA 000D 000D GODD
& -- D00 00O 00O 0DDO TODO 0000 0D-  0DOO 0000 000D QOO0
X0 -~ 000 DO 00O OODO DODO K000 0D~ DDOO 0OOD COOD GODD
XDE(] -- 000 00O 00O 0ODO DODO 0000 0D~ DDOO 0DOD 0OOD GODD
XDE0! -~ 000 DO 000D OODO DODO 00O 0D~ DDOO 0OOD COOD CO0D

Chack: o= Save. ] [ Pit ] [ Glse
NOTE If "NG" appears, request repairs.
Display Check [ mEm J{ REC ] REALTINE

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. 48)
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Operating Key Procedure
1 CURSOR Move the cursor to the [Display Check] button. [| S ]
isplay Ched
F1 Select [Execute]. —— |
Key Ched

A red screen appears. |
| & Printer Check |

2 Any key Check the state of the display.
The screen changes each time you press an op- | @ L check |

eration key. *

Color check: Red — Green — Blue — White — Black — Color Pattern —

Gradation Check — Character check: Alphabet, Numbers — Font Size —

"Finished" — Original screen

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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Key Check

[ MEM J{ REC [ FFT_JREALTINE

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. 48)

Operating Key

1 CURSOR
F1

2 All operation
keys

Procedure

Move the cursor to the [Key Check] button. | T———

Select [Execute]. [|

. ¥ Key Check
Operation keys appear.

| & Printer Check

E | = | |

| @ 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 i s P
The check is finished when you have operated all

the keys.

+ B EEE2E-N.,

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.
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Printer Check [ MEM ' REC | (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. 48)

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. Internal
Feed Feeds the recording paper 10 cm.
Cleaning Cleans the print heads. The whole
surface is printed solid black.
-External
When using an external printer:
Check Prints a test to recording paper.
9P

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.

sBuines 1uawuoliaug walsAs gt Ja1dey)d
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LAN Check [ mEm ) REC 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. 48)

Operating Key Procedure
Checking the LAN Connection Status ’ | & printer Check |
[ | 1 @ Lan check ]
1 CURSOR Move the cursor to the [LAN Check] button.
Media Check
F1 Select [Execute]. ’ | B voda cree |
The [LAN Check] dialog box appears. *
Host Name : hees1 [ Can (Buit-in)
DRS Server MAC Address: [ 000167000666
oHP: [ Dee
Current connection settings ——m —| imeﬂ 7

Proutng: [ o Dsfat Gatoway |

T - B —
T

secondarywivs: [

Lease Obtaned: |

Lesso Exre: |

Current connection status—— R

Sent Packet : [ 468083 §
Recvpacket:| 242609 Ping... [refesn ] Close.

|
2 [Refresh]

Checking the Connection Status of Specific Destinations

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)

Number of attempts (1 to 100)
[——

The [PING] dialog box appears.

3 CURSOR Move the cursor to the [Address] item and specify
F1to F8 the connection destination IP address.
Set other items as required.

| |172.19.113.72 Count : |1 g
32 - Bytes Timeaut : |5 E s

4 CURSOR Move the cursor to the [Start] button and execute. Wait time when there is no response (1 to
E1 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 : [172.16.113.72 cont : [t Stavt
Select the [Close] button. e Ty Eﬂ =

[Resuit]
Pinging 172,19.113.72 with 32 bytes of data:

Feply fom 172.18.113.72 : bytes = 32 RTT=1ms TTL =123

To cancel the test
Press the STOP key or the ESC key.

Packets: Sent = 1, Rereived = 1, Lost = 0 (0 % loss)

1
Connection results

@ If "No response" appears
e Check to be sure that the LAN cable is connected correctly.

e Check the communications connections settings and try the LAN check again.
See"13.2 Controlling the Instrument over the LAN Interface” (= p. 362)
» 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.




355

12.3 Making System Settings

Media Check | MEM ) REC | [ FFT_JREALTINE

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. 48)

Before executing this test

Check to be sure that media is inserted or connected. 9
Q
o
Operating Key Procedure =
@L
1 CURSOR Move the cursor to the [Media Check] button. | & Printer check | S
| @ LaN Check | %)
>
F1 Select [E)fecute]. . [| 1 Bcaacce |] 2]
The [Media Check] dialog box appears. g
2 CURSOR Move the cursor to the media selection field and * 2 I'JI'I
select the media. <
i [Result] TpCCorD #1 - -
F1to F8 Only connected media are shown. — o
FD Check whether a floppy disk is 3 [Redimmtechect, o)
normal. =1
PC CARD #1 Check whether a PC Card is normal. (it %
PC CARD #2 ] =
S
MO Check whether an MO disk is normal. I «Q
Results 4 @
HDD Check whether a hard disk is normal.
UsB Check whether a USB disk is normal.
CURSOR Select the button for the check to perform.
Flto F8 . - — -
Device Display device information.
Information
Media Display media information.
Information
Read/Write Perform a read/write check.
Check (Several minutes may be required.)
(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
ACAUTION In the [Read/Write Check], data is actually written to and read from the media,
T — 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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12.3.5 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

Input Module Guide.

Short the + and - terminals of channels 1 and 9

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

CH1 CH9
+ = + =
PP PP
| - -
Scanner Unit Adjustment [ MEM J[ REC ] (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. 48)

1

Operating Key
CURSOR

F1

F1lto F8

F7

Procedure

Move the cursor to the [Adjust Scanner Unit] but-
ton.

Select [Execute].
The [Adjustment] dialog box appears.

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.

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.

[Adjust]

(

Adjust Scanner Unit...

Adjustment:

Select Al
Deselect Al

Execute
Cancel
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| 12.3.6 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 ] 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. 49)

Sy | HIOKT 8861 MEMORY HICORDER  Copyright © 2005 HICKI E.E. CORPORATION. Al rights reserved.
ST — ‘
e o
[Storage RAR BANTAT 9715 Kernel Version v 100
Wlax Uit 8 App ersion v 100
Logic 4 x4 FPGA Yersion W 100
Printer a4 2005 Main Boarel Rev, 00
Storage Device MO a717 Storage Board Rev, 02
’s_| Backup on 9719 Wemary Board Rev. 02
etting

System Configuration
Options installed in the
instrument and version

’—ﬁ [ModuleUnit) List] ‘

I i
@z
oy

sBuines 1uawuoliaug walsAs gt Ja1dey)d

information Config hum | Name Fieso sampling Wersion
8936  Anaog  1zhit 1MSfs (1us) Voltage Measurement
B2 8959 DORWMS 124t 1M5fs (1us) RMS Valtage Measurement
@3 8937 VolTemp  12hit 1M5fs (1us) Voltage, Temperature
D4
s
Ze
&7
k=)
\ J

Exit L |

|Hardware option list

Connected input units
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This instrument is equipped with an Ethernet 100BASE-TX interface for LAN communications. You can

control the instrument from PCs and other devices by connecting it to a network with 10BASE-T or

100BASE-TX cable (maximum length 100 m).

Use the Communications Settings screen to make

communications settings.

41 Move the cursor to the function menu of a
waveform or settings screen, and then press N Function menu
the F7 [System] key. (Or hold down the SET key.)

2mefdivk < 20us/S (B0ms/S) Mag || > 1
25 ~|50ms Foam|| # 2

2 Menu selection

O

>

)

©

=

@

-

(=Y

w

Q)

| o)

- 3

—— MENU r 3
—

DISP D SHEET/PAGE - . = == c

. . an) s (O W — >

SET D . paitos | pme—— 8

Subret Mask et [255.255.255.0 —

[—— Use Gateway ,O—j -_

e [:] — T | e p——— g

m /\ m 1P Adhess l—;):”” 1 wn

. wn

3 Page selection — icati i £ Command @

g . . Gl ::

About screen contents: "2.7.2 Communication — — =

(Comm) Settings Screen” (= p. 44) | ‘ %

LAN connections and settings » | Accessing the instrument by FTP

(= p- 369)

[File] page

The instrument is equipped with an FTP (File
Transfer Protocol, compliant with RFC959) server.
You can use a PC FTP client to transfer files to in-

Dé@l — —%! I strument media and perform other file operations.
o

Connections (= p. 360)
Connecting the instrument and a PC over a network

Performing remote operations with an
Internet browser (= p. 374)

[Web] page
5 You can control the instrument from a PC Internet

browser.

Connecting the instrument and a PC with a 1:1 >
connection

=

LAN settings on the instrument (= p. 362)

Controlling the instrument by command
communications (= p. 381)

LAN Check (= p. 354)
[Command] page

You can control the instrument by creating pro-
Accessing shared folders on PCs <= grams and connecting to the command communi-
cations port by TCP. The instrument can also be
controlled using a GP-IB interface card.

For more information about commands, refer to the
communications operation manual on the supplied
application disk.

You can connect to shared folders on Windows PCs,
read files in the folders, and save files in the folders.
Make shared folder settings in the File screen.

"10.1.6 Using a Network Shared Folder" (= p. 249)
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13.1 Connection Configurations

Connect the LAN cable to the 100BASE-TX connector on the right panel of the
instrument.

N RX/TXLED Flashes while data is being sent or received.
L ® ® J |
o ] |
©|lo|o = D ﬁl
* e
saaa ] © [ ﬂﬁn-[':
| [ « 8=
0|0|O = =
=y 10 {0 -
l lojelle]
glelelin LINK LED Lights while the instrument is capable of
° J]’ communications with a destination device.

Connecting the Instrument to a Network
(Connecting the Instrument to a Hub)

You can monitor and control the instrument from a PC by connecting the instru-
ment to a hub with LAN cable (100BASE-TX cable).

100BASE-TX 100BASE-TX
= Straight-through cable Straight-th h cabl
—rI:IEgeg g g raig rough cable |_
o)
mﬁl: Hub LAN Hub :
Memory HiCorder PC
Connecting several instruments to one PC
I:l 100BASE-TX 100BASE-TX
P Straight-through cable Straight-through cable
7 = v
il = Hw LAN Hub —
9
|—|§@° Memory HiCorder PC

Connection cable: Use one of the following.

e 100BASE-TX straight-through cable (maximum length 100 m, commercially
available)
(1LOBASE-T cable may also be used for LOBASE communications)

e 9642 LAN Cable (option)

100BASE-TX connector

Connect the cable to the 100BASE-TX connectors
on the instrument and the hub.

f""‘% >
<
Connect to hub
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Making 1:1 Connections Between the Instrument and a PC
(Connecting the Instrument to a PC)
You can monitor and control the instrument from a PC by connecting the instru-
ment to the PC with LAN cable (100BASE-TX cable)
100BASE-TX

@r Crossover cable |_
% .:

Memory HiCorder PC

Connection cable: Use one of the following.
* 100BASE-TX crossover cable (maximum length 100 m)

« 100BASE-TX straight-through cable with crossover adapter (maximum length
100 m)

e 9642 LAN Cable (option, supplied with crossover adapter)

Connecting with the 9642 LAN Cable and crossover adapter (supplied)

100BASE-TX connector
2

Connect the 9642 LAN Cable to the
supplied crossover adapter.

2 Connect the crossover adapter to the
100BASE-TX connector on the instru-
ment.

sbBuies suonediunwwo) €T Jardeyd

3 Connect the 9642 LAN Cable to the
100BASE-TX connector on the PC.

Connect to PC




362

13.2 Controlling the Instrument over the LAN Interface

13.2 Controlling the Instrument over the LAN
Interface

13.2.1 Settings and Connection Procedure

NOTE

Always make LAN settings before connecting to the network. If you change set-
tings while connected to the network, IP addresses may overlap or invalid
address data may flow over the network.

Make settings on the instrument.

Make LAN settings in the Communications (Comm) Settings screen.

Move the cursor to the [Apply] button and select F1 [Apply].

(The settings are not reflected to the currently active LAN if the button's function
is not executed.)

Connect the instrument to the network.
Connect the LAN cable. (= p. 360)

Connect the PC.

See "13.3 Using FTP to Access Instrument Files (FTP Server)" (= p. 369),
"13.4 Performing Remote Operations on the Instrument from an Internet Browser
(Web Servern)" (= p. 374)
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13.2.2 Making Settings on the Instrument
Things to Check Before Making Settings

When Connecting to an Existing Network

The following items must be assigned in advance by your network administrator.
Be sure that there is no conflict with other devices.

¢ Whether to use DHCP: ............... Yes/No

» The host name and address of the instrument
Host name (up to 15 characters) :
IP address:......ccooevviieeniieenineen,
Subnet mask: ........cccceeeiiiiie.
(When DHCP is used, the IP address and subnet mask are not required)

* DNS settings
Whether to use DNS:................... Yes/No
IP address (when used) :.............

* WINS settings
Whether to use WINS: ................ Yes/No
IP address (when used):.............

___ (up to 2 addresses)

(up to 2 addresses)

* Gateway
Whether to use a gateway: ......... Yes/No
IP address (when used) : ...........
(When DHCP is used, the gateway address is obtalned from the DHCP server, so it
does not need to be specified here)

The TCP/IP port number to use:. X (default 880x)

(Specify the most significant 3 digits of the 4-digit number. The least significant digit
(0 to 9) is reserved for use by the instrument.

Specify when the default 8800 to 8809 cannot be used.)

sbBuies suonediunwwo) €T Jardeyd

When Configuring a New Network with a PC and This Instrument

(Using as Local Network Without External Connections)
If there is not administrator for your network, or if you have been entrusted with
settings, the following addresses are recommended.

(Settings example)

IP address

PC: 192.168.0.1

First recorder: 192.168.0.2

Second recorder: 192.168.0.3

Third recorder: 192.168.0.4 and so on, in sequence.

\2 \:
Host name ........ccccceevinnen. Any name (However, must be unique)
Subnet mask.........ccccoeveene 255.255.255.0
Gateway........ccceeevevieeeeeeennns Off
DNS .ot Off
DHCP .ot Off
WINS ... Off
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Setting Items

DHCP
(Dynamic Host Configu-
ration Protocol)

DHCP is a protocol that allows devices to automatically obtain and set their own IP ad-
dresses.

If you enable DHCP and there is a DHCP server operating in the same network, the in-
strument's IP address, subnet mask, and gateway can be obtained and set automatically.
If there is no DHCP server operating, a default IP address is assigned.

Host Name

This is a name that identifies the instrument on the network. Assign a host name that is
different from the names of all other devices. This instrument does not support dynamic
DNS, the name that you set is not registered with a DNS server. PCs on the same network
can refer to the instrument by its host name by using the NetBIOS over TCP/IP protocol.

IP Address

This is an address that identifies an individual device on a network.
Assign an address that is different from the addresses of all other devices. If DHCP is en-
abled, the address is assigned automatically by the DHCP server.

Subnet Mask

This is a setting used to divide an IP address shown to the network into a network address
and a host address. Use the same subnet mask for all devices in the same network. If
DHCP is enabled, the subnet mask is assigned automatically by the DHCP server.

DNS
(Domain Name System)

DNS allows network devices to be specified by their names instead of by their IP address-
es. (An IP address is simply a string of numbers, which it is hard to remember. Device ad-
dresses are easier to understand if they can be specified with names instead of IP
addresses.)

WINS

(Windows Internet
Naming Service)

DNS allows network devices to be specified by their names instead of by their IP address-
es. Ifthere is a WINS server in the network, a name can be obtained by querying that serv-
er.

Gateway IP address

For network connections:

When your PC (or the communicating device) is on another network than this instrument,
set this to [On] and specify the gateway device.

When the PC is on the same network, this is usually set to the same address as the default
gateway in the PC communications settings.

For 1:1 connections between the instrument and a PC:

This setting is not required when the instrument and the PC are connected to the same
hub. Set it to [Off].

If DHCP is enabled, the gateway address is obtained from the DHCP server.

Command Port
(Port number)

The instrument uses the TCP/IP protocol for communications. TCP/IP allows communi-
cating devices to establish multiple connections, which are distinguished by port numbers.
By default the instrument uses port numbers 8800 to 8809.

« 8800 to 8801 reserved

« 8802 (instrument is server): For communications command control

« 8803 to 8809 reserved

Normally these ports do not need to be changed. You can change them if certain ports
cannot be used for security reasons, or if certain ports are not available on the communi-
cating PC. Set only the most significant three digits. The least significant digit (O to 9) is
used by the instrument, or reserved for use by the instrument.

Header (On/Off)

Use for control of communications commands.

The Header item specifies whether to prefix headers to command response messages.
For more information about commands, refer to the Communications operation manual on
the supplied CD.

Delimiter

The Delimiter item specifies LF, CR, or CR/LF as the newline delimiter in command re-
sponse messages. The instrument understands all three settings: LF, CR, and CR/LF.
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Authorization User Name and Password

These are used when you login to the instrument by FTP, or use a PC browser
(with the authorization setting set to on).

When authorization is enabled, login is not possible unless a correct user name
and password are entered. This setting is recommended if you wish to restrict
the users who can access the instrument.

