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Usage Index

Usage Index

Basic Workflow

1 Install & Connect @ Viewing Input Signals (= p.58)

Install the instrument
@ Catching Changes in Input Signals (= p.151)

Install the input modules

CETEE: (e Gan s @ Applying a Manual Trigger (= p.165)

Install the recording paper @ Adding Comments (= p.118)

Turn power on

@ Freely Setting the Waveform Display (= p.49)

2 Make Instrument Settings @ Converting Input Values (= p.128)

Select the function

@ Copying Settings to Other Channels (= p.139)

Setting measurement configuration

@ Suppressing Noise (Low-pass filter) (= p.54)
Select the input channels

(= p.56) @ Composing X-Y Waveforms (= p.108)

@# Locking the Keys (KEY LOCK) (= p.11)
Start recording

@ Initializing a CF card (= p.30)

Stop recording

@ Scaling During Measurement Using a Current
Clamp (= p.130)

(= p.89), (= p.101)

4 Analyze, Save and Print

Analysis

Optionally save and print

5 Finish

Turn the power off




2

Introduction

Introduction

Thank you for purchasing the HIOKI "Model 8847 Memory HiCorder". To obtain maximum performance
from the instrument, please read this manual carefully, and keep it handy for future reference.

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

Document Description

Read first.
1 Measurement ) ; ; : .
Guide Offers an introduction to the Memory HiCorder's basic mea-

suring method for first time users.

2 Instruction Manual Contains explanation and instructions regarding the instru-
(This document) ment's operating method and functions.

Registered + Windows is a registered trademark of Microsoft Corporation in the United
trademarks States and/or other countries.
» CompactFlash is a registered trademark of Sandisk Corporation (USA).

Confirming Package Contents

When you receive the instrument, inspect it carefully to ensure that no damage occurred during
shipping. In particular, check the accessories, panel switches, and connectors. If damage is evident,
or if it fails to operate according to the specifications, contact your dealer or Hioki representative.

Confirm that these contents are provided. (One each)

0 8847 Memory HiCorder 0O Power Cord

O Input Cable Labels

0 USB Cable

O 9231 Recording Paper @

O Paper Roll Axle

Accessories

O Instruction Manual @
O Measurement Guide O Ferrite clamp-on choke
(for LAN/USB Cable)
O Application CD (= p.277)
The latest version can be downloaded Other options specified when
from our web site. ordered

See: Options List (= p. A10)

NOTE If the 8967 TEMP Unit is installed in the 8847, two ferrite clamp-on chokes
— = (small) will be supplied per unit.
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Safety Information

Safety Information

ADANGER This instrument is designed to comply with IEC 61010 Safety Standards, and

— has been thoroughly tested for safety prior to shipment. However, mishandling
during use could result in injury or death, as well as damage to the instrument.
However, using the instrument in a way not described in this manual may negate
the provided safety features.
Be certain that you understand the instructions and precautions in the manual
before use. We disclaim any responsibility for accidents or injuries not resulting
directly from instrument defects.

This manual contains information and warnings essential for safe operation of the instrument and
for maintaining it in safe operating condition. Before using it, be sure to carefully read the following
safety precautions.

Safety Symbols

In the manual, the A symbol indicates particularly important infor-
mation that the user should read before using the instrument.

A The & symbol printed on the instrument indicates that the user
should refer to a corresponding topic in the manual (marked with the

@ symbol) before using the relevant function.

— Indicates DC (Direct Current).
~y Indicates AC (Alternating Current).
J__ Indicates a grounding terminal.
I Indicates the ON side of the power switch.
O Indicates the OFF side of the power switch.

The following symbols in this manual indicate the relative importance of cautions
and warnings.

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

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

ﬁ CAUTION 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.
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Safety Information

Symbols for Various Standards

WEEE marking:

This symbol indicates that the electrical and electronic appliance is
E: put on the EU market after August 13, 2005, and producers of the
= Member States are required to display it on the appliance under Arti-

cle 11.2 of Directive 2002/96/EC (WEEE).

CE€ This symbol indicates that the product conforms to safety regulations
set out by the EC Directive.

Symbols in This Manual

Accuracy

® Indicates the prohibited action.

=p.) Indicates the location of reference information.

Indicates quick references for operation and remedies for troubleshoot-
ing.

Indicates that descriptive information is provided below.

* i

Menus, commands, dialogs, buttons in a dialog, and other names on the
screen and the keys are indicated in brackets.

CURSOR
(Bold Bold characters within the text indicate operating key labels.
characters)
Unless otherwise specified, "Windows" represents Windows 2000, Win-
dows XP, or Windows Vista.
"IE" represents Internet Explorer.
[ME M] Indicates Memory function support.
Indicates Recorder function support.
Indicates X-Y Recorder function support.

FFT Indicates FFT Recorder function support.

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

f.s. (maximum display value or scale length)

The maximum displayable value or scale length. In this instrument, the maxi-
mum 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. =20V
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Safety Information

Overvoltage Categories (CAT)

NOTE

This instrument complies with CAT Il safety requirements. This instrument’s
input modules comply with CAT | or CAT Il safety requirements. To ensure safe
operation of measurement instruments, IEC 60664 establishes safety standards
for various electrical environments, categorized as CAT | to CAT IV, and called
overvoltage categories. These are defined as follows.

CAT | Secondary electrical
circuits connected to
an AC electrical out- Service Entrance
let through a trans-
former or similar
device.

CAT Il Primary electrical cir- Power Meter
cuits in equipment _ e
connected to an AC Fixed Installation
electrical outlet by a power cord (portable tools, household appliances,
etc.) CAT Il covers directly measuring electrical outlet receptacles.

CAT lll Primary electrical circuits of heavy equipment (fixed installations) con-
nected directly to the distribution panel, and feeders from the distribution
panel to outlets.

CAT IV The circuit from the service drop to the service entrance, and to the
power meter and primary overcurrent protection device (distribution
panel).

Distribution Panel

Internal Wiring

CAT Il CAT I.___¥-
b Outlet
g, e

Higher-numbered categories correspond to electrical environments with greater
momentary energy. So a measurement device designed for CAT IIl environ-
ments can endure greater momentary energy than a device designed for CAT II.
Using a measurement instrument in an environment designated with a higher-
numbered category than that for which the instrument is rated could result in a
severe accident, and must be carefully avoided.

The applicable measurement category is determined by the input module being
used. Refer to "17.6 Input Modules Specifications” (= p.304).
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Operating Precautions

I Operating Precautions A

Follow these precautions to ensure safe operation and to obtain the full benefits of the various functions.

/N\WARNING

Before using the instrument the first time, verify that it operates normally to
ensure that the no damage occurred during storage or shipping. If you find any
damage, contact your dealer or Hioki representative.

Before using the instrument, make sure that the insulation on the connection
cords and connection cords is undamaged and that no bare conductors are
improperly exposed. Using the instrument in such conditions could cause an
electric shock, so contact your dealer or Hioki representative for replacements.

Instrument Installation

Operating temperature and humidity: -10 to 40°C, 20 to 80%RH (non-condensating)
When printing: 0 to 40°C, 20 to 80%RH (non-condensating)

When using a hard disk: 5 to 40°C, 20 to 80%RH (non-condensating)
Temperature and humidity range for guaranteed accuracy: 23 + 5°C, 20 to
80%RH (non-condensating)

Avoid the following locations that could cause an accident or damage to the
instrument.

Exposed to direct

NS
44 == sunlight
Ml apS
® ﬂ Exposed to high tem-
/“1 perature

In the presence of cor-
rosive or explosive
gases

Exposed to strong
electromagnetic fields
Near electromagnetic

Exposed to liquids
Exposed to high
humidity or conden-

sation radiators
ey
Exposed to high lev- @ . N
els of particulate dust ®1{ Subject to vibration
S\

Installing

To prevent overheating, be sure to leave the specified clearances around the unit.
» The instrument should be operated only with the bottom or rear side downwards.
» Vents must not be obstructed.

» Do not install the instrument at a slanted angle.

All at least 5 cm At least 5 cm
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Operating Precautions

Handling the Instrument

A\ DANGER

/N\WARNING

/N\CAUTION

To avoid electric shock, do not remove the instrument's case. The internal com-

ponents of the instrument carry high voltages and may become very hot during
operation.

Never modify the instrument. Only Hioki service engineers should disassemble
or repair the instrument. Failure to observe these precautions may result in fire,
electric shock, or injury.

» To avoid damage to the instrument, protect it from physical shock when trans-
porting and handling. Be especially careful to avoid physical shock from drop-
ping.

« Before transporting the instrument, disconnect all cables and remove any CF
card, USB memory stick and recording paper.

Handling the Probes

/N\CAUTION

NOTE

Handling the CD

 Avoid stepping on or pinching cords, which could damage the probe insulation.
 To avoid breaking the cords, do not bend or pull them.

Use only the specified connection cords. Using a non-specified cable may result
in incorrect measurements due to poor connection or other reasons.

/N\CAUTION

» Always hold the disc by the edges, so as not to make fingerprints on the disc or
scratch the printing.

« Do not wet the disc with volatile alcohol or water, as there is a possibility of the
label printing disappearing.

« To write on the disc label surface, use a spirit-based felt pen. Do not use a ball-
point pen or hard-tipped pen, because there is a danger of scratching the sur-
face and corrupting the data. Do not use adhesive labels.

» Do not expose the disc directly to the sun's rays, or keep it in conditions of high

temperature or humidity, as there is a danger of warping, with consequent loss
of data.

« To remove dirt, dust, or fingerprints from the disc, wipe with a dry cloth, or use

a CD cleaner. Always wipe radially from the inside to the outside, and do no
wipe with circular movements. Never use abrasives or solvent cleaners.

 Hioki shall not be held liable for any problems with a PC system that arises

from the use of this CD, or for any problem related to the purchase of a Hioki
product.
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Operating Precautions
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1.1 Product Overview

1.1 Product Overview

The Memory HiCorder 8847 is easy to operate and allows quick and efficient measurement and
analysis.

Major applications include equipment diagnosis, preventive maintenance, and troubleshooting. The
product offers the following features.

@)
>0
QD
e
—
®
=
=
®)
<
)
s,
0]
3

Sturdy finish and convenient
carrying handle

Easily take the unit anywhere.

Logic modules allow
measurement in 64 channels

Ideal for multi-point measurements.

4 N

Easy loading of recording paper

High-speed printing Immediately ready for mea-
surement after power-on *

One-touch insertion allows quick and trouble-free
operation.

- /

/ \ * For best measurement precision, a warm-up
H|g h-speed sam p||ng 20 Ms/s period of about 30 minutes after power-on is

recommended, to allow the internal tempera-

ture of the input modules to stabilize.

Then perform zero-adjust and start the mea-

surement.

Enables responsive evaluation and analysis.

o /
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1.2 Names and Functions of Parts

I 1.2 Names and Functions of Parts

Front Panel

Left Side

L

I

Right Side

USB Connector (Type B)

Connect a USB cable here.
(= p.278)

USB Connector (Type A)

Connect a USB memory stick
here. (= p.28)

100BASE-TX Connector

Connect a LAN cable here.
(= p.259)

POWER Switch

Turns the instrument on and off.
| :PowerOn
QO : Power Off (= p.34)

GND Terminal (Functional Earth)
Connect to Earth ground.(= p.33)

Display
(LCD)

Handle

CF Card slot

/© HIOKI| BEB47 MEMORY HICORDER

-

J

0o & ®

& & &)

@

Op
(=

HIDICH 8966 anaL0% U

© £

+

AT

HIDICH 8969 STRum i1

‘
-]
1 ©
+
(

HIOICH 972 o

= @

I/

MADE IN JAPAN  mem

]

(

&

erating Keys
p.11)

External control terminals

An external sampling signal can be
connected here. (= p.287)
Allows control of the instrument.