The "Password" item is displayed as "**x##kkririkt,

Valid characters: Alphabetic characters and symbols (however, ":" (colon) can-
not be used)

If you want to allow anyone to access, or you wish to login as "anonymous" with
a FTP client, leave the user name and password fields blank.

Making Communications Settings on the Instrument

Make communications settings in the [Basic Settings] and [Interface] section of
the [Communication] page of the Communications (Comm) Settings screen.

CGommunication

o et
Co
ssssss
Comm [ g=
Onterface]l —— iy |

[Built-In LAN]
@ Ca—
1P acdress T ra—
Subnet Mask Jpss.255.255.0
Use Gateway C—
1P Address pooe
oSt C—
P Acess T
e C—
P Acess T
WINSL i =
P Acess T
Wis2 | C—
P Acess T

««««««

sbBuies suonediunwwo) €T Jardeyd
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Interface Communication Settings: Network Connections gE €33

[ FFT_JREALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys — Comm Settings screen—Select the [Communication] page with the SHEET/PAGE key

Operating Key Procedure

1 Set the host name, authorization user name, and pass-

word.

Move the cursor to the various [Basic Settings]
fields.

Enter the host name, authorization user name,
and authorization password.

CURSOR
F1to F8

See About Host Names
"Authorization User Name and Password"
(= p. 365)

To obtain the IP address automatically

Enable DHCP.
CURSOR Move the cursor to the [DHCP] item.
F2 Select [On].

To set the IP address to any address

Set the IP address and subnet mask.

CURSOR Move the cursor to the [DHCP] item.

F1 Select [Off]. (default setting)

CURSOR Move the cursor to the [IP Address] or [Subnet
Mask] item.

F1to F8 Enter the IP address and subnet mask of the in-
strument.

If you want to set the subnet mask automatically:
Press the [Set] button.

To use a gateway

Enable the gateway and set the IP address.

CURSOR Move the cursor to the [Use Gateway] item.
F2 Select [On].

CURSOR Move the cursor to the [IP Address] item.
F1lto F8 Enter the IP address.

To use DNS

Enable DNS and set the IP address.

CURSOR Move the cursor to the [DNS1] item.

F2 Select [On].
If you wish to use 2 DNS servers, also set
[DNS2].

(When [On] is selected for DNS1 and DNS2)

CURSOR Move the cursor to the [IP Address] item.
F1to F8 Enter the IP address.

—[F!:u:in Sottinoo
Host Mame 1
User Mame l—
Password l—
_umemmJﬁLAN -
~TBuilt-In LAN1
( DHcP 2 [off -
IP Address IW

Subnet Mask | gt [255.255.255.0

Lse Gateway 3 Iof.f K]

1P Address W

D51 4 off 7|
1P Address IW
DhS2 off -
IP Address W
WINS1 Off 1
IP Address IW

About subnet masks

Although the subnet mask can be set au-
tomatically, you should still check to be
sure that it is set correctly. It should match
the subnet mask of the network to which
you are connecting.

Using gateways

If you will be using a PC on a different net-
work from the instrument, set [Use Gate-
way] to [On], and specify the address of
the device that serves as the gateway for
that network.

Explanations of terms
"Setting Items" (= p. 364)

¢ To make FTP connections (= p. 369)

« To connect with an Internet browser
(= p. 374)

¢« To perform command communica-
tions(=> p. 381)
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Operating Key Procedure
To use WINS
Enable WINS and set the IP address.
DM52 Off z]
CURSOR Move the cursor to the [WINS1] item. IP Adess Fnnn
=) Select [On]. [ winst 5 o7 3
If you wish to use 2 WNS servers, also set IP Address T ——
[WINS2]. WINS2 off E
(When [On] is selected for WINS1 and WINS2) 1P fddess o0
CURSOR Move the cursor to the [IP Address] item. Apply...
Flto F8 Enter the IP address. 9
6 QO
©
) ) ) Select this button after you have fin- =~
To apply communications settings ished making settings. :
w
CURSOR Move the cursor to the [Apply] button. o
F1 Select [Apply]. After applying the settings, connect g
A dialog appears. the LAN cable. 3
F2 Select [Execute]. S
o
=
=
S
n
%
o
é.
NOTE About Host Names [

Valid characters:

Alphabetic characters (uppercase and lowercase), numbers, symbols (only
hyphen (-) and underscore ())

Characters other than those listed above cannot be used.

Host names cannot begin with a number or symbol, and cannot end with a sym-
bol.

Contact your network administrator for more information about IP addresses and
the other settings required by your network.
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Interface Communication Settings: 1:1 Connections

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys — Comm Settings screen—Select the [Communication] page with the SHEET/PAGE key

Operating Key

Procedure

Set the host name, authorization user name, and pass-

word.

CURSOR
F1lto F8

Move the cursor to the various [Basic Settings]
fields.

Enter the host name, authorization user name,
and authorization password.

"Authorization User Name and Password"
(= p. 365)

See

Disable DHCP, and set the IP address and subnet mask.

CURSOR
F1

CURSOR

F1to F8

Move the cursor to the [DHCP] item.
Select [Off]. (default setting)

Move the cursor to the [IP Address] and [Subnet
Mask] fields.

Enter the IP address and subnet mask of the in-
strument.

If you want to set the subnet mask automatically:
Press the [Set] button.

Disable the gateway.

CURSOR
F1

Disable DNS.
CURSOR

F1

Disable WINS.

CURSOR
F1

Move the cursor to the [Use Gateway] item.
Select [Off]. (default setting)

Move the cursor to the [DNS1] or [DNS2] item.
Select [Off]. (default setting)

Move the cursor to the [WINS] item.
Select [Off]. (default setting)

Apply the settings.

CURSOR
F1

F2

Move the cursor to the [Apply] button.
Select [Apply].
A dialog appears.

Select [Execute].

CGommunication

-[Basic Settings]

Host Marne 1 _‘
User Mame l—
Password l—
-[Interi‘:ac:\3]4||_ﬂ\r\1—v —
~[Built-In LAN]
[ CHP 2 |or -
IP Address

|192.16EI.D.2

[ et [255.255.255.0

Subnet Mask

Lse Gateway 3 Iof.f K]

IP Address booo
( Dris1 4 [or 5
1P Address IW
) off 3
1P Address booo
[ wins1 o 5
1P Address IW
WINS2 off 3
1P Address booo

| Apply... |

6

Select this button after you have fin-
ished making settings.

Using gateways
When connecting the instrument and a PC
with a 1:1 connection, set [Use Gateway]

to[!
hu

Ex

Off] if both are connected to the same
b.

planations of terms

"Setting Items" (= p. 364)
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13.3 Using FTP to Access Instrument Files
(FTP Server)

This instrument is equipped with an FTP (File-Transfer-Protocol, RFC959 com-
pliant) server.

By using a PC FTP client, you can transfer files from the instrument's media to
the PC and perform other file operations.

You can use |E (Internet Explorer) or other popular FTP clients.

For more information about LAN connections and settings:
See "13.2 Controlling the Instrument over the LAN Interface" (= p. 362)

NOTE Be careful when moving files by FTP, as some FTP client/browser programs
. may delete all selected files or folders from the source if you cancel a transfer
before completion. Rather than moving files in one step, we recommend copying

(downloading) and then manually deleting from the source.

1 Make settings on the instrument.

« Make LAN settings in the Communications (Comm) Settings screen.
(= p. 363)
(Set the host name, authorization user name, and authorization password in
the [Basic Settings] section of the [Communication] page of the Comm Set-
tings screen.)

« Make FTP settings in the [FTP Server] section of the [File] page of the Comm
Settings screen. (= p. 369)

2 Operate on the PC.
Connect to the instrument from the PC, and carry out file operations. (= p. 371)
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13.3.1 Making Settings on the Instrument

Make FTP settings in the [FTP Server] section of the [File] page of the Comm
Settings screen.

Y W

Comm

]

[

|EX

[FTP Gile transt fer protocol D) server.

NOTE LAN settings are required to use FTP.

See "Interface Communication Settings: Network Connections" (= p. 366)
"Interface Communication Settings: 1:1 Connections" (= p. 368)
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FTP Settings

[ MEM )| REC | [ FFT _JREALTIME

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys — Comm Settings screen— Select the [File] page with the SHEET/PAGE keys

1

Operating Key Procedure
Set the FTP server to On.

CURSOR
F1

Move the cursor to the [FTP Server] item.
Select [On].

Set the access restrictions.

CURSOR Move the cursor to the [Access Restrictions]
item.

Flto F8 Select either choice.
Read/ Writing to the media of the instrument (up-
Write loading), and file deletion and renaming

are permitted.

Read File reading only is permitted. This pre-
only vents files from being deleted or changed

from outside the instrument.

Set the file time difference.

CURSOR
F1to F8

Move the cursor to the [Time Difference] item.

Normally leave this set to [0 h].

Specify the character encoding.

(The encoding used to exchange file name information with the PC)
CURSOR
F1to F8

Move the cursor to the [Character Code] item.

Set this according to the requirements of the FTP
software on your PC.

Local Use ASCII if the instrument display lan-
guage is set to English.
UTF-8 Use UTF8.

Apply the settings.

CURSOR Move the cursor to the [Apply] button.
F1 Select [Apply].

A dialog appears.
F2 Select [Execute].

% Communication @ ivieb Iﬂ Command

‘_ [From PC using FTPl————————
[FTP Server]‘LIOniv H
‘ Access Restrictions 2 IRead,’T—v
‘ Time Difference. <3 0k E
Character Code 4 Il_ocal—v
I -
| Apply...
5

Select this button after you have fin-
ished making settings.

About the file time difference setting
When some versions of IE * are used, the
file time on the PC side may not match the
file time on the recorder side. In this case,
set the file time difference.

(Example) -9h

* Internet Explorer

Check the documentation of your FTP
software for the character encoding to
use.

File names containing characters not be-
longing to the display languages of the in-
strument may not be handled correctly.
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13.3.2 Operate on the PC

Connecting

The following example shows how to use the IE (Internet Explorer) browser on
Windows XP.

Launch IE on the PC and enter "ftp://" plus the IP address of the instrument in
the address bar.

If the IP address of the instrument is "192.168.0.2":

://192.168.0.2 / - Microsoft Internet Explorer

J File Edit Wew Favorites Tools Help
J d=Back + = - 31 | @ search [E'JFoIders @History

| adere & ftp:mgz.lsa.o.z)

No authorization setting Authorization required *

Login screen

Connect Login by entering a user name and
password.

The storage media of the ‘

instrument appear.

sbBuies suonediunwwo) €T Jardeyd

J File Edit Wiew Favorites Tools Help

J HBack - = - | Qhsearch [ Folders £ #History ||¥ Iz = @ ||
JAgdress F@ Ftp: /1192, 165.0.2)

(2 (a3

LISE-Disk.

Hard disk USB disk

Click to display the file stored on the media.

*. An authorization user name and password have been set in the [Communica-
tion] page of the instrument's Communications (Comm) Settings screen.

You can also enter the user name and password, delimited by "' and '@", in front
of the normal IP address.
[ftp:// Username:Password@ instrument IP address]

Example: When the user name is "hioki" and the password is "1234":
Enter [ftp://hioki:1234@192.168.0.2].

@ If the connection fails
Check the communications settings of the instrument.

See "13.2 Controlling the Instrument over the LAN Interface” (= p. 362)
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Operations

Downloading Files

Select the file to download from the folder list and drag and drop* it on the down-

load destination (the desktop or a folder outside the IE window).

*: Click the file and hold the button down. Move the mouse pointer to the target destination,
and then release the button

Drag & Drop

; @History | @ e = Ed-
!

- |

SET.TRT TEST.EMP

On PC monitor

Minutes and seconds may not be reflected on the file stamp (date) of the file.

Uploading Files

Select a file on the PC desktop or in folder, and drag and drop it on a folder in the
FTP folder list. This updates the FTP folder.

Drag & Drop

s |

On PC monitor

The file's time stamp becomes the time when you uploaded the file.

Deleting and Renaming Files

Right click a file in the FTP folder list, and select [Delete] or [Rename] from the
pull-down menu.

=lalx|
=
IR X | - |J Links >
1 =] oo
Right click
Open

Copy To Folder...

Cut

Copy
Faste

R Click |

Rename

Properties

Files cannot be moved.
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Relationship Between Storage Media and Directories

Each of the various types of storage media appears as a directory on the FTP

server.
J1 5] Floppy disk
IPC-Cardl........ccovvevnenns PC Card
IPC-Card2..........cccevuveeen. PC Card
IMO oo Internal MO drive
THDD ...t Hard disk
JUSB-DisK .......ccoceeuvvnnnen. USB memory
NOTE * In general, only_ one FTP user (1 connect_ion) is allowed j[o log on to the FTP
T server at one time. For this reason, avoid the use of high-speed download

tools which open multiple connections.

« Because FTP does not define a specific format for exchanging information
about files, file information may not display correctly on some FTP clients. The
server supports only generally used FTP commands. You may not be able to
use FTP clients which rely on other commands.
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13.4 Performing Remote Operations on the
Instrument from an Internet Browser
(Web Server)

You can perform remote operations on the instrument from a PC by using an
Internet browser.

Microsoft Internet Explorer Version 5 or later is recommended as the browser.
The Web server uses JavaScript, so enable Active Script in the Security tab of
the Internet Options dialog of IE.

For more information about LAN connections and settings:
See "13.2 Controlling the Instrument over the LAN Interface" (= p. 362)

1 Make settings on the instrument.
Make the following web server authorization setting in the [Web] page of the
Communications (Comm) Settings screen. (= p. 375)
If you want to restrict access to the instrument:
Set the Web server [Use] to F3 [Authorization].
(You can restrict access by setting an authorization user name and password in
the [Basic Settings] section of the [Communication] page of the Comm Settings
screen.)

2 Operate on the PC.

Connect to the instrument from the PC, and carry out remote operations.
(= p. 376)

13.4.1 Making Settings on the Instrument

Make Web settings in the [Web Server] section of the [Web] page of the Comm
Settings screen.

Comm — o=y
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Web Server Settings

[ MEM )| REC | [ FFT_JREALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys — Comm Settings screen—Select the [Web] page with the SHEET/PAGE keys

1

Operating Key Procedure
Make authorization settings. Gommunication ile BEZ [t command
y |
CURSOR Move the cursor to the [Use] item. EhEsRREL]
. . Uz [ -
F1to F8 Select either choice. [ 1 J_
Off Do not use the Web server. | Apply...
(default setting)
On Use the Web server without authori-
zation. 2

Authorization Use the Web server with authoriza-

tion.
Apply the setting.
CURSOR Move the cursor to the [Apply] button.
Select [Apply].
F1 A dialog appears.
=) Select [Execute].

Select this button after you have fin-
ished making settings.

When [Authorization] is selected:

(You can restrict access by setting an au-
thorization user name and password in the
[Basic Settings] section of the [Communi-
cation] page)

Use alphabetic characters, numbers, and
symbols in user names and passwords.
(However, ":" cannot be used.)
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13.4.2 Operate on the PC

Connecting

The following example shows how to use the IE (Internet Explorer) browser on

Windows XP.

Launch IE on the PC and enter "http://" plus the IP address of the instrument in

the address bar.

If the IP address of the instrument is "192.168.0.2":

/3 8860 - Microsoft Internet Explorer

J File Edit Wiew Favorites Tools Help

J GBack v = - A A A PAsearch [ Favorites 3

| addre €17 hetp:j192.168.0.2¢ )

No authorization
setting

Login screen

Authorization required *

password.

Connect

Login by entering a user name and

2 8860 - Microsoft Internet Explorer

Ble Edt Vew Favortes Iools Help

dapack - & - @ @) A | Doearch [igFavortes Bristory | By S vl - 5] &

aderess [@] hitpyjj192.168.02]

HIOKI 8860 MEMORY HiCORDER

Rernate Contral |

Remate Ci I 1l

ETR

Copyright (<) 2003 HIOKI EE. Comparation.

A remote operations
window appears.
(= p. 377)

A remote operations
window appears
(size 1/2). (= p. 377)

Use to transfer files from
the instrument.
(= p. 369)

* An authorization user name and password have been set in the [Communica-
tion] page of the instrument's Communications (Comm) Settings screen.

As shown below, you can also enter the user name and password as part of the

address.
[http:// Username:Password@ instrument IP address]

(The user name and password delimited by "' and '@', are entered in front of the

normal IP address.)
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Operations

About the remote operation window

The remote operation window is divided into 3 sections: the instrument display
screen, the operation panel, and the text transmission panel.

E i8]
——
)

= 3 8850 Med [HDD
' HD -

o — Froo e [G023G8
LCE T —

2005/05/1

[1 displays the file Tist of this media with the “ENTER" key.