Standard LOGIC terminals

Input connectors for proprietary
logic probes. (= p.20)

Various Input Modules
(= p.18), (= p.20)
(For details, see the documen-

tation of the respective input
module.)

Power Inlet

Connect the supplied power
cord here.(= p.33)




11

1.2 Names and Functions of Parts

Operating Keys

9]
>0
)
STATUS key =
DISP key (—|—— MENU Displays the Status screen -
Displays the Waveform DISP ST|TUS | CHAN |
screen — 7 CHANkey 9
; ®
SYSTEM key [SYSTEM] [ — ] Displays the Channel screen 2
Displays the System screen L J FILE key g
(= p.255)  — KNOB ﬁ Displays the File screen (= p.80)
CH.SET key @ @ —— AB CSR key
Displays the channel settings | Sets A/B cursors (= p.102)
window on the Waveform TRIG. SET WAVE key

ey / Assigns the Jog & Shuttle knobs to
TRIG.SET key waveform scrolling. (= p.106)
Displays the trigger settings
window on the Waveform

screen.(= p.151)

Inner: Jog
Outer: Shuttle
Scrolls waveforms (= p.106)

CURSOR key

Moves the cursor up, down, left and
right on the screen.

KEY LOCK:

Press and hold the right and left
CURSOR keys for three seconds to
disable key operations.

F1

(Q]

F key

L ~——— CUR
Select setting items

N

< «—KEY LOCK—
(3sec)

|

U

To cancel key-lock, hold the keys
F5 \ v again for three seconds.
@ [EJ— Manual Trigger _key
Issues a manual trigger event.
(= p.165)
ESC key

Cancels an operation.

] Removes the displayed dialog and
STOP START J\window
1

START key

Starts measurements

The key lights green during mea-
surement.

See: "Start Action" (= p.257)

STOP key

StOpS measurements

1 press: Measurement stops
after the set recording
length

2 presses: Stop measurement

See: "Stop Action" (= p.257)

PRINT COPY FEED HELP
[~ «N SAVE ? AUTO
0] (=] |:I (sae) O C‘) (o)
PRINT key FEED key HELP key
Prints waveforms and lists Feeds paper Opens help
(= p.89) information (= p.15)
COPY key Lights up during media AUTO key
Prints a hard copy of the access. Starts auto-range
display screen (= p.98) SAVE key measurement (= p.58)

Saves data to storage media. (= p.65)
Turns dialog box display during Auto Save on or off.
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1.3 Screen Organization

I 1.3 Screen Organization

The screen configuration is as listed below. The display appears when a key is pressed.
On the Waveform screen, the trigger settings window and channel settings window can be brought
up.

Waveform Screen

This screen serves for observing the waveform.
@ The settings window at the right shows the measurement parameters.

Trigger settings window/Channel settings window

Shows details about the trigger settings.

Shows details about the analog channel and logic channel settings.

Status Screen

This screen serves for making settings for the measurement method and the numerical
calculation of waveform data.
Each push of the STATUS key toggles between the following two sheets.
« [Status] sheet
e [Num Calc] sheet
e [Memory Div] sheet
* [Wave Calc] sheet

Channel Screen

This screen serves for making channel settings, scaling settings, and comment settings.
Each push of the CHAN key cycles through the following sheets.

e [Unit List] sheet

» [Each Ch] sheet

* [Scaling] sheet

e [Comment] sheet

System Screen

This screen serves for making environment settings, saving and printing files, making
interface settings, and for performing data initialization.

Each push of the SYSTEM key cycles through the following sheets.

e [Environment] sheet
» [File Save] sheet
[Printer] sheet
[Interface] sheet
[Init] sheet

This screen serves for viewing data files saved on media (CompactFlash cards, hard disk
drive, USB memory stick, internal memory).
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1.3 Screen Organization

Explanation of Screen Contents

Waveform screen

O
>
Title comment Trigger time Media icon Current date and time 2
=
Shows the specified title Shows the date and time ~ Shows the media status.  Shows the date and time as set for Q
comment. (= p.118) of the last trigger event. (= p.28) the internal clock. (= p.35) =
= p.151
| (= p.151) o)
<
@®
DT TITLE | AFEES Fdor 1069 Wi <.
] BB | MEMORY 5 ®
i_ : 115 ET | = Trizger: MEMORY s
. Auto .
Tr|gger Storage counter a% Set“ngs cursor
Timebase:
symbol Shows how many trigger events occurred. tenssdiv| | The current cursor lo-
Shows the point (= p.57) { 180us/5) cation is indicated by
i -1 ul ing.
where the trigger — : . 1 . : - T flashing
event occurred. 1 ! i ; i ! >
(= p.151) Logic waveform (= p.55) Bhot o Settings window
{ 1.666 s}  Measurementparameters
are set here. (= p.41)
/]
Upper and Aral ; =
lower limit nalog waveform (= p.52)
The upper and lower
limit values for each
channel are shown
here. (= p.114) 1 2wt
bns 166ms 206ms 38Bms 466ms SAAm:
1. 26 [
% L1 - =
Vertical axis display 1: FEn Scroll bar
Shows the value per increment for each channel. This is linked to the range set- | The stored waveform is indicated by a red bar, and
ting. (= p.52) the displayed waveform by a blue frame. (= p.106)

Elements common to Status screen, Channel screen, System screen, and
File screen

Sheet tab o m— Gl 2o 58
Function:
Shows names of -+ [Storage set] MEMORY
sheets that can be Timebase 10ms/div
selected. Samp] ing { 100,s/5)
Use the MENU keys Sh;t y — ;2&;&: (MAX  20008div)
. . BC me . =1
to switch to a differ-
ent sheet rormat
. Format
Channels to use -
IUSEd Th Th 1-16 ‘ ——
+ [Utility functions] 3
Single
Roll Made Auto
Overlay 0+f

Next Page

This is shown if there
are more than six
setting items.

Selecting this button
brings up other
items.

. The graphical lavout of input siznals can be selected for display and
Hlnt Hint printing.

Shows details about the item where the settings cursor is currently located.

Messages such as "Online", "Key Lock active." and error messages are also shown here.
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1.4 Basic Key Operations

1.4 Basic Key Operations

1 Press the CURSOR key and move the cursor to the item on screen which you
want to change.

(EEz HFES [——
Mot I

W ==
i futo

o
Timebase:
10ms/di
{ 108us/3)
=1
{ 10.00ms))

hot

16841
{ 1.000 s

Bnis S6ms 168ms 156ms 206ms 256ms
1. buY 2: bt

2 Check the GUI illustration and press the function key (F key) for the setting that
you want to change.
The assignment of the F keys will be different for each item.

Selecting a setting item

Press the F key to change the setting item.

When there are more than six setting items, press F5
[Next Page] to switch to the next page.

Increasing or decreasing a setting value

]
Press F key to change the setting value.
Fixed Shot m y 9 9

—il o
e
=

Increase value quickly

Decrease value quickly

3. For some setting items, the CH.SET key selects [Exec] and the TRIG.SET key
selects [Cancel].

@ To enter text or numbers

See: "8.1.3 Alphanumeric Input" (= p.121)
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1.4 Basic Key Operations

| 1.4.1 Example for Using the HELP Key

A simple explanation will appear at the cursor position. Help information can also be searched.

Cursor Position Help

1 . Move the cursor to the item for which you want to display help.

2 . Pressthe HELP key. A [Cursor Pos Help] sheet is displayed at the cursor posi-
tion.

M3INIBAQ T Jardeyd

You can scroll the information using the cursor up/down keys and the Jog knob.

@ Function Setting

Auto
o

Sets the settings for the functions. imebase:
16ms/di
SRy { 1815/5}

Selects memory function

After the input signal data is recorded in the built-in memary,
display and printing are available.

As measurement can be carried out in high speed sampling, this is
suitable for transitional waveform measurement.

Bl
{ 16.86ms)

hot 8
188di
(1.686 s

v

FIEHR

RECIRTEREN|

[Zoom In/Out: CH.SET keyl
[SCROLL: Press up/down on the + key or use the jog shuttle]

* You can change the size of the Help sheet with the CH.SET key. Available settings are
full, top half, and bottom half. The example above is for top half.

e Each push of the HELP key cycles through the following settings: Cursor Position
Help, Help off.




16

1.4 Basic Key Operations
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~ Work Flow \
1 install this instrument (= p.6)
2 Install an input module (= p.18)

(Adding or replacing an input module)

3 Connect a logic probe to the Standard
LOGIC terminals (= p.20)
(When measuring logic signals)

4  Connect the input cable(s) to the input
module
(When measuring analog signals)

9]
>0
Q
©
—
D
=
N
<
D
QD
n
c
=
D
3
0]
>
—
i)
=
D
=]
Q
=
g
o
>
(2]

(= p.20)

Probes and cables will differ depending on the measurement purpose.

5 Insert media (CF Card, USB memory stick) (= p.28)

© Load recording paper (= p.31)

[ Connect the power cord (= p.33)

8 Ground the Functional Earth of this @I@Mﬂm
instrument (= p-33) =

(For measurement in noise-prone environments)

9  Tum the power on (= p.34)
10 setting the clock (= p.35)
11 Pperform zero-adjust (= p.36)

¥

When preparations are complete, let's start a measurement (= p.37)

@ Using communication functions
See: "Chapter 15 Connection to a Computer" (= p.259)
Using external control functions
See: "Chapter 16 External Control" (= p.287)

\
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2.1 Install an input module

| 2.1 Install an input module A

Input modules specified at the time the instrument is ordered are supplied preinstalled. Use the fol-
lowing procedures to add or replace input modules, or to remove them from the instrument.

/N\WARNING

/N\CAUTION

NOTE

~ Installing an input module

Preparations

¢ To avoid electric shock accident, before removing or replacing an input mod-
ule, confirm that the instrument is turned off and that the connection cords are
disconnected.

¢ The mounting screws must be firmly tightened or the input module may not
perform to specifications, or may even fail.

When an input module is not used

* To avoid the danger of electric shock, never operate the instrument with an
input module removed. To use the instrument after removing an input module,
install a blank panel over the opening of the removed module.

» To avoid damaging input modules, do not touch the input module connectors
on this instrument.

» Measurements made without a blank panel installed may fail to meet specifica-
tions because of temperature instability within the instrument.

For information on analog channel accuracy when using logic channels, see
"8.10 Making Detailed Settings for Input Modules" (= p.140).

Required item: One Phillips-head screwdriver

1 Turn the instrument's POWER switch Off.

2 With attention to the orientation of the input module,

"

Right Side G
‘ |

insert it firmly all the way in.

Make certain that the labels on the input module's panel
face the same direction as the labels on the right side of
the instrument.

3 Using the Phillips screwdriver, tighten the two input
module mounting screws.

Right Side

~ Removing an input module N\

Required item: One Phillips-head screwdriver

Turn the instrument’'s POWER switch Off.

Remove any cables or thermocouples connected to

the input module.

Ha?ldle

vl N

(Example:8966)

Remove the power cord.

Using the Phillips screwdriver, loosen the two input
module mounting screws.

aa b~ W N B

Grasp the handle and pull the module out.
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2.1 Install an input module

~ If not installing another input module after removail \
Right Side Using the Phillips screwdriver, tighten the two mount-
ing screws.

Blank panel Measurements made without a blank panel
installed may fail to meet specifications because
of temperature instability within the instrument.

- S
About channel When the instrument is positioned vertically as illustrated, module number one is
allocation at the top, and channel number one is at the left of the top.