[ vieoia L7
2] Meda | @ FeefTotal | Remark

FSHOD 50.23 GB/S5.88.GB  FUIITSU MHT2080AT
ARUSE DISK #1 99,26 1MB/243.49 1B

Al

Instrument display screen

|
=

—Operation
panel
—

H?\ﬂﬂ?\ﬂﬂ?\?\aﬂﬂ

Send Text| Send | Rec

|

Allows you to send string to the input boxes of the instrument,
and receive strings from the input boxes. (= p. 378)

Text transmission panel

Zend Text:l Send | Recy |

Scrsen-Update: Fastl Narmal | Slowl Screen-copy

Set the interval at which screens are sent from the
instrument (display refresh interval). (= p. 379)

Allows you to receive and save the instrument's
current display screen. (= p. 379)

The screen is sent from the instrument periodically, so that it is always up to
date. You can specify the display refresh interval.
See "Changing the Display Interval" (= p. 379)

The instrument enters remote mode when you operate in the remote operation
window.
(Remote display)

Crverlay | Config

Single ~|[60 % g

All of the operation keys on the instrument are dis-
abled, with the exception of the SET key.

[

N3 fnm innn, o

Remate

When you want to operate on the instrument

Press the SET key to exit remote mode.
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13.4 Performing Remote Operations on the Instrument from an Internet Browser (Web Server)

Basic Operations

To use the operation panel:

Click one of the buttons on the operation panel. The buttons can be used in the
same way as the operation keys on the instrument. However, it is not possible to
press two buttons at the same time.

If you are performing a key check in the initialization settings screen of the Sys-
tem menu and want to exit the key check screen, right click on the screen and
select [Exit] from the pull-down menu. This exits from the key check screen.

To operate with the mouse on the display screen:

Click the display screen. Mouse operations on the display screen work in the
same way as mouse operations on the instrument. However, dragging is not
possible.

To operate with the keyboard on the display screen:

Press a key. Keyboard input for the display screen works in the same way as
keyboard input for the instrument. However, the Alt key and function keys may
be assigned to browser operations.

(Keyboard input is possible with IE Version 5 and later. Depending on the
browser used, some entered characters may display differently from those on
the pressed keys. This also occurs when the instrument’s display language set-
ting is different from the language of the keyboard.)

Sending and Receiving Text
You can send text to the input boxes of the instrument, and receive text from the
input boxes.

Example: Changing the comment set for a channel on the instrument from
"TEST1"to "TEST2"

MEM

|
o

=)
|

=

‘ 3 Jor g

e AN
[
et g s T

Rato [T ofiet T

—scde 1

xxxxx

==

[P ]

[rannel Conment

Send Text[TESTT

A Sersntpdate Fost| Nomal | Sow| __ Screen-copy

J

| Text{TEST The comment set on the instrument is received and
* displayed in the text transmission panel.

Text[TEST? Recy

5t .

Change the comment. The changed title is sent to the
instrument.
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Saving Screens

Screens received from the instrument can be saved. The data is saved in PNG
format.

o b chioten i douerkd &l e i bncaion

scsaan prg s TH2 168,070

Wit skl o o o s T
G e b 3 et o
= Eopr o e bkl

Zend Tess Samd
P e [

| &3m0t - et remres [ AR | W

M| |85 J.I‘S.‘;*
som (5757 ) €———— 3 Specify the save destina-

tion and file name.

(Default file name:
screen.png)

File name: Iscreen.png
Save as lype: IPNG Image
| 4

File pame: [screen png =l

Click [Save]
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The instrument's current dis-
play screen is received and
saved.

Saveastype  |PNGImage =

Changing the Display Interval

Click [Fast], [Normal], or [Slow] in the text transmission panel to change the
screen transmission interval.

The [Slow] setting is recommended for use with slow networks.

The [Fast] setting puts a greater burden on the instrument, so operations may
become slower. (The operations are performed correctly, but calculations take
longer.)

Quitting Remote Operation

Click the (Close) button in the upper right corner of the browser.
The browser closes.
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13.5 Using an Interface Card

/\CAUTION

The instrument can be controlled using an interface card (Model 9558 GP-IB
Card). To prepare for communications, insert the interface card and configure
the interface settings on the Communications Settings screen.

See "13.6 Controlling the Instrument with Command Communications” (= p. 381)

Refer to the Instruction Manual for the Model 9558 GP-IB Card for details.

Observe the following precautions to avoid damage or disruption to the
connections of the interface card and the instrument’s card slot.

» Do not insert or remove the interface card by holding the connection cable, and
avoid pulling the cable forcefully.

» Do not attempt to force the card into the slot when it is upside down or not fac-
ing in the proper insertion direction.

» Do not move the instrument while the cable is connected to the interface card.

Interface Card Insertion & Removal

Right Side of Instrument Eject Button
- A
1 S O [ L T
V Qrin g @@@@
0|0/~ s |_ Socket
olo|o]
T
|
2 WU
1 ————  Interface Con-

nection Cable

PC CARD Silots (two) ]
Inserting an Interface Card

The interface card is 1 Align the A marks on the plug of the interface con-
keyed to prevent improp- nection cable with the socket on the interface card
er insertion, so forcing it as shown in the drawing, and insert the plug.

in the wrong way may | 2 with the A mark on the interface card facing
damage the PC CARD slot toward the front and pointing in the insertion direc-
or the card. tion (arrow), insert it into the PC CARD slot as far
as it will go.

Removing an Interface Card

Press the Eject button. When the button pops out,
press it again to eject the Interface Card.

After the interface card is automatically recognized, the settings can be made.

GP-IB
Mode Addressable / Disable
Address 0to 30

Configure the communications settings on the [Command] page before estab-
lishing communications.

See "13.6.1 Making Settings on the Instrument” (= p. 381)
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13.6 Controlling the Instrument with Command
Communications

You can control the instrument remotely over the communications interface.

For more information about LAN connections and settings:
See "13.2 Controlling the Instrument over the LAN Interface" (= p. 362)

Interface card connections
See "13.5 Using an Interface Card" (= p. 380)

1 Make settings on the instrument.

Set communications commands on the [Command] page of the Communications
(Comm) Settings screen.

2 Operate on the PC.
Connect the PC to the instrument (= p. 384), launch a communications pro-
gram, and issue commands to control the instrument. For details, refer to the
Communications operation manual on the supplied CD.

13.6.1 Making Settings on the Instrument

Set the items in the [Command Processing] section of the [Command] page of
the Comm Settings screen.

. |Command]

File

Gomm [ Tco
Syste
F — [Command Processingl|

R
Header -
Comm - or
L —

Error Resporse | C—
Command part | Era—]

[GP-1B]

s Jacidessabie g

- Adcress ——]
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Command Settings

[ MEM J){ REC [ FFT_JREALTINE

To open the screen: Press the DISP key— Press the F7 [System] key— Select with the SUB MENU
keys — Comm Settings screen— Select the [Command] page with the SHEET/PAGE keys

Operating Key Procedure

Select the remote control interface for the instrument.

CURSOR Move the cursor to the [Command Processing]
Flto F8 item.
Select either choice.
Off The instrument is not remotely controlled.
LAN Remotely control the instrument via LAN.
GPIB Remotely control the instrument via GP-

1B.

Set the delimiter.

CURSOR Move the cursor to the [Delimiter] item.

Fl1to F8 Select the character code to send as a data de-

limiter (newline code).

CR Send character code 0x0d.
LF Send character code 0x0a.

CR+LF Send character codes 0x0d and 0x0a.

Make header settings.

CURSOR Move the cursor to the [Header] item.

F1lto F8 Select either choice.
Off Do not add a header to response data.
On Add a header to response data.

When controlling via LAN (Command Processing: [LAN])

4 Make the [Error Response] setting.

CURSOR Move the cursor to the [Error Response] item.
F1lto F8 Select either choice.

Off Do not append error response.

On Append error response.

Set the communications command port.

CURSOR Move the cursor to the [Command Port] item.

F1lto F8 Enter the port number.

Communication

@ [T |Command]

-[Command Pmc;essir,]lLAN 2]
Delimiter 2 ICR+LF -
Header 3 Ioff -
[LAN]

Error Response Off -
Command Port [980x% E

About headers

The response to a :FUNCTION? query
command from the PC differs according
to the header setting.

ON .o :FUNCTION MEM

Off o :MEM

[LAN]

Error Resporse 4 Ioff z]
Command Port 5 [ E

About error responses

The following error codes are returned
when an error occurs during command
control of the instrument.

?E : Execution error

?C : Command error

?Q : Query error

The instrument's output buffer is 2048
bytes. It may not be possible to return an
error response if the buffer limit is ex-
ceeded.

About port numbers

Specify only the most significant 3 digits
of the 4-digit port number.

If you specify "880x", port number 8802 is
used.

"Command Port" (= p. 364)
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Operating Key Procedure
When controlling via GP-IB (Command Processing: [GPIB]) [GP-1B]
Mode 6 IAddressabIe -
6 Select the mode actross P
CURSOR Move the cursor to the [Mode] item.
Flto F8 Select either choice.

Addressable Enable PC controllability

Disabled Disable PC controllability

About the Address

7 Assign an address GP-IB requires that each device connect-
ed to the GP-IB have a unique address.

CURSOR Move the cursor to the [Address] item.
Flto F8 Select from 0 to 30.

sbBuies suonediunwwo) €T Jardeyd




384

13.6 Controlling the Instrument with Command Communications

13.6.2 Operate on the PC

The following example shows how to make a connection using the telnet software (HyperTerminal) sup-

plied with Windows XP.

1 Launch HyperTeminal.

Click [Start], [Programs] - [Accessories] - [Communications]

- [HyperTerminal], and then click [HyperTerminal].

The HyperTerminal screen appears.

2 Specify a connection name.

Enter a name in the [Name] field and click the [OK] button.

(You can enter any name.)

A [Connect To] dialog appears.

3 Make the connection settings.

1. In[Connect using] select [TCP/IP (Winsock)].
2. In[Host address], enter the IP address of the instrument.

3. In [Port number], enter the port number specified in the
[Command] page.

About port numbers

On the instrument, only the most significant 3 digits of the
4-digit instrument port number are specified (= p. 382).
If you specified "880x" on the instrument, enter "8802"
here. "Command Port" (= p. 364)

4. Click the [OK] button.

The connection is made.

”~

| 5o Progrom necess s et

Comrmunications

"T_-v Hyper Terminal

2 {B IrikerTiE\ o vizard
" e [ w MetiMes
B Metwork and Dial-up Connect
BY s tow. & Phone Dialer

Yt

'p».};.q e

% New Connection

Enter 3 name and choose an icon for the connection;

x|

Name 4
[

lcon:

D

Connection
Name

% 8860

Enter details far the host that you want to call:

Host address:  [192.168.0/193 4—

S|

Poit number. IBBDZ

<4

Connect using: ITEP/IF‘ [Winzock]

Cancel

<+

*4

Fle Edt ew

sfer _telp

il 515 ol =

Welcome to HIOKI MEMORY HiCORDER, MODEL 8860

HyperTerminal screen
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Ennnacl 4 2
1. Select [Properties] in the [File] menu. ior e il keys act as
The Properties dialog for the specified connection name [ '@ Mimslon

appears Backspace kep ends

: {G‘ Cul+H © Del ' CukH, Space, ChilkH
Click the [Settings] tab. ———
Click the [ASCII Setup...] button. Aula detect =l Terasew |
Telnet terminal |01: ANS|
Backscrol buffer lines: (500 3:

[~ Play sound when connecting or disconnecting

Make detailed connection settings.

The [ASCII Setup] dialog appears. et T | T_ 3
Cancel
Make detailed settings
ASCII Setup 2%
1. Check the [Send line ends with line feeds] and Gl Sending ———————————————
[Echo typed characters locally] check boxes. 7 Jend fine ends vith line feeds 1
¥ Jcha lyned characters locally
2. Click the [OK] button to return to the Properties dialog. Tre delay [0 milsecands,
Character delay: IEI millizeconds.

— ASCl Receiving

[~ Append line feeds to incoming line ends

3. Click the [OK] button to return to the HyperTerminal win- I™ Eorce incaming data to 7-bit ASCII
dOW [V Wirap lines that exceed teminal width

(D—_K)I ) & [ 2
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Try sending a command. B B U G Do Lip

D] 515| 0ls| =]
Enter “*IDN?” and press the Enter key. Helcano to HTOKT HEWORY HiCORDER, HODFL 8560
A response is returned from the instrument. HIOKT, 860,0,¥9. 10

g 8860 - HyperTerminal

File Edit Wew al Transfer Help

Welcome to HIOKT MEMORY HiCORDER, |
Command =idn?

Response HIOKI,8860,0,V9.18

VY-
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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.

_ Sample synchronizing signal output

T©—/>J SYNC.OUT terminal (= p. 396)
- Jj /\'§ Output Use to synchronize sampling with multiple instru- 9
N 5 ments 2

=~ [FEIE @ :

©i — =
© AN\ 2 Input @
il (@’ < External sampling (= p. 394) =
I(L e e ooy S, (et |
] 000 000 00 {100 e
a | i 2
{ Gk GND (common with instrument ground) 8
1| | Chimpto b | © o
ey — !
External trigger input (= p. 390) S

. . Input external signals.
Right-side panel . P 9
External control terminal

[ ] [1=GND ;
= BTG € Trigger ogtput_ (= p. 392)/
O «TRIG OUT/CAL Probe calibration signal output (= p. 405)
— «GND
= ~NG/EXITOUT2 Output a signal when a trigger event occurs. Also
E «©GO/EXTOUT1 used to calibrate attenuating probes before using
e | e — them.
=1 | |« PRNT/EXTNG
=[] | | STOP/EXINS.
=i | |~ START/EXTN - -
1 |- GND Output GO/NG calculation evaluation
results (= p. 399)/
Make signal setting on the External output (= p. 401)

Ext Term (External termi-

) Output a signal when the evaluation results of nu-
nal) Settings screen.

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. 403)

Control measurement start and stop, printing, and
saving with external signals.
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14.1 Connecting External Control Terminals

A\DANGER

ZN\WARNING

/\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.

1/0 terminals Maximum input voltage Terminal type
EXT.SMPL BNC
EXT.TRIG

Input | PRINT/EXT.IN3 2t0 7V DC Terminal
STOP/EXT.INZ block
START/EXT.IN1
TRIG OUT/CAL

outut INE BT aTS -20to 30 v DC Terminal

P NG/EXT OUT2 500 mA max, 200 mW max block

GOJ/EXT OUT1

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
(] €] =
Jj /v Connect the BNC plug of the connection cord to
— @ the BNC jack on the instrument side.
¢ / Align the slots on the BNC plug with the guide pins on
?g”] ?g? _ Lock the instrument-side jack, then push and twist the plug
m|| 'nstrument-side clockwise until it locks.
guide pins
B
7 Disconnecting BNC connectors
Twist the BNC plug counterclockwise and pull it out.
A\ J
~ Connecting External I/0O Terminals (Connector Blocks) N\
Cables to connect * Recommended cables:
10 mm single strand diameter 1.0 mm (AWG18),
Single strand multi-strand 0.75 mm? (AWG20)
N
:&:O ¢ Usable cables:
Single strand diameter 0.4 to 1.0 mm (AWG26 to 18),
l% Multi-strand 0.3 to 0.75 mm? (AWG22 to 20)
Multi-strand Strand diameter 0.18 mm or greater (per wire)

« Standard insulation stripping length:10 mm

e Button operation specified tool: Flat-blade screwdriver

Connection procedure (tip width 2.6 mm)

1] 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 [eulaIxg HT Jordeyd




390

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- 391).

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 <« > <
3.0t0o 5.0V 3.3kQ
1 1 EXT TRIG 100 Q 7~
4 \ 4 > MA— @O—{}O

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.

[l-aD .

S EXLTRIG GND is common. It can be connected to any ground.
= TRIGOUT/CAL

L

~NG/EXITOUT2 i .

- Go/BXTOUTH Connection pr_ocedure. _

1w GND "14.1 Connecting External Control Terminals" (= p. 388)
<« PRINT/EXTING

« STOP/EXTIN2

«~ START/EXTINi

~GND

Oooonoonoon

2 In the Trigger Settings screen, set External trigger to [On]. (= p. 160)

-[External Trigger]—I_ -
Tirming IStart bl :|

A ang.o cogic 0
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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.
1 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 [eulaIxg HT Jordeyd

—— Daisy chain configuration = Parallel synchronization =
Set all instruments to master. Set 1 instrument to master, and set the
others to slave.
—p 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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14.2.2 Trigger Output (TRIG OUT/CAL)

NOTE

NOTE

You can output a signal when a trigger event occurs.

Trigger event occurs

You can also connect several instruments for parallel trigger synchronized oper-
ation.