Information about the input modules installed in the instrument can be verified in the Sys-
tem Configuration list [System Information].

suonesedaid Juswainseayy z Ja1deyd

[T

LA LB LC LD F—

[1:4] [1:4][1:4] [1:4] B2 —

= (B

| EE
® [ Module1

= =4 Module 2

Module 3 |
ivlodule 4

Chl

T Module 6
Module 7

Faee e

[l &
€ T

Analog channels only Mix including logic modules
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2.2 Connecting Cords

I 2.2 Connecting Cords

When measuring analog signals

Connect the cables or sensors to the input module.

When measuring logic signals

A\ DANGER

/N\CAUTION

Connect the logic probe(s) to the LOGIC terminal(s) on the instrument.

When measuring power line voltage

¢ The connection cords should only be connected to the secondary side of a
breaker, so the breaker can prevent an accident if a short circuit occurs. Con-
nections should never be made to the primary side of a breaker, because unre-
stricted current flow could cause a serious accident if a short circuit occurs.

¢ When connecting clip-type test leads to live terminals, be very careful to avoid
accidentally shorting conductors together and causing a serious accident.

¢ To prevent electrical shock and personnel injury, do not touch any input termi-
nals on the VT (PT), CT or the instrument when they are in operation.

¢ Do not permanently connect the device in an environment where voltage
surges exceeding the maximum input voltage may occur. Failure to observe
this precaution could result in damage to the device and personal injury.

Connecting to the BNC jacks on input modules

When disconnecting the BNC connector, be sure to release the lock before pull-
ing off the connector. Forcibly pulling the connector without releasing the lock, or
pulling on the cable, can damage the connector.

For voltage

/N\CAUTION

NOTE

To prevent an electric shock accident, confirm that the white or red portion (insu-
lation layer) inside the cable is not exposed. If a color inside the cable is
exposed, do not use the cable.

Use only the specified connection cords. Using a non-specified cable may result
in incorrect measurements due to poor connection or other reasons.

For temperature measurement

NOTE

When connecting a thermocouple using a wire run of more than 3 meters, the
EMC environment including possible influence of external noise must be taken
into consideration.

For detailed precautions and instructions regarding connections, refer to the doc-
umentation of input modules, connection cords, etc.
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2.2 Connecting Cords

Measuring Voltage

) f )
Applicable Input Modules Use to connect: Connection cords
* 8966 Analog Unit
» 8968 High Resoluyon Unit . 9197 Connection Cord
* 8972 DC/RMS Unit (Maximum input voltage: 500 V) 0
Large alligator clip type gj_)
§e)
Connect to the BNC jack on an input mod- §
ule. N
* L9198 Connection Cord =z
*: A power cord option or AC adapter may (Maximum input voltage: 300 V) o)
be required, depending on the input Small alligator clip type &
module used. S
®
3
D)
=1
« L9217 Connection Cord Y
(Maximum input voltage: 300 V) %
For measuring BNC output g
g.
S
If the voltage to be measured exceeds — e @
the maximum input rating of the input yi Feil) b
module being used: —_ )
» 9322 Differential Probe* Example: 9322 Differen-
* 9665 10:1 Probe tial Probe
* 9666 100:1 Probe
" W
~— Connect to BNC jack \
Example: 8966 Analog Unit
B |—r] Required item: One of the above cables
BNC jack
Connecting the cable 1 Connect the BNC plug on the cable to
a BNC jack on the input module.
BNC plug slots . ) )
/v 2 Align the slots in the BNC plug with
@ the guide pins on the jack on the input
module, then push and twist the plug
/ L clockwise until it locks.
ock
Input module .
connector guide pins 3 Connect the _cable clips to the mea-
surement object.
Disconnecting BNC connectors
Push the BNC plug, twist it counter-
¢ clockwise, and pull it out.
Connect to the measurement object
S J
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2.2 Connecting Cords

Measuring frequency, number of rotations and Count

. 4 N\
Applicable Input Modules Use to connect: Connection cords
» 8970 Freqg Unit

¢ 9197 Connection Cord
(Maximum input voltage: 500 V)

Connect to the BNC jack on an input mod- Large alligator clip type

ule.

* A power cord option or AC adapter may

be required. « L9198 Connection Cord
Maximum input voltage: 300 V)
Small alligator clip type

¢ L9217 Connection Cord
(Maximum input voltage: 300 V)
For measuring BNC output

If the voltage to be measured exceeds
the maximum input rating of the input
module being used:

« 9322 Differential Probe*

tial Probe

See p.21 for details for how to connect to a BNC terminal.
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2.2 Connecting Cords

Measuring Temperature

r )
Applicable Input Modules Use to connect: Thermocouple
e 8967 Temp Unit
(Compatible wire: AWG 16 to 26, 0.4 @
to 1.2 mm diameter)
Connect to the terminal block on the input K
module. o,
Connect to terminal block
" W

— Insert to terminal block

25 mm |10 mm Required item:
——] Thermocouple, Ferrite clamp-on choke (8967’s option),
Outer Insulation

—— L flat-blade screwdriver (2.6-mm blade)
Inner insulation ~ Thermocouple Recommended wire:
single wires Compatible wire:Single-strand thermocouple wire, 0.4

to 1.2-mm diameter

E(@ Y ] 1  Stripinsulation from the thermocouple
[] —\ [] wires as shown at the left.
N

T Terminal Block Stripping length: approx. 10 mm

suonesedaid Juswainseayy z Ja1deyd

. 2 Push the blade of a flat screwdriver
Inserting a Thermocouple into the button on the terminal block of

Connection Holes the input module.

\ ’ﬁ= % 3 3 Insert each thermocouple wire into the

appropriate terminal hole while press-

ing the button.
2% Confirm proper polarity.
4

4 Release the button.
The thermocouple is connected.

i 5 Attach to the measurement object.

5 Attach to the measurement object
To remove the thermocouple

Hold the button while pulling the ther-
mocouple wire out.

NOTE If surrounding equipment is affected by noise, coil the ther-
— —=  mocouple several times and then attach the included ferrite
clamp-on choke (as seen in the diagram to the right).
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2.2 Connecting Cords

Using a Strain Gauge to Measure Vibration or Displacement (Strain)

.

Applicable Input Modules
» 8969 Strain Unit

Connect Model 9769 Conversion Cable to
the input module jack.

¢ Strain Gauge Transducer (Not avail- @
able from Hioki) S
e 9769 Conversion Cable

Use to connect: Sensor

Connecting using a 9769
Conversion Cable

~ Connect to input module's terminal

E| - I |_r]

2 Connect to the Strain Gauge Converter

v

3 Attach to the measurement object

Example: Connecting the 9769 Conversion Cable with the supplied conversion cable

Required item:
9769 Conversion Cable, Strain Gauge Converter

1 Connect the 9769 to a terminal on the
input module.

The orange section of the 9769 must
face up.

2 Connect the strain gauge transducer to
the conversion cable.

3 Attach to the measurement object.

Connector Pinout of the 8969
(1 is on left when unit top side is facing up)

LU 1o W A To) I W (0

1 234567

Pin No. |Description

BRIDGE+

SENSE+

INPUT+

INPUT-

BRIDGE-

SENSE-

FLOATING COMMON

~N o o~ W DN PP

Connector pinout of 9769 on sensor side

%o o
Bp & of Bridge voltage:
So oP 2 Vis supplied.

Metal shell is connected to GND of the 8969.

Pin Mark Description

BRIDGE+

INPUT-

BRIDGE-

INPUT+

FLOATING COMMON
N.C.

O @ >

M om o
(9]
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2.2 Connecting Cords

Measuring Current

’
Applicable Input Modules Use to connect: Clamps
e 8971 Current Unit

¢ Clamp-On Sensor B~
9272-10 %

¢ Universal Clamp-On CTs

Coneect Model 9318 Conversion Cable to

the input module jack. 9277, 9278, 9279 i
e AC/DC Current Sensors
9709, CT6862, CT6863 B
\X:_ _
Example:
9272-10+9318
\ v

~— Connect to input module's terminal

_J
suonesedaid Juswainseayy z Ja1deyd

Example: When connecting the 9272-10 Clamp-On Sensor

Required item:

Sensor connector
9318 Conversion Cable. 9272 Clamp-On Sensor

<4—| Connecting the 9318 1  Align the grooves of the unit sensor

- Conversion Cable and clamp connector and the conversion cable
b g Conversion cable plug plug. Insert the plug until it locks.
9 1, .~ .
© ~ Conversion cable 2 Align the grooves of the conversion
connector cable connector and the plug of the
N ~ 2 clamp-on sensor to be used. Insert
) ‘Is the plug until it locks.
© _
w 3 Connect the clamp sensor to the item
Clamp-on sen- to be measured.
sor plug
Model 9272-10 To disconnect the conversion cable:
= Slide the plug to release the lock and

then unplug the cable.

.

3 Attach to the measurement object
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2.2 Connecting Cords

Measuring Logic Signals

Applicable Input Modules Use to connect: Logic Probe

* 8973 Logic Unit « 9320 Logic Probe’ LOGIC terminal
« 9320-01 Logic Probe

LA to LD are supplied as standard equip- « MR9321 Logic Probe” '@
L

ment with the unit. ¢ MR9321-01 Logic Probe
e 9327 Logic Probe

*. Use 9323 Conversion Cable for con-
nection.

Before connecting a logic probe to the measurement object

ADANGER To avoid electric shock and short circuit accidents or damage to the instru-
L {aiih ] 12% ment, pay attention to the following:

¢ The ground pin in the LOGIC connector (plug) of the Model 9320-01 and
9327 Logic Probes (and legacy Models 9306 and 9320) is not isolated
from this instrument’s ground (common ground).
Use grounding-type polarized power cords for the measurement object
and this instrument, and obtain power from the same mains circuit.
Connecting to different mains circuits or using a non-grounding power
cord may cause damage to the measurement object or this instrument
because of current flow through the logic probes resulting from potential
difference between the grounds of the different wiring systems.
To avoid these problems, we recommend the following connection pro-

cedure:
Connect this instrument to the same | Measurement Memory
outlet as the measurement object us- | Object L‘ogic probe | HiCorder
ing the (supplied) grounding polar- /l\ /I\
ized power cord. l|’ ‘|”|J'f
i I}
| Py
L
Connect the measurement object's | measurement Memory
ground to the GND terminal of thisin- | Object Loai b | HiCorder
strument. (Always obtain power from 0gic probe
) L GND
the same mains circuit.)
"GND Terminal (Functional Earth)" Functional Earth Terminals

(= p.10)

« Maximum logic probe input voltages are as follows. Do not measure if
the maximum voltage would be exceeded, as damage the instrument or
personal injury may result.

Model 9327 Logic Probe: +50 VDC
Model 9320-01 Logic Probe: +50 VDC
Model MR9321-01 Logic Probe: 250 Vrms (HIGH range), 150 Vrms (LOW
range)
Do not allow the metal tip of alogic probe to cause a short between conduc-
tors on the measurement object. Never touch the metal tip of a probe.
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2.2 Connecting Cords

~ Connect to LOGIC Terminals \

Example: Connecting the 9327 Logic Probe
Right Side

Required item: 9327 Logic Probe

LOGIC terminals
j 1 Connect the logic probe by aligning the
} groves on the plug and a LOGIC termi-

' nal.
o (=
1 (@f 2 Connect to the measurement object.

!

2 Connect to the measurement object

suonesedaid Juswainseayy z Ja1deyd
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2.3 Recording Media Preparation

2.3 Recording Media Preparation

2.3.1 Storage Media (Inserting a CF Card and USB
Memory Stick)

/N\CAUTION

Jﬂ

usB
memory
stick

NOTE

Media icons

el &

CF Card Hard disl

« If damage occurs to the hard disk or internal memory, we cannot restore or
analyze the lost data. No compensation will be provided, regardless of the type
or cause of the problem or damage.We therefore recommend maintaining a
backup of any important data.

» Be careful to avoid inserting a media backwards or upside-down. The media or
the instrument could be damaged.