See "Parallel Trigger Synchronization" (= p. 391)
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. 405). 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: 0to 0.5V
Pulse width LOW level: 1 ms or greater

Maximum input voltage -20 to +30 V 500 mA max 200 mW max

5V
HIGH
4t05.0V —

1kQ
TRIG OUT \ 4
47kQ | [ > LOW
0to 0.5V | |
4.7 KQ 1ms or greater
I GND
777

Trigger events occur and signals are output when the auto-ranging function
(FUNCTION MODE — F4 [Auto Setting]) (= p. 73) is used with the Memory Func-
tion. 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

1 Connect the cables for the corresponding external input signals to the TRIG
OUT/CAL and GND terminals.

T GND
SEXTTRG GND is common. It can be connected to any ground.
= TRIGOUT/CAL
°GND____
~NG/EXITOUT2 i .
- Go/BXTOUTH Connection pr_ocedure. .
wGND __ "14.1 Connecting External Control Terminals" (= p. 388)
< PRINT/EXTING
«STOP/EXTI®
~ START/EXTINT
~GND

gooooooooon

2 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 [eulaIxg HT Jordeyd
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14.2.3 External Sampling Ext.smpL)

NOTE

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.

Sampling signal input

Sampling Input Signals

EXT.SMPL

#

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

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 =
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
the following table.

Supported external sampling pulse widths

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 | >100ns | >100ns | >200 ns

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
available, even if it is set to [On] in the Channel Settings screen

Signal Input Procedure

Connect the EXT.SMPL terminal and the sampling signal output destination with

a BNC cable.
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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].

@ #@ Use Ch
[Timebase1] Set the number of data points to display per
. division on the horizontal axis (time axis).
Sarmpling Clock Omr -
, Input range: 10 to 1000 (Default setting:
Samplesifdiv) 100
100)
EXT.SMPL I T —_ )
J See "Entering Numbers" (= p. 64)
Shot @ Fixed () user
Fixed Shot [ *| 100s Select the input waveform sampling meth-
od. (This can also be set in the Ext Term
Settings Screen.
) Sample on rising edge.
) 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. 394))

|0J1U0D [eulaIxg HT Jordeyd

NOTE « When a sampling signal of 5 MHz or greater is input, trigger points are
T 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. 99). 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 X CH2 Dn-1 X ; F2 Dn X
CH3 | CH3 Dn-1 : CH3 DN
CcH4 CHA Dn-1 i e
CH5 CH5 Dn-1 ><§ ——
CcH6 CHB Dn- ; CH6 Dn r
CcH? P CH7 DAL ¢ o :
CH8 CH8Dn-1 é CHS R
Scanning operation Scanning operation Scanning operation

[___]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)

soP SYNC.OUT EXT.SMPL

-

—L L
Wi [

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.

—p 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 5.0V, 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

Oto0.5V |< >|< >|

GND 70 ns 30ns
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Signal Output Procedure

ACAUTION To prevent damage to the instruments, do not connect the SYNC.OUT terminals
T — of two instruments.

1 Connect the SYNC.OUT and EXT.SMPL terminals of the instruments to be syn-
chronized (8860 or 8861), using BNC cables (9165 Connection Cord or 9217
Connection Cord).

See "Synchronized Operation" (= p.
396) for a connection example

E
2
o
I
£
@

Use 9165 Connection Cord or 9217
Connection Cord to make the connec-
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)

|0J1U0D [eulaIxg HT Jordeyd

Master instrument Salve instrument

= [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
N Start... ] button to start synchronized operation, select the [SYNC Start... ] button
again on the master instrument.
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In the sampling timing of the following modules, there is an offset from the sync
signal timing.

Input Module Sampling rate Offset from sync signal
Model 8956 Analog Unit 50 ns/S Within -50 ns
Model 8957 High Resolution Unit 500 ns/S 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. 338) is on, but no synchro-
nization 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 OUTl and NG/EXT OUT2 terminals can be u;ed as GO/N(_S_evaIu-
B ation output terminals (GO, NG) or as external output terminals for specific con-
ditions (EXT OUT1, EXT OUT2) (= p. 401). 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 500 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 [eulaIxg HT 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 524V

| % % é/Warning output
|

PR
GO, NG D oAWK
o >CK

%04 = |to5ke

Z10ka T HC74

Relay

2SC1815 etc.

+

=
o 1uF
Reset 1 r
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Signal Output Procedure

1 Connect the GO/EXT OUT1 terminal, NG/EXT OUT2 terminal, and GND termi-
nal to the controlled device.

FGND .
SEXLTRG GND is common. It can be connected to any ground.
= TRIG OUT/CAL
°GND___
~NG/EXITOUTZ i .
= Go/EXTOUm Connection pr_ocedure. _
wGND ____ "14.1 Connecting External Control Terminals" (= p. 388)
< PRINT/EXTING
«STOP/EXTIN2
« START/EXTINI
~G\D

Oooonoonoon

2 In the Ext Term (external terminal) Settings screen, make settings for the [@/
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-
50/ o0TT [N cac = ment outputs a signal.
NG/EXT.OUTZ [ cal z]
VR |7 O |
Num calc Output the GO/NG results of numerical evaluation

(default setting).

Waveform * Output the GO/NG results of waveform evaluation.

Num | Wave Output results when either numerical evaluation OR
waveform evaluation * is GO or NG.

Num & Wave Output results when both numerical evaluation AND
waveform evaluation* are GO or NG.

(*: Waveform evaluation will be supported in a future version.)

See For more information about other menu items
"14.2.6 External Output (GO/EXT OUT1)/ (NG/EXT OUT2)" (= p. 401)

3 Evaluate the measurement data.
See For more information about calculation settings: Analysis 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. 399)
They cannot be used for both functions at the same time.

External Output Signals

|0J1U0D [eulaIxg HT Jordeyd

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0to 5.0 V, LOW level: 0to 0.5 V
Maximum input voltage -20 to +30 V 500 mA max 200 mW max
5V
HIGH
10k 4t05.0V
EXT OUT1
EXT OUT2 v
47kQ | L > LOwW
0to 0.5V |
4.7 kKQ 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.

=GND
° EXTTRIG GND is common. It can be connected to any ground.
= TRIGOUT/CAL
°GND
~NG/EXITOUT2 i .
- Go/BXToUTH Connection pr.ocedure. '
wGND "14.1 Connecting External Control Terminals" (= p. 388)
vﬂ]’/m
- STOP/EXTIN2
~START/EXTINT
~GND

gooooonooon
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2 In the Ext Term (external terminal) screen, make settings for the [E/EXT
OUT1] and [NG/EXT OUT2] 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-
| J11g ULt - ment outputs a signal.
Error Output a LOW level signal when an error occurs.
Busy Output a LOW level signal when the instrument cannot start an opera-
tion because it is starting another operation, saving data, printing, and
so on
Start Output a LOW level signal while instrument is starting.
Trigger Output a LOW level signal while instrument is waiting for a trigger, and

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. 399)

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
_ =
HIGH <——>| START /EXT.IN1 10 kQ =
3.0to5.0V STOP /EXT.IN2 =2
PRINT /EXT.IN3 200 Q
A 4 v [ > M l @O—I}O
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.

=GND
° EXTTRIG GND is common. It can be connected to any ground.
= TRIGOUT/CAL
°GND
~NG/EXITOUT2 i .
- Go/BXToUTH Connection pr.ocedure. '
wGND "14.1 Connecting External Control Terminals" (= p. 388)
vﬂ]’/m
- STOP/EXTIN2
~START/EXTINT
~GND

gooooooooon
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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 NG [PRINT 3 put.
== ]
EXT.SMPL I
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
T terminal (CAL) or as a trigger output terminal (TRIG OUT) (= p. 392). 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 s 500 uls
<~

1ms

|0J1U0D [eulaIxg HT Jordeyd
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I 15.1 General Specifications

(1) Basic Specifications

Measurement functions

No. of input modules

No. of channels (max.)

Memory Function (high-speed data saving)
Recorder Function (real time recording)
FFT Function (frequency analysis)
Real-Time Saving Function

Model 8860: 4 Modules

Model 8861: 8 Modules

Model 8860:

8 analog channels + 16 logic channels O
16 analog channels + 16 logic channels (using the Model 8946 4-Ch Analog Unit) g
64 analog channels + 16 logic channels (using the Model 8958 16-Ch Scanner Unit) =
Model 8861: ®
16 analog channels + 16 logic channels =
32 analog channels + 16 logic channels (using the Model 8946 4-Ch Analog Unit) a
128 analog channels + 16 logic channels (using the Model 8958 16-Ch Scanner Unit) .g’
(Logic channels are equipped as standard. The GND terminal on this instrument is com- g
mon) =
_ o
Memory capacity M
Model Model | Channels Standard 32 MWords Expands by up to 1 GWord o
odels 8860: Used (Model 9715 Memory Board) (Model 9715-03 Memory Board) S
9715 Memory Board v
12-bit (16-bit) x 32 MWords/C 12-bit (16-bit) x 1G word/c
(32M) 1 bit (16-bit) ds/Ch bit (16-bit) dich
9715-01 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
9571125'\'/?2 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
9715-03 Memory Board
(1G) Model | Channels Standard 64 MWords Expands by up to 2 GWords
8861: Used (Model 9715 Memory Board x 2) | (Model 9715-03 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

Timebase accuracy

20 MS/s (All channels simultaneously) (using 8956 Analog Unit)
External sampling (10 MS/s)

+0.005% (Relative grid timing error)

Input system Plug-in modules (units) with 2, 4 or 16 channels each

External Trigger, Trigger Output, GO/NG Output, Sampling Synchronization Output, Ex-
ternal Start, External Stop, Print Input, External Sampling Input

External control terminals
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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, up to 2000 m (6562-ft.) ASL

Chassis-to-Power Line: 1.39 kV AC for 15 s, 100 M or more @ 500 V DC
DC Input Module-to-Chassis and between Modules: 3.7 kV AC for 15 s, 100 MQ or more
@ 500V DC

100 to 240 V AC (continuous input) @ 50/60 Hz
10 to 16 V DC (when using the Model 9684 DC Power Unit)
(Voltage fluctuations of £10% from the rated supply voltage are taken into account.)

Model 8860: 140 VA (No printer, but fully loaded with Model 8936 Analog Units and
9715 Memory Board)
300 VA (with A4 Printer, and fully loaded with Model 8956 Analog Units,
Model 9715-03 Memory Board and MO Unit)
Model 8861: 190 VA (No printer, but fully loaded with Model 8936 Analog Units and
Model 9715 Memory Board)
350 VA (with A4 Printer, and fully loaded with Model 8956 Analog Units,
Model 9715-03 Memory Board and MO Unit)

Model 8860: 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: 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: Approx. 8 kg (282.2 0z.) (Instrument)

Approx. 9.5 kg (335.1 oz.) (With Model 8995 A4 Printer Unit)
Approx. 9.0 kg (317.5 oz.) (With Model 8995-01 A6 Printer Unit)
Approx. 10.5 kg (370.4 0z.) (Instrument)

Approx. 12 kg (423.3 o0z.) (With Model 8995 A4 Printer Unit)
Approx. 11.5 kg (405.6 oz.) (With Model 8995-01 A6 Printer Unit)

Model 8861:

Safety EN61010 Voltage input section: Pollution degree 2,
Measurement category Il (anticipated transient overvoltage 4000 V)

EN61326 Class A

EN61000-3-2
EN61000-3-3

EMC
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Accessories e 1 Quick Start Manual...........ceevveeeieeeeeeeeiiieccccccciiinins 1

e 2 Input Module GUIdE........cceeeiiiiiiieeiiiiieee e 1

« 3 Instruction Manual (This document)...........cccccceerenne 1
For information about * 4 Analysis Supplement...........cccoooeiiiniiniin 1
options: « Application CD (Communications Manual) ................... 1
"Appendixs Options" (3 p.  POWET COrd ... 1
A52) e Input Cable Labels ..o 1

If a printer is installed (one roll of compatible recording paper)
* Model 9231 Recording Paper

(for Model 8995 A4 Printer UNit).........cccoeeeeeiiiiieeeenianns 1 roll
* Model 9234 Recording Paper

(for Model 8995-01 A6 Printer Unit) ..........ccooiviiiiieeennnes 1 roll
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 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)

e X-Y display (4-graph display)
Waveform: Horizontal 20 div x 20 div (1 div =5 x 5 dots)

Operating life LCD: Approx. 74,000 hours
Backlight: Approx. 55,000 hours (LCD module only)
(LCD operating life approximation based on 8 hours/day on, 16 hours/day off)

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.




410

15.1 General Specifications

(4) Memory Storage (optional, must be specified when ordering)

Capacity

Expansion method

Model 8860: One of the following is required
Model 8861: Two of the same type are required

¢ Model 9715 Memory Board (32 MWord memory)

¢ Model 9715-01 Memory Board (128 MWord memory)
¢ Model 9715-02 Memory Board (512 MWord memory)
¢ Model 9715-03 Memory Board (1 GWord memory)

Exchange installed memory boards

(5) Memory Storage Backup Function
(Model 9719 Memory Backup Unit: option must be specified when ordering)

Waveform backup time

Waveform backup power

Model 8860: Approx. 10 hours
Model 8861: 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

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 (simple ASCII)

Floppy disk drive (optional Model 9716 FD Drive)

Storage system

Storage capacity
Format

Storage contents

3.5-in. floppy disk drive (YD-8U10 Y-E Data)
USB interface

1.44 MB (2HD), 720 KB (2DD)
FAT

¢ Setting configurations

« Measurement data (binary ASCII, BMP) (data between A-B cursors can be saved)
« Screen images (BMP)

¢ Calculation results

« Thinned storage (simple ASCII)

Magneto-Optical Disk Drive (Model 9717 MO Unit: option must be specified when ordering; select
either this or the Model 9718 HD Unit)

Storage system
Storage capacity

Format

3.5-inch magneto-optical disk drive
2.3 GB (supports 128, 230, 540 or 640 MB, or 1.3 GB)
FAT or FAT32 (compatible with super-floppy format)
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Magneto-Optical Disk Drive (Model 9717 MO Unit: option must be specified when ordering; select
either this or the Model 9718 HD Unit)

Storage contents « Setting configurations
« Measurement data (binary ASCII, BMP) (data between A-B cursors can be saved)
» Screen images (BMP)
« Calculation results
» Thinned storage (simple ASCII)

Hard Disk Drive (Model 9718 HD Unit: option must be specified when ordering; select either this or the
Model 9717 MO Unit)

Storage system 2.5-inch hard disk drive
Storage capacity 60 GB
Format FAT32
Storage contents « Setting configurations

« Measurement data (binary ASCII, BMP) (data between A-B cursors can be saved)
« Screen images (BMP)

« Calculation results

» Thinned storage (simple ASCII)

O
>
Q
(7) External Interfaces =l
@
USB (equipped as standard) e
USB Standard USB 1.1 compliant -‘é’
9]
Connector Series-A receptacle 9..
Connecting devices Keyboard, mouse, printer, MO drive, hard disk drive, USB memaory g-
g.
LAN (equipped as standard) 7
Compliant standards Ethernet 100Base-TX, 10Base-T
Connector RJ-45
Functions HTTP server, FTP server, file sharing, DHCP-compliant

Monitor Output (equipped as standard)

Connector 15-pin D-sub

Output format SVGA

Mouse Input (equipped as standard)

Connector 6-pin mini-DIN (IBM PS/2 compatible)

Keyboard Input (equipped as standard)

Connector 6-pin mini-DIN (IBM PS/2 compatible)
PC Card Slot
GP-IB Requires the optional Model 9558 GP-IB Card

Also provides remote control of the installed input modules.
Complies with IEEE 488.2-1987
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(8) Power Supply Options

DC Power (9684 DC Power Unit: option must be specified when ordering)
Accuracy is specified at 23+5°C (73+9°F) and 20 to 80% RH, 30 minutes after power on

Rated input voltage 12V DC
Input voltage range 10to 16 V DC
Maximum rated power 200 VA

Operating temperatureand 0 to 40°C (32 to 104°F), 20 to 85% RH (non-condensating)
humidity

Storage temperature and -10 to 50°C (14 to 122°F), 20 to 90% RH (non-condensating)

humidity

Operating environment Compatible with Models 8860/ 8861

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/ 8861

Mass Adds approx. 1.25 kg (42.30z.) to the weight of Models 8860/ 8861

Supported Models Model 8860 Serial Nos. 051040422 and above

Model 8861 Serial Nos. 051040432 and above

Probe power supply (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 8

Compatible probes 3273, 3273-50, 3274, 3275, 3276, 9322
Rated output voltage 12V

Rated output current +3 A (total for all channels)

Operating temperatureand 0 to 40°C (32 to 104°F), 20 to 85% RH (non-condensating)
humidity

Storage temperature and -10 to 50°C (14 to 122°F), 20 to 90% RH (non-condensating)
humidity

Operating environment Compatible with Models 8860/ 8861

Dimensions Adds approx. 18.2 mm (0.72") (D) to dimensions of Models 8860/ 8861
Mass Adds approx. 570 g (20.10z.) to the weight of Models 8860/ 8861
Supported Models Model 8860 Serial Nos. 051040422 and above

Model 8861 Serial Nos. 051040432 and above
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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
» 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
and 8861, plus an additional eight sources on channels in modules 5 to 8 in Model
8861.)

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).

Specified Event

The number of times trigger criteria are met (on all trigger sources) is counted, and
triggering occurs when the specified event count is reached.

(* Expanded setting only)

suonealjloads gt Ja1deyd

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)
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)

Trigger timing Start, Stop and Start & Stop (Recorder Function)
Start and Stop criteria can be set independently.

Trigger output Open-collector output (with 5 V output, Active Low)
Pulse Width: at least 1 ms
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Trigger Input and Output
Terminals

Level Display Function

Terminal Block

Displays the signal level while Trigger Wait (display can be turned off)
Waveforms can be displayed while Trigger Wait (timebase limited)
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I 15.3 Memory Function

5, 10, 20, 50, 100, 200, 500 us/div

1, 5, 10, 20, 50, 100, 200, 500 ms/div

1, 5, 10, 30, 50, 100 s/div

1, 2, 5 min/div

External sampling (100 S/div) allows simultaneous control of multiple instruments

Timebase

2
2

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. A37))
 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 —ggp1 32 16 8 7] 2 a
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
S
. . m
« 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 8861 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 split into selected widths (with some restrictions)
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: 8 channels, Y-Axis: 8 channels (8 composites)
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I 15.4 Recorder Function

Time axis 10*, 20*1, 50*1, 100*1, 200*, 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 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
Time axis resolution 100 points/div

Sampling period 100 ns, 1 us, 10 ps, 100 ps, 1 ms, 10 ms, 100 ms, 1s
(not more than 1/100th of the selected timebase)

Recording length Fixed, User (Adjustable) or Cont (Continuous)

. . . 0O
(setting range depends on the capacity of installed memory) =
. . Qv
» Fixed settings i=
25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000 @
» Adjustable settings G
1 to 160000 (in 1-div steps) "
©
Maximum Recording Length [Divisions] g
_ =
Installed Memory | Other than the Model 3958 16-Ch Model 8958 16-Ch Scanner Unit =
(Words) Scanner Unit Q
—
. Adjustable or . Adjustable or o
8860 8861 Fixed Continuous Fixed Continuous a
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

Screen and printing 1, 2, 3, 4, 6, 8 or 16 screens (printer, except on the Model 8995-01 A6 Printer Unit), can
settings be displayed sequentially, or split into specified widths (with some restrictions)
Sheet display (up to 32 channels displayed per sheet)

Interpolation function Line
Recording line distinction 32 colors (four printing types)

Waveform magnification » Time axis
and compression 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, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10
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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 128 MWords: 20,000 div, 512 MWords: 80,000 div,

1 GWord: 160,000 div

Model 8861 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 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

1ch 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
1/400, 1/800, 1/2000, 1/4000

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 eight 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.

Newly acquired: when measurement starts, the nhumber of specified sampling points is
acquired, and calculation performed.

Memory waveform: applies calculations data prestored with the Memory 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
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

suonealjloads gt Ja1deyd
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15.6 Real-Time Saving Function

I 15.6 Real-Time Saving Function

Timebase » Measurement waveform

100, 200, 500 us/div
1,2, 5, 10, 20, 50, 100, 200, 500 ms/div
1, 2, 5, 10, 30 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, 100 s/div
1, 2, 5, 10, 30 min/div
1 h/div

May be limited by saving destination and number of channels

Time axis resolution 100 points/div
Sampling period Measurement waveform: 1/100th of the timebase
Whole waveform: same as measurement waveform
Save destinations MO drive, hard drive (HDD), LAN, PC Card or OFF (none)
Recording Length 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

Screen and Printing 1,2, 3, 4,6, 8 or 16 screens (printer)
Settings Can be displayed sequentially, or split into selected widths (with some restrictions)
Sheet display (up to 32 channels displayed per sheet)

Recording line distinction 32 colors (four printing types)

LCD (display) While measuring: whole waveform
After measuring: selectable from whole waveform, measurement waveform, or both
whole and measurement waveforms displayed simultaneously (split-screen).

Printer Output When not measuring, the whole or measurement waveform can be printed as displayed
on the LCD

Zoom function Provided (when only a measurement waveform is displayed)

Report Print Available

Variable display function 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

Login function Prints and displays measurement data as numeric values
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I 15.7 Functions

15.7.1 Practical Functions

Waveform Processing (Memory Function)

Numerical Calculations

Waveform Parameter
Judgment

Waveform Processing
Calculations

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

Calculation results can be saved to external storage media and printed

Sixteen calculations are available at the same time

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

Memory Division function (Memory Function)

Memory Division function

Sequential Save function

Memory space can be divided
Up to 4096 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

15.7.2 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

suonealjloads gt Ja1deyd
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15.7 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

Error Display
Key-lock

LCD Backlight
Screen Saver

PRINT Key setting

SAVE Key settings

Level Monitor function

Logic display

Vernier function

Offset Cancel function

Waveform search
functions

TIME/DIV direct setting
function

Range and Position direct

setting function

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 (for printing and saving as BMP files)

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

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

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

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

Search criteria can be specified as trigger criteria, specified time 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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Appendix

| 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 "12.2.8 Specifying Beep and Operation Sounds" (= p. 342)

Warning Display

| | B ® = Appears just once when an error oc-
curs. Disappears within a few sec-
onds.

Also disappears when any key is
pressed.

’—[uumy Function}
Bl il

Displayed Message
Number (Msg No.)

Message

Error Display (= p. A6)

= Remains displayed until the error is
% corrected, or until you press the STOP

Number (Msg No.)

X Error. No.193 05/05/19 13:48:50
D 0 dLle power supply malfunction detected.
brs Turn power off immediately. bous

_!7!7!7!7!7!7'

Message

Displayed Message
|

Displayed Warnings

Ms . .
Nog Message Remedial Action Reference
1  Out of paper. Load more paper. Quick Start Manual:
"3.3 Loading Recording
. . . ) P With a Print
2 Printer lever is raised. Lower the printer lever. aper (With a n? er
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
operating temperature and humidity. tions" (= p. 407)
Printing is not available. Either the internal
5 Printer not connected. printer is not installed, or no external print-

er is connected.

B2
=
=
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=
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Displayed Warnings

Msg

No Message Remedial Action Reference
An unexpected error occurred. Perform a o
. . "12.3.3 Initializing Sys-
. . system reset. If this error continues to ap- .
6 Printer internal error. d h d . tem Settings (System
pear, a_mage may have occurred requir- Reset)" (= p. 349)
ing repairs.
. . Files Iarge thaq 2 GB cannot be sav.ed. "10.3.2 Save Methods"
11  File size exceeds 2 GB. Use partial or divided save to create files (= p. 258)
smaller than 2 GB.
. . : Write-protection is enabled on the storage "10.1 Storage Media” (=
12  Disable write-protection. CE .
P media. Disable it. p. 244)
14  cannot load this file. The selected file cannot be loaded.
The file name already exists: cannot )
16 save. Change the file name. "10.7.4 Renaming Files
& Folders" (= p. 291)
17 The directory name already exists. Change the directory name.
18  Could not rename file A file with the same name may already ex- "10.7.4 Renaming Files &
ist, or the file name is invalid. Give the file Folders” (= p. 291)
a different name.
Verify whether the storage media is write- o
protected. I:1(7(.17.1 IInglngzgéles &
. . olaers .
. The file may be already in use. Try execut- =p )
19 cCould not copy or move file. . ft ing finishes. Verify that
ing after processing |rT|s.es. erify thal "10.7.2 Moving Files &
you have access permission to the stor- g qers (= p. 290)
age media. (If it is in a shared folder on a
network)
Change the path to 127 or fewer charac-
20  Path name exceeds 127 characters. ters g P
22  No waveform data to save. Acquire waveform data.
. . . Only discs in internal MO drives can be
24  cannot eject this media. ejected. “Ejecting an MO Disk
from the File Screen"(=
. The storage media cannot be ejected be-
25 Could not eject. orag J p. 246)
cause itis in use.
The shared folder does not exists or you
26  Cannot access shared folder. I y
do not have access permission.
. . No shared folder can be found for connec- 10.1.6 Using a Network
27 Cannot find shared file. . Shared Folder" (= p.
tion.
249)
. The file in the shared folder cannot be de-
28 Fileisin use. o
leted because it is in use.
"When entering a file
. . . A character is present that is invalid for file i
29 Aninvalid character is present. P name (for files ‘to be
names. loaded on a PC)" (= p.
65)
"3.3.5 Automatic Range
30 Auto-ranging failed. Check the input signal. Setting (Auto-Ranging
Function)" (= p. 73)
- . . The A/B cursors overlap. Check the cursor | "8. ifyi -
31 A/B cursor positions invalid. - P 8.7 Specm,/,mg aWave
positions. form Range" (= p. 193)
Input Module Guide:
32  Zero-adjustment needed. Perform zero-adjustment. "3.10.17 Executing Zero

Adjustment"
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M . .
Nzg Message Remedial Action Reference
. The key operation is prohibited because "4.3.2 Overlaying Wave-
34 Invalid key pressed (Overla . "
yp ( ) Overlay is enabled (On). forms” (= p. 101)
. . . "Chapter 6 Trigger Set-
36  No trigger has been set. Set trigger criteria. fings” (= p. 129)
The operation is not available while pro-
37 Invalid operation. cessing. Try again after processing finish-
es.
. . . The operation is not available while mea-
38 Invalid operation (measuring). . . L
suring. Try again after measuring finishes.
. . L. The operation is not available while print-
39 Invalid operation (printing). . . L
P P 9) ing. Try again after printing finishes.
When the Recording Length (Shot) is set "112 Print Methods and
41 Recording length is set to Continuous. to Continuous (Cont), real-time printing is e TN .\ ethods an
. . . . Print ltems" (= p. 299)
not available with fast timebase settings
. . There is no calculation result. Print results )
42  There is no calculation result. . . Analysis Supplement
after performing calculation.
45 Out of range. Check the valid setting range, and reset.
"4.3.1 Displaying Wave-
. . The Roll Mode cannot be used when splaying wave
50 Roll Mode is not available. overlay i bled forms During Recording
veriay Is enabled. (Roll Mode)" (= p. 99)
c t A . overlay. W Averaging, Overlay and Waveform calcu- "4.3.1 Displaying Wave-
54 c;r;lTlgtigf\)E( veraging, Lveriay, Wave | tion functions are prohibited when the @ forms During Recording
' Roll Mode is set to [On] or [Auto]. (Roll Mode)" (= p. 99)
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. 98)
ms/div.
When Memory Division is enabled, Aver-
59 Can not use (Averaging, Wave calcula- aging and Waveform Calculation func-
tion). tions are not available. If enabled, these
functions are turned off.
60 No waveform data. Acquire waveform data.
When Waveform Calculation is enabled,
61 Can not use (Roll Mode, Averaging, Roll Mode, Averaging and Memory Divi-
Memory Division). sion functions are not available. If en-
abled, these functions are turned off.
Up to eight channels can be used simulta-
neously when clamps are connected to
the Model 8940 with Model 9318 or 9319 i
. . Input Module Guide:
. Conversion Cables. Do not exceed this
64  Up to eight clamps can be used. o . 3.5.5 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.
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.

crease the number of channels enabled
for use, or turn unused channels Off.

nels to Use" (= p. 85)
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Displayed Warnings

Msg

No Message Remedial Action Reference
Offset Cancel is not available if the input _
The offset value is too large for Offset  signal is more than +10 divisions from O V. ,I,npUt Module Gu.'de'
68 3.10.18 Executing Off-
Cancel. Change the range, and execute Channel o
. set Cancellation
Offset again.
When the Model 9322 Differential Probe is
connected with the Model 9325 Power
Up to six Model 9322 Differential Probes Cord, up to six channels can be used si-
69 .
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 | "3.10.18 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- | "3.10.19 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 only)
When four Model 8946 4-Ch Analog Units
o . ibl ith th are installed in Unit locations 1 to 4 and a
L S el possibie Rl Model 8958 16-Ch Scanner Unit is also in-
76  current module configuration. (Record- .
. stalled, the Recorder function cannot be
er 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 b q i ¢ ¢ pling, the time base and sampling rate
e time base and sampling rate canno . :
. . cannot be changed. Finish measuring,
80 be changed during synchronized mea- 9 n uring

surement.

change the time base or sampling rate,
and resume synchronized measurement
sampling.
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Msg

No Message Remedial Action Reference
A setting was changed after starting syn- )
S chronous operation. Resynchronize by 14'2'4_1 Synchronized
Perform initialization to start synchro- . Sampling Output
81 . pressing the [Synchronous Start] button .
nized measurements. . (SYNC.OUT)" (= p.
on the System screen of the master instru- 396)
ment.
82 Maximum sampling rate is limited to 1 ~ The sampling rate is limited when using
MS/s. synchronized sampling.
"4.2.1 Selecting Ch |
83  No channel selected for use. Select the channel(s) to use. . electing Lhanneis
to Use" (= p. 85)
With the Real-Time Saving function, mea-
surement is aborted if the recording speed
Measurement aborted due to save pro- o
84 . at the save destination is too slow. Select
cessing delay. )
a slower timebase or reduce the number
of channels used.
. L o . "8.14 S hi Wave-
85 Invalid search condition. Check the search criteria settings. . earching a Wave
form" (= p. 215)
"4.2.4 Setting the Record-
86 Recording length is too long. Check the recording length. ing Length (number of divi-
sions)" (= p. 95)
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.
Verify the network settings on the PC at
94  No response from server. fy . setling
the connection destination.
An internal fault may have occurred in the
An unexpected error occurred when ac- . .
501 : ; instrument. Turn the instrument off and
cessing (file name).
back on.
. Verify that the file saving destination or file
502 (File name) was not found. fy . 9
to load is correct.
. . . S . "10.2 Data Capable of
. . . . Verify that the file saving destination or file
503 (File name) is an invalid path. fy . 9 Being Saved & Loaded"
to load is correct.
(= p. 252)
156 Ty GiEn TEs, Cami: epe ([le An internal fault may have occurred in the
504 yop ' P instrument. Turn the instrument off and
name).
back on.
An internal fault may have occurred in the
505 Access to (file name) refused. instrument. Turn the instrument off and
back on.
An internal fault may have occurred in the
506 (File name) has an invalid file handle. instrument. Turn the instrument off and
back on.
. . An internal fault may have occurred in the
The current directory (file name) cannot . .
507 instrument. Turn the instrument off and
be deleted.
back on.
Not enouah free space in the director Either delete files in the saving destination
508 9 P y directory, or change to another saving

to create (file name).

destination.
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Displayed Warnings

Msg

No Message Remedial Action Reference
An internal fault may have occurred in the
509 Seek for (file name) failed. instrument. Turn the instrument off and
back on.
510 A hardware I/O error occurred while ac- The storage media may be corrupted. Re-
cessing (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.
. . . . 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-
cient space on the storage media. Delete "10.7.3 Deleting Files &
513 Not enough disk space for (file name). files or replace the storage media. If mea- Fol(.je.rs" (;e |n%91|)es
suring, stop measurement, then replace P
the storage media.
A N - d of (fil An internal fault may have occurred in the
514 IR D EEEEES PEHISCnE e (il instrument. Turn the instrument off and
name).
back on.
. The file may be corrupted. This file cannot
520 (File name) may be corrupted. Y P

be used.

Displayed Errors

Ms . .

Nog Message Remedial Action

BN 1\icasurement aborted (Cause) (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.

180 USB host controller malfunction de- Have the instrument repaired.
tected.

181 Keyboard controller malfunction de- Have the instrument repaired.
tected.

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.

191 Clamp power supply malfunction de- Power to the clamps was momentarily interrupted. If this occurred

tected.

while measuring, data may have been corrupted.
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Ms . .

Nog Message Remedial Action

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.

195 Fan malfunction detected. Turn power A cooling fan has stopped. Turn the instrument off immediately,

off immediately.

and have it repaired.

Other Display Messages

These messages provide only supplemental information.

Msg
No.

Message

Remedial Action Reference

102 Verify Sheet settings.

Verify settings such as the channels to be "7-2 Setting the Screen
Layout of the Waveform

displayed on sheets. Verify the settings on :
. Screen (Sheet Settings
the Sheet Settings screen. Screen)" (= p. 168)

Unit (module) configuration has
changed. Verify each setting.