» Never insert or eject a media while it is being accessed by the instrument
(while LED next to SAVE key is lit). Data on the media could be lost.

» Do not transport the instrument while a USB memaory stick is connected. Dam-
age could result.

» Do not subject the hard disk to extreme shock or vibration. Doing so may dam-
age the hard disk.

e Use the hard disk in an environment with a temperature of 5°C to 40°C, and
humidity of 20%RH to 80%RH (non-condensation).

» Do not operate the instrument at a slanted angle. It may not work properly.

» Some USB memory sticks are susceptible to static electricity. Exercise care
when using such products because static electricity could damage the USB
memory stick or cause malfunction of the instrument.

» With some USB memory sticks, the instrument may not start up if power is
turned on while the USB memory stick is inserted. In such a case, turn power on
first, and then insert the USB memory stick. It is recommended to try out opera-
tion with a USB memory stick before starting to use it for actual measurements.

» When saving or loading data, insert the storage media before specifying it. If
the media is not inserted, the file list display will not appear.

» Media have a limited service life. After extensive use over a long period, data
retention and readout may become non-functional. In such a case, you should
procure new media.

» Automatic saving of data is possible only on hard disk or CF Card media.

Important

Use only PC Cards sold by Hioki.

Compatibility and performance are not guaranteed for PC cards made by other
manufacturers. You may be unable to read from or save data to such cards.

m Hioki options PC cards (CF Card and adapter)

9726 PC Card 128M, 9727 PC Card 256M, 9728 PC Card 512M, 9729 PC Card 1G, 9830
PC Card 2G

Icons indicating the status of storage media are always shown at the top of the
screen.

Jﬂ
E
i

: Media is inserted

: Media is inserted and selected as save target (Icon col-
or is red)

: Media is not inserted but selected as save target (Ilcon
color is black)
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2.3 Recording Media Preparation

Storage .
Media Inserting procedure, Remarks, and Notes

Inserting a CF Card DN CF Card Slot
With the Front mark (A) pointing toward the slot, insert the card ' ‘
. K . . </ |0
in the direction of the arrow all the way in. | .
When the Eject button has popped out, press it down first before

CF Card

[5lE

inserting the CF card all the way in. Inserting the CF card when
the Eject button is not pressed down may cause damage to the in-
strument. If the CF card cannot go all the way in, do not force it in.
Press the Eject button to pop it out, and then press it down again
before inserting in the CF card all the way in.

Removing a CF Card

Press the Eject button. When the button pops out, press it again
to eject the CF Card.

HDD 9664 HD Unit (capacity: 80 GB 1GB=1,000,000,000 bytes)
(Hard disk)
The optional 9664 HD Unit (factory option) is required.

i The hard disk is formatted at the factory.
115

RAM « Memory integrated in the unit is used. Only settings can be stored.
(Internal |° Automatic saving of data is not possible.
memory)

e

[bleme rae TR

UsB
memory

stick

r ‘:u'

EE 54 ik

« Do not connect any devices other than USB memory stick.

« Not all commonly available USB memory sticks are supported.

» Automatic saving of data is not possible. USB Connector (Type A)

* To use a USB memory stick, suitable unit settings must be made, as '
described below.

Inserting a USB memory stick

Ensure correct orientation of the USB memory stick and push it all the way

into the connector.

Remove a USB memory stick

Verify that the unit is not accessing the USB memory stick (for saving or load-
ing data, etc.). Then pull the USB memory stick out. (No special steps are

required at the instrument.)

Depending on the intended use of the USB memory stick, connector types and
settings at the instrument will differ, as listed in the table below.

- 8847 setti
USB use Connec Sewng - Reference information
tor Interface | USB setting
As USB memory stick Type A LAN USB Stick [Reference procedure
For transfer of files from hard disk of PC " "
(using a USB cable) Type B LAN | Mass Storage |"15.4"(= p.276)
For communication with PC (using a USB cable)| Type B USB Interface  |"15.6.1"(= p.278)

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

1 Move the cursor to the [Interface], and select [LAN].

2 Move the cursor to the [USB Set], and select [USB Stick].

[ Interface ]
[Interface

Ilmm 1AL

Len

I1F+F J

USE Stick |

‘ USB Set

suonesedaid Juswainseayy z Ja1deyd




30

2.3 Recording Media Preparation

| 2.3.2 Formatting Storage Media

Possible targets for formatting are CF Card, USB memory stick, hard disk, and internal memory.
During the formatting process, a folder named "HIOKI18847" will be created.

NOTE Note that formatting used storage media deletes all the information on the stor-
— —=  age media and that deleted information is unrecoverable.

Procedure

To open the screen: Press the FILE key — File screen

1 Insert the storage media.

? Select [Next Page]. [ S

Select [Format]. [FDrmat Target ]

The cursor moves to the [Format Target] item.

3 Select the storage media to format, and select [Exec].
The specified storage media is formatted.

A confirmation window will be displayed.
Select [Yes] to proceed, or [No] to cancel.
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2.4 Loading Recording Paper

2.4 Loading Recording Paper

AWARN’NG The print head and surrounding metal parts can become hot. Be careful to
==  avoid touching these parts.

ACAUTION Be careful not to cut yourself with the paper cutter.

NOTE « Please use only the specified recording paper. Using non-specified paper may
T — not only result in faulty printing, but printing may become impossible.

« If the recording paper is skewed on the roller, paper jams may result.

« Printing is not possible if the front and back of the recording paper are
reversed.

« Always use the paper cutter to cut the printed paper. Excessive paper dust can
accumulate on the roller if the paper is cut by the print head.

Handling and Storing Recording Paper

The recording paper is thermally and chemically sensitized. Observe the follow-
ing precautions to avoid paper discoloration and fading.

Q ® Avoid exposure to di- @ ® Avoid exposure to vola-
b

rect sunlight. tile organic solvents like
alcohol, ethers and ke-
tones.

suonesedaid Juswainseayy z Ja1deyd
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® Do not store thermal A ® Avoid contact with ad-
paper above 40°C or @- hesive tapes like soft vi-
90% RH. ) nyl chloride and
cellophane tape.