When an input module has been added or

replaced, verify settings on the Settings = |nput Module Guide:
screens (Status, Channel, Trigger and "2.1 Installing Input Mod-
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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I 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. A8)
Recorder Function (= p. Al11)
Real-Time Saving Function (= p. Al5)
FFT Function (= p. Al12)
Input Channel (= p. Al6)
System (= p. A18)

Memory Function

Menu Setting Items Default Setting Refgrence for
Setting
Sampling Clock INIT (Internal)
5 ps/div
. (sampling speed: 50 ns) 4.2.2 (= p. 89)
Timebase With only Model 8958 16-Ch
Scanner Unit Installed: 5s/div
; Shot (Recording length Fixed
Basic ot (Recording leng®)_ ; 42.4 (= p. 95)
Fixed Shot (Fixed recording length) 25 div
Status i
Timebase 2 fo (On when the Model 8958 is 423 (= p. 92)
installed)
Roll Mode Auto 4.3.1 (= p.99)
Overlay Off 4.3.2 (= p. 101)
) Set to enable use of all installed
Timebase 1
N modules 421 (= p. 85)
UseC ) Off (or On if a Scanner Module o P
Timebase 2 o
is installed)
Refers to the default value of
One Ch each input module (= p- A16)
Comment All blank 5.2 (=p. 112)
Channel Scaling off 5.4 (= p. 117)
Variable Off 8.9.4 (= p. 208)
Logic All Off 7.3 (= p. 176)
Trigger Mode Auto 6.3 (= p. 132)
Source (AND/OR) OR 6.4 (= p. 133)
. % Setting 0% 6.5.1 (= p. 134)
. Pre-Trigger - —
Trigger Trigger Priority Off 6.5.2 (= p. 137)
Timer Trigger Off 6.9 (= p. 156)
External Trigger Off 6.11 (= p. 160)
All Trigger Sources Off
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Reference for

Menu Setting Items Default Setting Setting
Sheet display On (Sheet 1 only) 7.2.2 (= p. 171)
Sheet Name Blank 7.2.2 (= p.171)
Display Type Waveform 7.2.3 (= p.171)
Sheet Split Screen 1 Graph 724 (= p.172)
Pattern Pattern 1
Scroll Horizontal 7.2.5 (= p. 173)
Area (Composite area) Whole (Whole waveform)
X-Y Comp - — - - 7.4 (= p. 180)
Dot-Line (Line interpolation) Line
Memory Div Off
Division
Start Block
Mem Div Use Block 4.3.3 (= p. 103)
Display Block
Ref Block Off
Wave Display Off
Num Calc Numerical Calc Off Analysis Supplement
Wave Calc Waveform Calc Off Analysis Supplement
Auto Save Off
Savein 1 PC Card #1:\
Save in 2 Off 10.3.4 (= p. 261)
Save Method Normal Save
Directory Creation On
On
Name AUTO
Name Pattern Trig (prefix)
Waveform Format Binary 10.3.7 (= p. 267)
Auto Save Thinning Off
Timebase 2 Interpolation | On
Division Off
Off
Calc Results Name MEAS Analysis Supplement
Save Specified File New File
Off
Name IMAGE
Save Screen Image Name Pattern Trig (prefix) 10.3.9 (= p. 272)
Format BMP Color
GUI Save With
SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
10.3.5 (= p. 263)
Same Name Numbering
Name Pattern Trig (prefix)
Save Type Waveform
Format Binary
SAVE Key Area Whole
Channels Displayed Ch
Waveform — 10.3.8 (= p. 270)
Thinning Off
Timebase 2 Interpolation | On
Division Off
Screen Image Format BMP Color 10.3.10 (= p. 274)
GUI Save With
Calc Results Save Specified File New File Analysis Supplement
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Menu Setting Items Default Setting Ref(?rence for
Setting
Auto Print Off
Printer (if optional printer is in-
Output Destination stalled), or USB (if it is not in-
i stalled
Auto Print . ) 11.3 (= p. 301)
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 11.4 (= p. 303)
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, | 11.5.1 (= p. 307)
35: Dark
C 04, 08, 12, 16, 20, 24, 28, 32,
36: Light
Feed After Printing Yes
Print Quality Normal
ST Orientation Portrait
Margins Custom
Left 10 mm
External Printer | Right 10 mm 11.5.2 (= p. 309)
Top 10 mm
Bottom 10 mm
Printing Colors Color
C . .
ommon Printout Type Screen Link 11.6.1 (= p. 311)
Settings
Grid Type Normal
Channel Markers Ch No.
Marker Position Inside
List & Gauge Off
Upper/Lower Limits Off
Waveform pperLow 11.6.2 (= p. 313)
Print Items Zero-Position Comment Off
Counter Printing Off
Print ltems Counter Name Blank
Count 0
Mag/Comp Screen Link
N ical Val - .
L_lm_enca alue Thinning Screen Link 11.6.3 (= p. 318)
Printing Items
Ext | Print
x_erna rnter Gauge All Pages 11.6.4 (= p. 320)
Print Items
c Title Settings
t Print- -
. omme_n fn Analog Settings 11.6.5 (= p. 321)
ing Settings
Logic Off




All

Appendix 2 Reference

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-89)
Status Basic -
Sampling Speed 100 ns/S
Shot (recording length) Fixed
- - 4.2.4 (= p. 95)
Fixed Shot 25 div
One Ch Refers to the default value of each (= p. A16)
input module
Comment All blank 5.2 (= p. 112)
Channel -
Scaling Off 5.4 (= p. 117)
Variable Off 8.9.4 (= p. 208)
Logic All Off 7.3 (= p. 176)
Trigger Mode Single 6.3 (= p. 132)
Source (AND/OR) OR 6.4 (= p. 133)
Trigger Trigger Timing Start 6.6 (= p. 138)
Timer Trigger Off 6.9 (= p. 156)
External Trigger Off 6.11 (= p. 160)
All Trigger Sources Off
Sheet display On (Sheet 1 only) 7.2.2(=p.171)
Sheet Name Blank 7.2.2(=p.171)
Sheet Display Type Waveform 7.2.3(=p.171)
Split Screen 1 Graph
7.2.4 (= p. 172)
Pattern Pattern 1
Scroll Horizontal 7.25 (= p. 173)
Save Auto Save Off 10.3.4 (= p. 261)
Refer to Memory Function “Save” for other items
. Auto-Print ) .
i Printer Settings Real-Time Print Off 11.3 (= p. 301)
Refer to Memory Function “Print” for other items (= p. A8)
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FFT Function

Menu Setting Items Default Setting Refe_rence for
Setting
Reference New Data
Sampling Clock INT
Frequency Range 8MHz
Sampling Point 1000
) Rectangular
Status Basic Window ‘ Multiplication None Analysis Supplement
Peak Off
Averaging Off
Highlight (phase) Off
Analyze Nos. 1 to 8 all Off
Scale Nos. 1 to 8 all Auto
One Ch ngir;?dtglidefault value of each (= p. A16)
Comment All blank 5.2 (= p. 112)
Clizin ! Scaling Off 5.4 (= p. 117)
Variable Off 8.9.4 (= p. 208)
Logic All Off 7.3 (= p. 176)
Trigger Mode Auto 6.3 (= p. 132)
Source (AND/OR) OR 6.4 (= p. 133)
) % Setting 0% 6.5.1 (= p. 134)
Pre-Trigger
Trigger Trigger Priority Off 6.5.2 (= p. 137)
Timer Trigger Off 6.9 (= p. 156)
External Trigger Off 6.11 (= p. 160)
All Trigger Sources Off
Sheet display On (Sheet 1 only)
Sheet Sheet Name Blank Analysis Supplement
Display Type FFT
Split Screen 1 Graph
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Reference for

Menu Setting Items Default Setting S
Auto Save Off
Saveinl PC Card #1:\
Save in 2 Off 10.3.4 (= p. 261)
Save Method Normal Save
Directory Creation On
On
Auto Save | Waveform Name AUTO 10.3.7 (= p. 267)
Name Pattern Trig (prefix)
Format Binary
Off
Name IMAGE
Save Screen Image Name Pattern Trig (prefix) 10.3.9 (= p. 272)
Format BMP Color
GUI Save With
SAVE Key Operation Selection Save
Save in PC Card #1:\
Name Blank
10.3.5 (= p. 263)
Same Name Numbering
SAVE Key | Name Pattern Trig (prefix)

Save Type Waveform

Waveform Format Binary 10.3.8 (= p. 270)
Format BMP Color

Screen Image - 10.3.10 (= p. 274)
GUI Save With
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Reference for

Menu Setting Items Default Settin .
g 9 Setting
Auto Print Off
Auto Print o Printer (if optional printer is in-| 11 3 (= p. 301)
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 11.4 (= p. 303)
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, | 11.5.1 (= p. 307)
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 11.5.2 (= p. 309)
Top 10 mm
Bottom 10 mm
Printing Colors Color
C . .
ommon Printout Type Screen Link 11.6.1 (= p. 311)
Settings
Grid Type Normal
List & Gauge Off
Upper/Lower Limits Off
Waveform PP il 11.6.2 (= p. 313)
) Print Items Counter Printing Off
Print Items
Counter Name Blank
Count 0
N ical Val . .
gm_erlca alue Thinning Screen Link 11.6.3 (= p. 318)
Printing Items
int- | Title Settings
.Comme.nt Print . g 11.6.5 (= p. 321)
ing Settings Analog Settings
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Real-Time Saving Function

Reference for
Setting

Menu Setting Items Default Setting

HD:¥ (when Model 9718 HD Unit
is installed)

MO:¥ (when Model 9717 MO Unit
is installed)

Save PC CARD #1:¥ (except the
above)

Save in

Same Name REAL

Name Pattern Trig (prefix)

Basic All installed modules are set to

Timebase their fastest settings.
Status Chapter 9 (= p. 225)
Sampling Speed 1us/s

Shot (Recording length) | Fixed

Fixed Shot (Fixed record-
ing length)

Sampling

25 div

Whole Wave Timebase Auto

Trigger Mode Single

Set to enable use of all installed
Use Ch modules (excluding the Model
8958)

Refers to the default value of each
input module

Comment All blank 5.2 (= p. 112)
Scaling Off 5.4 (= p. 117)
Variable Off 8.9.4 (= p. 208)
Logic All Off 7.3 (= p. 176)
Sheet display On (Sheet 1 only) 7.2.2 (= p. 171)
Sheet Name Blank 722 (= p.171)

One Ch (= p. Al16)

Channel

Sheet Display Type Waveform 7.2.3 (= p. 171)
Split Screen 1 Graph 7.2.4 (= p. 172)
Scroll Horizontal 7.2.5 (= p.173)

SAVE Key Operation Selection Save
Save in PC Card #1:\

Name Blank

: 10.3.5 (= p. 263)
Same Name Numbering

Name Pattern Trig (prefix)

Save Type Waveform
Save SAVE Key

Format Binary

Area Whole
Waveform : 10.3.8 (= p. 270)
Channels Displayed Ch

Division Off

Format BMP Color
Screen Image - 10.3.10 (= p. 274)
GUI Save With

Print The Auto Print setting |§ not ayallable with Fhe Real-Time Saving function. (= p. AL0)
Refer to Memory Function “Print” for other items
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Input Channel

Input Module Setting Items 22{::5 Reference for Setting
Mode Voltage
Range (/div) 5 mV
8936 Analog Unit Coupling bC Ir:;p;t '\i(r)]illjtl(; ?Jur:ieéettings (Models 8936, 8946 and
LPF Off 8956)"
Probe 11
Position (zero position) | 50%
Mode Voltage
Range (/div) 500uV
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: o
"3.3 Model 8938 FFT Analog Unit Settings"
Probe 11
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 Pashion (zero positon) |8 '35 Modsl 3940 FV Unit Setings'
Probe 11
Threshold ov
Pull-Up Off
Hold 10-ms Off
Mode Voltage
Range (/div) 10mV
8946 4-Ch Analog Unit Couping be o l\,:(r)]illjciz Guurﬁeéettmgs (Models 8936, 8946 and
LPF Off 8956)"
Probe 11
Position (zero position) | 50%
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Input Module Setting Items gs;?rl:g Reference for Setting
Mode Charge
Range (/div) 500mm/s?
Coupling AC " d
; Input Module Guide:
8947 Charge Unit LPF orf “3?6 Model 8947 Charge Unit Settings"
AAF Off
Sensitivity 1pC
Position (zero position) | 50%
Mode Voltage
Range (/div) 5mV
8956 Analog Unit Coupling be Ir:;p;t l\,:(r)\illjcl)g cL;Jur\I::ti'e.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 | pF off Input Module Guide: _ o
"3.7 Model 8957 High Resolution Unit Settings"
Probe 1:1
Position (zero position) | 50%
AAF Off
Mode Voltage
8958 16-Ch Scanner Unit | ~2n9e (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 1:1
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%
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System Settings

Reference for

Menu Setting Items Default Setting ;
Setting
Grid Type Dotted Line 12.1.1 (= p. 334)
Display Comments Off 12.1.2 (= p. 335)
Time Value Display Time 12.1.3 (= p. 336)
START Key Activation One Push 12.2.1 (= p. 337)
Waveform Auto-Resume Off 12.2.2 (= p. 338)
Screen Jog & Shuttle Positive 12.2.3 (= p. 339)
Sheet Scroll Linkage Linkage 12.2.4 (= p. 340)
Zero Position Off 12.1.4 (= p. 336)
SHEET/PAGE Key Sheet 12.2.5 (= p. 340)
Env Restart Yes 12.2.6 (= p. 341)
(Environment) Settings Screen | Variable Auto Adjustment On 12.2.7 (= p. 341)
Sound Beep Sound Beep 1 12.2.8 (= p. 342)
Keypress Sound Off
System Envi- Screen Saver Off 12.2.9 (= p. 343)
ronment Backlight Saver Off 12.2.10 (= p. 344)
Back RGB O, 0, 0
Frame RGB 240, 0, 0
Display Colors | o9 RGB 100, 100, 100 12.2.12 (= p. 346)
Text RGB 240, 240, 240
Blank RGB 0, 50, 200
Cursors RGB 255, 255, 0
Host Name Blank
Communication Basic Settings User Name Blank 13.2 (= p. 362)
Password Blank
Interface DHCP On
FTP Server Off
File Access Restrictions Read/Write 13.3 (= p. 369)
Time Difference Oh
(c(:ZOOTnnrl]unica- Character Code Local
tion) Web Web Server off 13.4 (= p. 374)
Off
S:)OT;nsas?:g Delimiter CR+LF
Header Off
Command LAN Error Response Off 13.6 (= p. 381)
Command Port 880x
GP-IB Mode Addressable
Address 5
START/EXT.IN1 START
STOP/EXT.IN2 STOP 14.2.7 (= p. 403)
Input Terminal PRINT/EXT.IN3 PRINT
EXT.TRIG [’ 14.2.1 (= p. 390)
Ext Term External Con- EXT.SMPL A3 14.2.3 (= p. 394)
Sri):;?ir:;l) trol Terminal GO/EXT.OUT1 Num Calc 14.2.5 (= p. 399)
Output Terminal NG/EXT.OUT2 Num Calc 1322 Ez E gg;;
TRIG.OUT/CAL Trig Out 14:2:8 (= p: 405)
SYNC SYNC.OUT Off 14.2.4 (= p. 396)
seting | M
Auto Setup Off 10.4.2 (= p. 278)
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Appendix 2.2 Waveform File Sizes

References
File Type Operating Function Calculation Method 8860 8861
MEM File Memory Function (= p. A19) (= p. A22) (= p. A23)
REC File Recorder Function (= p. A20) (= p. A24) (= p. A24)
RSM Files ) ) ) (= p. A20) (= p. A25)
_ Real-Time Saving Function
RSR Files (= p. A20) (= p. A25)
FFT File FFT Function (= p. A20) (= p. A26)
Memory Function (= p. A21) (= p. A27) (= p. A28)
) Recorder Function (= p. A21) (= p. A29) (= p. A30)
TXT File Real-Time Saving Function (= p. A21) (= p. A27) (= p. A28)
FFT Function (= p. A21) (= p. A31)

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.
Refer to "File Sizes"(= p. 253) for information about the sizes of files for settings and screen image files.

Waveform File Size Calculation Method

MEM Files

File size (bytes) = settings size™ + data size™

*1 Settings size = 100560 + 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 = 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
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 = 11672 + samples on Timebase 2 x (2 x saved channels on Timebase 2)
Samples on Timebase 2 = Samples on Timebase 1 x ratio of sampling periods on the second and first Time
Axes + 1
(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)

*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)
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REC Files

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)

RSM Files (Real-Time Saving Function)

File size (bytes) = settings size™! + data size™

*1: Settings size = 174224 + analog channel portion + logic channel portion
Analog channel portion = 1120 x saved analog channels
Logic channel portion = 3584 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)

RSR Files (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)

FFT Files

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.
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TXT Files
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)

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)

FFT Function

File size (bytes) = header size™! + data size™

*1. Header size = approx. 200 bytes (depending on comment settings)
*2. Data size

¢ For non-Nyquist displays

Analysis Mode Size of Data Portion

Storage, Correlation Function, Cross-Corre-
lation Function, Impulse Response

Octave Analysis Approx. 1 KB (fixed)
Other Analysis Modes 32 bytes x no. of calculation points x (2/5)

32 bytes x no. of calculation points

« For Nyquist display
34 bytes x no. of calculation points x (2/5)
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File Size Reference Value

MEM File Size (Memory Function) 8860

Memory board (W: words)
9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

9715-03 (1GW) only

File size (bytes) = settings size + data size
Calculation Method: "MEM Files" (= p. A19)

When saving both Timebase 1 and Timebase 2, add both file sizes.

When the Model 8958 16-Ch Scanner Unit is not installed (8860: MEM)
Recording Timebase 1 Timebase 1 Saved Channels
length (div) Data Quantity 1 2 4 8 16
100 10,000 119 KB 140 KB 181 KB 264 KB 428 KB
1,000 100,000 295 KB 491 KB 884 KB 1.6 MB 3.2MB
10,000 1,000,000 2.0 MB 3.9 MB 7.7 MB 15 MB 31 MB
100,000 10,000,000 19 MB 38 MB 76 MB
1,000,000 100,000,000 1,526 MB
10,000,000 1,000,000,000 1,907 MB -
Recording Timebase 2 Timebase 2 Saved Channels
length (div) Data Quantity* 4 8 16 32 48
_— 100 17 KB 22 KB 32 KB 52 KB 73 KB
_— 1,000 24 KB 36 KB 60 KB 108 KB 157 KB
_— 10,000 94 KB 176 KB 341 KB 671 KB 1,001 KB
_— 100,000 797 KB 2 MB 3.1 MB 6.1 MB 9.2 MB
_ 1,000,000 7.6 MB 15.3 MB 31MB 61 MB 92 MB
_ 10,000,000 76 MB 153 MB 305 MB 610 MB 916 MB

* 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
With only Model 8958 16-Ch Scanner Unit Installed (8860: MEM)
Recording Saved channels

length (div) 8 16 32 64

100 264 KB 428 KB 758 KB 1.4 MB

1,000 1.6 MB 3.2MB 6.2 MB 12 MB

10,000 15 MB 31 MB 61 MB 122 MB

100,000 1,221 MB

1,000,000 1,526 MB




A23

Appendix 2 Reference

MEM File Size (Memory Function) 8861

Memory board x 2 (W: words)

9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

9715-03 (1GW) only

Note: Values in parentheses () in the following table exceed 2 GB, and so cannot be saved unless size is reduced by partial

File size (bytes) = settings size + data size
Calculation Method: "MEM Files" (= p. A19)

When saving both Timebase 1 and Timebase 2, add both file sizes.

saving.
When the Model 8958 16-Ch Scanner Unit is not installed(8861: MEM)
Recording Timebase 1 Timebase 1 Saved Channels
length (div) Data Quantity 2 4 8 16 32
100 10,000 140 KB 181 KB 264 KB 428 KB 758 KB
1,000 100,000 491 KB 884 KB 1.6 MB 3.2MB 6.2 MB
10,000 1,000,000 3.9 MB 7.7 MB 15 MB 31 MB 61 MB
100,000 10,000,000 38 MB 76 MB 153 MB
1,000,000 100,000,000 (3,052 MB)
10,000,000 1,000,000,000 (3,815 MB) —
Recording Timebase 2 Timebase 2 Saved Channels
length (div) | Data Quantity* 8 16 32 64 96
_ 100 22 KB 32 KB 52 KB 93 KB 134 KB
_ 1,000 36 KB 60 KB 108 KB 206 KB 303 KB
_ 10,000 176 KB 341 KB 671 KB 1.3 MB 1.9 MB
_ 100,000 1.5 MB 3.1 MB 6.1 MB 12 MB 18 MB
_ 1,000,000 15 MB 31 MB 61 MB 122 MB 183 MB
_ 10,000,000 153 MB 305 MB 610 MB 1,221 MB 1,831 MB

* 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
With only Model 8958 16-Ch Scanner Unit Installed (8861: MEM)
Recording Saved channels
length (div) 16 32 64 128
100 428 KB 758 KB 1.4 MB 2.7 MB
1,000 3.2MB 6.2 MB 12 MB 25 MB
10,000 31 MB 61 MB 122 MB 244 MB
100,000 (2,442 MB)
1,000,000 (3,052 MB)
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REC File Size (Recorder Function) 8860

Memory board (W: words)
9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

File size (bytes) = settings size + data size
Calculation Method: "REC Files" (= p. A20)

9715-03 (1GW) only

When the Model 8958 16-Ch Scanner Unit is not installed (8860: REC)
Recording Saved channels
length (div) 1 2 4 8 16
100 150 KB 190 KB 271KB 431 KB 752 KB
1,000 502 KB 893 KB 1.6 MB 3.2MB 6.2 MB
10,000 3.9 MB 7.7MB 15 MB 31 MB 61 MB
100,000 38 MB 76 MB 153 MB 305 MB 610 MB
With only Model 8958 16-Ch Scanner Unit Installed (8860: REC)
Recording Saved channels
length (div) 8 16 32 64
100 431 KB 752 KB 1.4 MB 2.6 MB
1,000 3.2MB 6.2 MB 12 MB 25 MB
10,000
20,000

REC File Size (Recorder Function) 8861

Memory board x 2 (W: words)
9715 (32MW) to 9715-03 (1GW)
9715-01 (128MW) to 9715-03 (1GW) File size (bytes) = settings size + data size

Calculation Method: "REC Files" (= p. A20)
9715-03 (1GW) only

When the Model 8958 16-Ch Scanner Unit is not installed(8861: REC)
Recording Saved channels
length (div) 2 4 8 16 32
100 190 KB 271 KB 431 KB 752 KB 1.4 MB
1,000 893 KB 1.6 MB 3.2MB 6.2 MB 12 MB
10,000 7.7 MB 15 MB 31 MB 61 MB 122 MB
100,000 76 MB 153 MB 305 MB 610 MB 1,221 MB
With only Model 8958 16-Ch Scanner Unit Installed (8861: REC)
Recording Saved channels
length (div) 16 32 64 128
100 752 KB 1.4 MB 2.6 MB 5.1 MB
1,000 6.2 MB 12 MB 25 MB 49 MB
10,000
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RSM File Size (Real-Time Saving Function)

8860/8861

File size (bytes) = settings size + data size
Calculation Method: "RSM Files (Real-Time Saving Function)" (= p. A20)

Sampled Saved channels
waveform
Recording 1 2 4 16 32
length (div)
100 202 KB 223 KB 264 KB 347 KB 512 KB 842 KB
1,000 378 KB 574 KB 967 KB 1.7 MB 3.2MB 6.3 MB
10,000 2.1 MB 4.0 MB 7.8 MB 15 MB 31 MB 61 MB
100,000 19 MB 38 MB 76 MB 153 MB 305 MB 611 MB
1,000,000 191 MB 382 MB 763 MB 1.5 MB 3.0 MB 6.0 GB
10,000,000 1.9 GB 3.7GB 7.5GB 15 GB 30GB _—
20,000,000 3.7GB 7.5 GB 15 GB 30 GB _—
50,000,000 9.3GB 19 GB 37GB —_ _— _—
100,000,000 19 GB 37GB _— —_ _— —_—
200,000,000 37 GB _— _— —_— _— —_—

RSR File Size (Real-Time Saving Function)

8860/8861

File size (bytes) = settings size + data size
Calculation Method: "RSR Files (Real-Time Saving Function)" (= p. A20)

Whole Saved channels
waveform
Recording 1 2 4 8 16 32

length (div)

100 150 KB 190 KB 271 KB 431 KB 752 KB 1.4 MB

1,000 502 KB 893 KB 1.6 MB 3.2MB 6.2 MB 12 MB

10,000 3.9MB 7.7 MB 15 MB 31 MB 61 MB 122 MB

100,000 38 MB 76 MB 153 MB 305 MB 610 MB 1,221 MB
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FFT File Size (FFT Function) 8860/8861

File size (bytes) = settings size + data size

File size depends on the analysis mode, calculation object (waveform processing calculation or not), averag-
ing, 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]

Number of No. of calculations
points 1 2 4 8
1000 114 KB 130 KB 163 KB 228 KB
2000 130 KB 16 2 KB 225 KB 353 KB
5000 177 KB 255 KB 422 KB 728 KB
10000 256 KB 412 KB 725 KB 1.3 MB

Averaging [On]

Number of No. of calculations
points 1 2 4 8
1000 124 KB 151 KB 204 KB 310 KB
2000 150 KB 202 KB 305 KB 513 KB
5000 226 KB 354 KB 610 KB 1.1 MB
10000 353 KB 608 KB 1.1 MB 2.1MB
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TXT (Text) File Size (Memory Function and Real-Time Saving Function) 8860

Memory board (W: words)

9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

9715-03 (1GW) only

File size (bytes) = header size + data size
Calculation Method: "TXT Files" (= p. A21)

Note: Logic channels A to D count as one channel, regardless of the actual number of channels used.
Values in parentheses () in the following table exceed 2 GB, and so cannot be saved unless size is reduced by partial

saving.

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) (8860: TXT)

10,000,000

(53,406 MB)

(68,665 MB)

Recording Saved channels
length (div) 0 1 2 4 8 16
100 e 352 KB 508 KB 821 KB 1.4 MB 2.6 MB
1,000 e 3.4 MB 5.0 MB 8.0 MB 14 MB 26 MB
10,000 e 34 MB 50 MB 80 MB 141 MB 263 MB
100,000 e 343 MB 1,411 MB
1,000,000 e (3,433 MB) (14,114 MB)
10,000,000 _— (34,332 MB) _—
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) (8860: TXT)
Recording Saved channels
length (div) 0 1 2 4 8 16
100 547 KB 704 KB 860 KB 1.1MB 1.8 MB 3.0 MB
1,000 5.3 MB 6.9 MB 8.4 MB 11 MB 18 MB 30 MB
10,000 53 MB 69 MB 84 MB 114 MB 175 MB 298 MB
100,000 534 MB 687 MB 839 MB 1,144 MB 1,755 MB
1,000,000 (5,341 MB) (6,866 MB) (17,548 MB)

With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels)

(8860: TXT)
Recording Saved channels(Analog channels)

length (div) 0 8 16 32 64
100 — 1.4 MB 2.6 MB 5.1 MB 10.0 MB
1,000 — 14 MB 26 MB 51 MB 100 MB
10,000 — 141 MB 263 MB 507 MB 996 MB
100,000 — 1,411 MB (2,632 MB) (5,074 MB) (9,956 MB)
1,000,000 — (14,114 MB) (99,564 MB)
10,000,000 — (141,144 MB) — — —

With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels)

1,000,000
10,000,000

(5,341 MB)
(53,406 MB)

(17,548 MB)
(175,476 MB)

(8860: TXT)
Recording Saved channels(Analog channels)
length (div) 0 8 16 32 64
100 547 KB 1.8 MB 3.0 MB 5.4 MB 10.3 MB
1,000 5.3 MB 17.5 MB 29.8 MB 54 MB 103 MB
10,000 53 MB 175 MB 298 MB 542 MB 1,030 MB
100,000 534 MB 1,755 MB (2,975 MB) (5,417 MB) (10,300 MB)

(102,997 MB)
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TXT (Text) File Size (Memory Function and Real-Time Saving Function) 8861

Memory board x 2 (W: words)
9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

9715-03 (1GW) only

Note: Logic channels A to D count as one channel, regardless of the actual number of channels used.
Values in parentheses () in the following table exceed 2 GB, and so cannot be saved unless size is reduced by
partial saving.

File size (bytes) = header size + data size
Calculation Method: "TXT Files" (= p. A21)

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) (8861:TXT)
Recording Saved channels
length(div) 0 2 4 8 16 32
100 —_— 508 KB 821 KB 1.4 MB 2.6 MB 5.1 MB
1,000 — 5.0 MB 8.0 MB 14 MB 26 MB 51 MB
10,000 — 50 MB 80 MB 141 MB 263 MB 507 MB
100,000 — 496 MB 1,411 MB (2,632 MB)
1,000,000 — (4,959 MB) (26,321 MB)
10,000,000 — (49,591 MB) —
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) (8861: TXT)
Recording Saved channels
length(div) 0 2 4 8 16 32
100 547 KB 860 MB 1.1 MB 1.8 MB 3.0 MB 5.4 MB
1,000 5MB 8.4 MB 11 MB 18 MB 30 MB 54 MB
10,000 53 MB 84 MB 114 MB 175 MB 298 MB 542 MB
100,000 534 MB 839 MB 1,144 MB 1,755 MB (2,975 MB)
1,000,000 (5,341 MB) (8,392 MB) (29,755 MB)

10,000,000 (53,406 MB) (83,923 MB) e
With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels)
(8861:TXT)
Recording Saved channels (Analog channels)
length(div) 0 16 32 64 128
100 _— 2.6 MB 5.1 MB 10.0 MB 20 MB
1,000 e 26 MB 51 MB 100 MB 197 MB
10,000 e 263 MB 507 MB 996 MB 1,972 MB
100,000 _— (2,632 MB) (5,074 MB) (9,956 MB) (19,722 MB)
1,000,000 _— (26,321 MB) (197,220 MB)
10,000,000 E— (263,214 MB) — E— —
With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels)
(8861:TXT)
Recording Saved channels (Analog channels)
length(div) 0 16 32 64 128
100 —_— 2.6 MB 5.1 MB 10.0 MB 20 MB
1,000 e 26 MB 51 MB 100 MB 197 MB
10,000 _— 263 MB 507 MB 996 MB 1,972 MB
100,000 _— (2,632 MB) (5,074 MB) (9,956 MB) (19,722 MB)
1,000,000 —_— (26,321 MB) (197,220 MB)
10,000,000 —_— (263,214 MB) —_— —_—
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TXT (Text) File Size (Recorder Function)

Memory board (W: words)

9715 (32MW) to 9715-03 (1GW)

9715-03 (1GW) only

Note: Logic channels A to D count as one channel, regardless of the actual number of channels used.
Values in parentheses () in the following table exceed 2 GB, and so cannot be saved unless size is reduced by
partial saving.

9715-01 (128MW) to 9715-03 (1GW)

8860

File size (bytes) = header size + data size
Calculation Method: "TXT Files" (= p. A21)

With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels)

(8860: TXT)
Recording Saved channels(Analog channels)
length(div) 8 16 32 64
100 -— 2.6 MB 5.1 MB 10.0 MB 20 MB
1,000 -— 26 MB 51 MB 100 MB 197 MB
10,000 —_— 263 MB 507 MB 996 MB 1,972 MB
100,000 -— (2,632 MB) (5,074 MB) (9,956 MB) (19,722 MB)

With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels)

(8860: TXT)
Recording Saved channels(Analog channels)
length(div) 8 16 32 64
100 899 KB 3.3MB 5.8 MB 11 MB 20 MB
1,000 8.8 MB 33MB 58 MB 106 MB 204 MB
10,000 88 MB 332 MB 576 MB 1,064 MB 2,041 MB
100,000 877 MB (3,319 MB) (5,760 MB) (10,643 MB) (20,409 MB)

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) (8860: TXT)
Recording Saved channels
length(div) 1 2 4 8 16
100 e 508 KB 821 MB 1.4 MB 2.6 MB 5.1 MB
1,000 e 5.0 MB 8.0 MB 14 MB 26 MB 51 MB
10,000 e 50 MB 80 MB 141 MB 263 MB 507 MB
100,000 e 496 MB 801 MB 1,411 MB (2,632 MB) (5,074 MB)
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) (8860: TXT)
Recording Saved channels
length(div) 1 2 4 8 16
100 899 KB 1.2 MB 1.5 MB 2.1 MB 3.3 MB 5.8 MB
1,000 8.8 MB 12 MB 15 MB 21 MB 33 MB 58 MB
10,000 88 MB 118 MB 149 MB 210 MB 332 MB 576 MB
100,000 877 MB 1,183 MB 1,488 MB (2,098 MB) (3,319 MB) (5,760 MB)
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TXT (Text) File Size (Recorder Function) 8861

Memory board x 2 (W: words)

9715 (32MW) to 9715-03 (1GW)

9715-01 (128MW) to 9715-03 (1GW)

9715-03 (1GW) only

File size (bytes) = header size + data size
Calculation Method: "TXT Files" (= p. A21)

Note: Logic channels A to D count as one channel, regardless of the actual number of channels used.
Values in parentheses () in the following table exceed 2 GB, and so cannot be saved unless size is reduced by

partial saving.

100,000

1,488 MB

(2,098 MB)

(3,319 MB)

(5,760 MB)

With only Model 8958 16-Ch Scanner Unit Installed (None saved logic channels)

(8861: TXT)
Recording Saved channels(Analog channels)
length(div) 16 32 64 128
100 e 5.1 MB 10.0 MB 20 MB 39 MB
1,000 e 51 MB 100 MB 197 MB 393 MB
10,000 e 507 MB 996 MB 1,972 MB (3,925 MB)
100,000 e (5,074 MB) (CRERVYI=)) (19,722 MB) (39,253 MB)

With only Model 8958 16-Ch Scanner Unit Installed (All saved logic channels)

100,000

(5,760 MB)

(10,643 MB)

(20,409 MB)

(8861: TXT)
Recording Saved channels(Analog channels)
length(div) 16 32 64 128
100 899 KB 5.8 MB 10.6 MB 20 MB 40 MB
1,000 8.8 MB 58 MB 106 MB 204 MB 399 MB
10,000 88 MB 576 MB 1,064 MB 2,041 MB (3,994 MB)

(39,940 MB)

When the Model 8958 16-Ch Scanner Unit is not installed (None saved logic channels) (8861: TXT)
Recording Saved channels
length(div) 2 4 8 16 32
100 -— 821 KB 1,446 MB 2.6 MB 5.1 MB 10.0 MB
1,000 — 8.0 MB 14 MB 26 MB 51 MB 100 MB
10,000 — 80 MB 141 MB 263 MB 507 MB 996 MB
100,000 —_— 801 MB 1,411 MB (2,632 MB) (5,074 MB) (9,956 MB)
When the Model 8958 16-Ch Scanner Unit is not installed (All saved logic channels) (8861: TXT)
Recording Saved channels
length(div) 2 4 8 16 32
100 899 KB 15MB 2.1MB 33MB 5.8 MB 10.6 MB
1,000 8.8 MB 15 MB 21 MB 33 MB 58 MB 106 MB
10,000 88 MB 149 MB 210 MB 332 MB 576 MB 1,064 MB

(10,643 MB)
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TXT (Text) File Size (FFT Function) 8860/8861

File size (bytes) = header size + data size
Calculation Method: "TXT Files" (= p. A21)

Units: Bytes
Analysis Modes
Number of Storage : Analysis modes ist di
points s correlatl(_)n functl(_)n Octave analysis except those at Nyauist display
Cross-correlation function the left
Impulse response
1000 32KB 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
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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.

NOTE

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.

» The maximum recording length depends on the number of channels used.
Refer to "Appendix 2.4 Memory Capacity and Maximum Recording Length" (= p. A37).

Reference
. Fixed Recording | Arbitrary Recording
Functions Installed Memory 8860 8861 Length (Fixed) Length (User)
. 9715 Memory Board 32 MWords 64 MWords (= p. A32) (= p. A33)
Memory Function
9715-03 Memory Board 1 GWord 2 GWords (= p. A34) (= p. A35)
) 9715 Memory Board 32 MWords 64 MWords (= p. A36)
Recorder Function
9715-03 Memory Board 1 GWord 2 GWords (= p. A36)

Memory Function (Using Only Timebase 1)

With Model 9715 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861)

Fixed Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

i i Channels used and recording length ( ): 8861
Timebase | Sampling 16 (32) 8 (16) E) 2@) 12
(/div) Period - - - - -
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 1us 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




With Model 9715 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861)

Arbitrary Recording Length
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(d: days/ h: hours/ min: minutes/ s: seconds)

Timebase | Sampling Channels used and recording length
(div) Period 16 (32) 8 (16) 4 (8) 2(4) 1(2)
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
Imin 600ms | 13d 21h 20min 00s | 27d 18h 40min 00s | 55d 13h 20min 00s | 111d 02h 40min 00s | 222d 05h 20min 00s
100s 1s| 23d 03h33min20s| 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 9715-03 Memory Board Installed

(1 GWord in Model 8860, or 2 GWords in Model 8861)
Fixed Recording Length

(d: days/ h: hours/ min: minutes/ s: seconds)

Timebase

Sampling

Channels used and recording length ( ): 8861

(div) S 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 1lus 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
ims 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




With Model 9715-03 Memory Board Installed
(1 GWord in Model 8860, or 2 GWords in Model 8861)

Arbitrary Recording Length
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(d: days/ h: hours/ min: minutes/ s: seconds)

S - Channels used and recording length ( ): 8861
T"?/Ziv"’)‘se ‘:‘::5 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 Memory Board Installed

(32 MWords in Model 8860, or 64 MWords in Model 8861)

(d: days/ h: hours/ min: minutes/ s: seconds)

Fixed Recording Length Arbitrary Recording Length
Time.base 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
1min 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 9715-03 Memory Board Installed
(1 GWord in Model 8860, or 2 GWords in Model 8861)

(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
Gty 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 -
8861 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 8861 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 8861 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 8CH+L) (8 x 8CH) (4 x 8CH) (2 x 8CH) (1 x 8CH)
16 8 4 2 1
8860 8861 32 16 8 4 2
g
32M 64M 2000 5000 10,000 20,000 40,000 =
128M | 256M 10,000 20,000 40,000 80,000 160,000 %
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




A38

Appendix 2 Reference

Using Timebase 1 and 2
When the Model 8958 16-Ch Scanner Unit is not installed

Fixed Recording Length (Fixed) [Divisions]
InSta(I{/?;irZISe)mory Channels Using Timebase 1/ ():Channels Using Timebase 2
16 (8) 8 (8) 4 (4) 2(2) 1(1)
8860
8861 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) 2(2) 1(1)
8860

8861 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]

Installed Memory Channels Using Timebase 1/ (): 8 x Channels on Model 8958

(Words)
16 (8) 8 (8) 4 (4) 22 1(1)
8860

8861 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

8861 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)/

Installed Memory | Fixed Recording Length (Fixed) lrary 9 G )
(Words) Continuous Recording Length (Cont)

Model 8958 16-Ch Scanner Unit Model 8958 16-Ch Scanner Unit
8860 8861 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 10,0000 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 Memory Board Installed With Model 9715-01 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861) (128 MWords in Model 8860, or 256 MWords in Model 8861)
[Blocks] [Blocks]
Recordlpg length Channels used Recordlrllg length Channels used
(div) (div)
8860 16 8 4 2 1 8860 16 8 4 2 1
8861 32 16 8 4 2 8861 32 16 8 4 2
1lto 3| 4096| 4096 4096 4096/ 4096 1to 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 9715-02 Memory Board Installed With Model 9715-03 Memory Board Installed
(512 MWords in Model 8860, or 1 GWords in Model 8861) (1 GWords in Model 8860, or 2 GWords in Model 8861)
[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860 16 8 4 2 1 8860 16 8 4 2 1
8861 32 16 8 4 2 8861 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 1280001 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 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861)

With Model 9715-01 Memory Board Installed
(128 MWords in Model 8860, or 256 MWords in Model 8861)

[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860 16 8 4 2 1 8860 16 8 4 2 1
8861 32 16 8 4 2 8861 32 16 8 4 2
1to 3| 2048| 2048| 2048 2048| 2048 1to 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 9715-02 Memory Board Installed
(512 MWords in Model 8860, or 1 GWords in Model 8861)

With Model 9715-03 Memory Board Installed
(1 GWords in Model 8860, or 2 GWords in Model 8861)

[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used

8860 16 8 4 2 1 8860 16 8 4 2 1

8861 32 16 8 4 2 8861 32 16 8 4 2
1 to 60| 2048| 2048| 2048| 2048| 2048 1 to 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 Memory Board Installed With Model 9715-01 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861) (128 MWords in Model 8860, or 256 MWords in Model 8861)
[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860 16 8 4 2 1 8860 16 8 4 2 1
8861 32 16 8 4 2 8861 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 9715-02 Memory Board Installed With Model 9715-03 Memory Board Installed
(512 MWords in Model 8860, or 1 GWords in Model 8861) (1 GWords in Model 8860, or 2 GWords in Model 8861)
[Blocks] [Blocks]
Recording length (div) Channels used Recording length (div) Channels used
8860 16 8 4 2 1 8860 16 8 4 2 1
8861 32 16 8 4 2 8861 32 16 8 4 2
1 to 7| 2048| 2048, 2048| 2048| 2048 1 to 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 Memory Board Installed With Model 9715-01 Memory Board Installed
(32 MWords in Model 8860, or 64 MWords in Model 8861) (128 MWords in Model 8860, or 256 MWords in Model 8861)
[Blocks] [Blocks]
Recording length (div) Channels used (x 8ch) Recording length (div) Channels used (x 8ch)
8860 8+L 8 4 2 1 8860 8+L 8 4 2 1
8861 16+L 16 8 4 2 8861 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 9715-02 Memory Board Installed With Model 9715-03 Memory Board Installed
(512 MWords in Model 8860, or 1 GWords in Model 8861) (1 GWords in Model 8860, or 2 GWords in Model 8861)
[Blocks] [Blocks]
Recording length (div) Channels used (x 8ch) Recording length (div) Channels used (x 8ch)
8860 8+L 8 4 2 1 8860 8+L 8 4 2 1
8861 16+L 16 8 4 2 8861 16+L 16 8 4 2
1 to 7| 4096, 4096, 4096, 4096| 4096 1 to 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
Appendix 2.6 Compatible External Printers

Printers equipped with an USB interface
Printers with confirmed compatibility: * To move the USB printer cable from the PC to the
- HP deskjet 5551 in;trument, disconnect it from the PC, turn the
- HP deskjet 5740 printer off and back on, then connect it to the

» HP deskjet 450cbi * Instrument.

Non-HP (Hewlett-Packard) printers are incompatible.

b~
=
=1
@D
=
(=%
>




Ad4

Appendix 2 Reference

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 (c) =E x ¢

For temperature compensation with two or four gauges, stress (o) is obtained as
a multiple of %2 or ¥, 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,
o = 73 x 10° x Measurement Value (in pe units) x 10 (in pe units)
=73 x Measurement Value (in kPa units)
= 7.44" x Measurement Value (in gf/mm? units)
* 1 Pa =1.01971621x 107/ 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 Copper (0.1 to 0.25% C) | 205 0.28t00.3
Carbon Copper (> 0.25% C) 206 0.28t00.3
Spring Steel (Quenched) 206 to 211 0.28t00.3
Nickel Steel 205 0.281t0 0.3
Cast Iron 98 0.2t00.29
Brass (Cast) 78 0.34
Phosphor Bronze 118 0.38
Aluminum 73 0.34
Concrete 20to 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 ctri+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 =0 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
FEN Ctrl + Alt + F11 Alt + F12
UNIT T Ctrl + Alt +U
UNITd Shift + Ctrl + Alt + U
cHT Ctrl + Alt + C
cHl Shift + Ctrl + Alt + C
RANGE T Ctrl + Alt +R

Channels 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+Z
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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 Left1 Ctrl+Alt + 4
3 3 Turn Right 1 Ctrl + Alt +5
4 4 Turn Right 2 Ctrl+Alt +6
v Turn Right 3 Ctrl+Alt+7
Turn Right 4 Ctrl + Alt + 8
STOP F11 Storage Media Stop Key (H)
Measurement Storage Media Play/
START F12
Pause Key (p/Il)
Power STANDBYON | ————




I Appendix 3 Terminology

Ad7

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

FFET 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. A49)

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

Word

A unit of data for digital display.
Each sample of an input signal is
converted into one word of digital
data.

Position

The location of the zero-volt level.

Pre-Trigger

Time prior to triggering. That is, time
that passes before a trigger event
occurs

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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Supplemental Technical Information

Sampling

This instrument converts analog input signals into digital values which are then
processed internally as digital (humerical) 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 :
; ; ; : i : L_Time
P \/
Sampling Period Sampling Points

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.

Actual Input Signal
&~ put=ig

f e Sampling Points
Measured Waveform

Aliasing occurs when the sampling period is longer
than half of the input signal period.

Sampling Period

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. 73)
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 . L Timebase ) L
period limit frequency period limit frequency
5 us/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 pus 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
[ —

Maximum value

Minimum value

I 1DIV I 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

- .
.
.

Minimum value

©

F———>1DIV —— When the sampling period is short (fast)

Appendix 4.5 The “Two-Point Setting Method” for
Scaling

Y ={(SCh - SCL)(VH - VL )} X +{ (Vi x SCL- V| x SCy )(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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I Appendix 5 Options

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
Voltage Measurements Model 8936 Analog Unit 2 1 MS/s 12-bit 400V DC
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
RMS Voltage Measurements Model 8959 DC/RMS Unit 2 1 MS/s 12-bit 400V DC
V0|tage 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 1 MS/s 12-bit 10Vv 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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For Voltage Measurement

Model 9197 Connection Cord
Model 9198 Connection Cord
Model 9217 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 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)"

« Connecting the Model 8940 F/V Unit
requires the Model 9325 Power
Cordl, 9418-15 AC Adapter?, or
9248 Power Cord(when using the
Model 9687)"2

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

(CAT 1)
2000 V DC,
1000 V AC

(CAT 11l
600 VV AC/DC

1 kVrms
(up to 1 MHz)

5 kVpeak
(up to 1 MHz)

For Model 9322, connect to the sensor terminal on the

Model 8940
For Model 9322

For connecting the Model 9322 and 9687

For Logic Signal Input

Model 9320-01 Logic Probe

Model 9321-01 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)
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For current measurement
AC/DC, wide range
Following item (1) or (4) is
required for connection.

Model 3273 Clamp-On Probe®): (4)
Model 3273-50 Clamp-On Probe®): ()

Model 3274 Clamp-On Probe®
Model 3275 Clamp-On Probe()
Model 3276 Clamp-On Probe®

15 A, DC to 50 MHz

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

AC/DC
Following item (2) or (3) is
required for connection.

Model 9277 Universal Clamp-On CT @-3)
Model 9278 Universal Clamp-On CT @)
Model 9279 Universal Clamp-On CT*@:(3)

20 A, DC to 100 kHz
200 A, DC to 100 kHz
500 A, DC to 20 kHz

For AC
Following item (2) or (3) is
required for connection.

Model 9270 Clamp-On Sensor* (2):()
Model 9271 Clamp-On Sensor* 2:()
Model 9272 Clamp-On Sensor* (-(3)

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 9018-10 Clamp-On Probe
Model 9132-10 Clamp-On Probe*
Model 9657-10 Clamp-On Leak Sensor

10 to 500 A, 40 Hz to 3 kHz
20 to 1000 A, 40 Hz to 1 kHz
1A, 451066 Hz

Miscellaneous

For connecting to an input
module for voltage mea-

surement

(1) Model 3272 Power Supply or
3269 Power Supply

(2) Model 9555 Sensor Unit *

for Model 3273 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 and 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
A6, one set of 10 rolls, 18 m

(Auto winder for recording paper)

* Not applicable to CE Marking
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Drives

Model 9716 FD Drive

Model 9717 MO Unit

Model 9718 HD Unit

External USB Floppy Disk Drive
(YD-8U10 Y-E DATA)

Internal MO Drive, specify when ordering
(or Model 9718 HD Unit)

Internal Hard Disk Drive, specify when order-
ing (or Model 9717 MO Unit)

Memory Boards
(One in the 8860, or Two in
the 8861)

Model 9715 Memory Board

Model 9715-01 Memory Board
Model 9715-02 Memory Board
Model 9715-03 Memory Board

32 MWords, specify when ordering
128 MWords, specify when ordering
512 MWords, specify when ordering
1 GWords, specify when ordering

PC Card

Model 9626 PC Card 32M
Model 9627 PC Card 64M
Model 9726 PC Card 128M
Model 9727 PC Card 256M
Model 9728 PC Card 512M
Model 9729 PC Card 1G

32MB, with adapter
64MB, with adapter
128MB, with adapter
256MB, with adapter
512MB, with adapter
1GB, with adapter

Communication

Interface Model 9558 GP-IB Card

LAN Cable Model 9642 LAN Cable 5 m straight-through cable, plus crossover
adapter

Software

Application Software

Model 9725 Memory HiViewer

Miscellaneous

Memory Backup

Model 9719 Memory Backup Unit

Memory storage backup
specify when ordering

Power Supply

Model 9684 DC Power Unit

Model 9687 Probe Power Unit

Power supply for DC operation
specify when ordering

Power supply for probes
specify when ordering

Cases

Model 9723 Carrying Case (for 8860)
Model 9724 Carrying Case (for 8861)

with casters
with casters

Transformer

Model 9303 PT *

* Not applicable to CE Marking
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Appendix 6 Disposing of the Instrument

Before Disposing of the Instrument

/\WARNING

/\CAUTION

printer is installed

ter.

1
2
3
4

~— Lithium Battery Removal \

Only when the optional

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 cut-

Remove the battery from the board.

The instrument contains a lithium battery for memory backup. Remove this bat-
tery before disposing of the instrument.

Also remove the optional Model 9719 Memory Backup Unit, if installed.

(= p. A57)

To avoid electric shock, turn off the power switch and disconnect the
power cord before removing the lithium battery and Model 9719 Memory
Backup Unit (if the option is installed).

When disposing of the instrument, remove the lithium battery and Model 9719
Memory Backup Unit (if the option is installed) and dispose of them in accor-
dance with local regulations.

Screws Required tools:

Phillips screwdriver, wire cutter
One each

Box wrench or long-nosed pliers

a
s, Lithium Battery

Y

N =D S
N
=

=X

&2
\‘@TE
St NS WSW)

% Circuit
. board

Exploded View
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- Removing the Model 9719 Memory Backup Unit N

Required tools: Phillips screwdriver and wire cutter

The Model 9719 Memory Backup Unit is
installed inside the bottom of the instru-

ment.

Model 9719 Memory Backup
3
Unit Connector

Bottom Cover

)

4 Tie straps affixing the Model 9719
s Memory Backup Unit

[

Exploded View

1 Verify that the power is off, and remove the connection cables and power cord.
2 Remove the screws and panels as indicated in the above diagram.
3 Disconnect the Model 9719 Memory Backup Unit connector.

4 Using a wire cutter, cut the tie straps affixing the Model 9719 Memory Backup Unit.

5 Remove the Model 9719 Memory Backup Unit.
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