Avoid stacking with wet
Diazo copy paper.
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2.4 Loading Recording Paper

~ Procedure

1.

Required item: 9231 Recording Paper,
Paper roll axle (Supplied with the instrument)

Press the Eject button to open the printer cover.

Insert the paper roll axle into the paper roll core
and mount the recording paper in the holder.
Push the paper in until you hear a click.

The printing side of the recording paper must be
on the display side.

If the printer paper is mounted without attaching
the paper roll axle, the printer cover may not
open and the printer may be damaged.

Pull the paper out and then close the printer
cover while pushing the paper against the side
of the cover.

The surface of the paper may become sticky
from the residue left behind by the adhesive
tape and cause the printing on that area to
become unreadable. After loading the paper,
feed about 20cm before use.
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2.5.1 Connecting the Power Cord A
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2.5 Supplying Power

Connect the power cord to 8847 and plug it into an AC outlet.

/N\WARNING

/N\CAUTION
NOTE

« When supplying power from an inverter or uninterruptible power supply (UPS),
ensure that the following requirements are met. If the rated power supply voltage
or frequency range is exceeded, or if a source with square wave output is used,
the instrument may be fatally damaged and an electrical accident may occur.

(1) Rated mains supply voltage is 100 to 240 VAC.
(2) Rated mains supply frequency is 50/60 Hz.
(3) Sine wave output (Do not use sources with unstable output)

» To avoid electrical accidents and to maintain the safety specifications of this
instrument, connect the power cord only to a 3-contact (two-conductor +
ground) outlet.

To avoid damaging the power cord, grasp the plug, not the cord, when unplug-
ging it from the power outlet.

Turn off the power before disconnecting the power cord.

Connection Procedure

() Right Side

1. Connect the power cord to the power
inlet on the instrument. N

3
S
2 . Plug the power cord into the mains outlet. @ = 2

| 2.5.2 Grounding the Instrument’s Functional Earth

Ground the instrument's functional earth.

Right Side

When measuring in an electrically noisy environ-
ment, the effects of noise can be minimized by
grounding the Functional Earth terminals.

When using a potential transformer (PT) for AC
power line measurements or similar, the GND
terminal of the PT must also be grounded.

ol
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2.5 Supplying Power

| 2.5.3 Turning the Power On and Off

This section explains the correct procedure for powering the unit up or down.

AWARN’NG Before turning the instrument on, make sure the supply voltage matches that
= indicated on the its power connector. Connection to an improper supply voltage
may damage the instrument and present an electrical hazard.

Rated power voltage: 100 to 240 VAC
Rated power frequency: 50/60 Hz

~ Turning Power On \

Right Side

Turn the POWER switch on (|).

The startup screen appears first, and then the Waveform
screen is shown.

NOTE Before Starting Measurement
———— To obtain precise measurements, provide about 30 minutes warm-up after turn-
ing power on to allow the internal temperature of the input modules to stabilize.
After that, perform zero adjustment before taking measurements.

~ Turning Power Off

Before Turning Recording Data

Power Off When the POWER switch is turned off, internal recorded data is erased. If
you don't want to lose recorded data, save it first to a CF Card or external
storage media.

See: "Chapter 5 Saving/Loading Data & Managing Files" (= p.65)

Power Off O Turn the POWER switch off (Q).

When power is turned on again, the display appears with the settings that
existed when power was last turned off.

When the Auto Setup function is enabled, settings will be loaded and estab-
lished automatically. (= p.79)
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2.6 Setting the Clocks

2.6 Setting the Clocks

Set date and time for the built-in clock as follows.

The clock has an automatic calendar with leap year correction and 24-hour format.

The functions listed below make use of the clock. Ensure that the clock is set correctly before using
these functions.

* Measurement with timer-based trigger
» Printout of data including count of trigger events
» Saving measurement data

Procedure

To open the screen: Press the SYSTEM key — [Init] sheet

suonesedaid Juswainseayy z Ja1deyd

. Hiok R t  File § Print
1 Move the cursor to the [Clock] item. f onmen . o .
(Clock]
Select the digit to change and set the numeric
2 value. [ 087/ B /61 Bg ;@@ . 6e
i —
| | |
Wh lect [Appl hile th [ | i |
3 en you selec [Apply] w lle the cursor IS Date setting Time setting
on the [Clock] item, the clock is set to the cur- (Year, Month, Day) (Hour, Minutes,
rent date and time values. Seconds)
The date and time indication is shown at the top right of the
screen. i@ B! [3@‘”&}’ 13:57: 0k I
Function:
MEMORY
NOTE The instrument contains a built-in backup lithium battery, which offers a service

life of about ten years. If the date and time deviate substantially when the instru-
ment is switched on, it is the time to replace that battery. Contact your dealer or
Hioki representative.
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2.7 Adjusting the Zero Position (Zero-Adjust)

2.7 Adjusting the Zero Position (Zero-Adjust)

This procedure compensates for input module differences and sets the reference potential of the

instrument to O V.

The compensation applies to the selected range.

onds.)

~ Before starting zero-adjust

» To obtain precise measurements, provide about 30 minutes warm-up after turning power on to allow
the internal temperature of the input modules to stabilize.

» Note that zero-adjust cannot be performed during a measurement.

» During zero-adjust, the operation keys of the unit are inactive. (The procedure may take several sec-

Procedure

To open the screen: Press the CHAN key — [Unit List] sheet

1 Move the cursor to the [Zero-Adjust] item.

2 Select [Exec Zero-Adjust].

The zero-adjust procedure is carried out.

NOTE

(v [N v )

VooOff )
D
VoOff )
WoO0ff i
VoDt W

arr L

[Zero-Adjust] —
{

(————

|
T

Zero-adjust has no effect on the 8969 Strain Unit. (Perform zero-adjust using
Auto Balance. (= p.144))

Perform zero-adjust in the following cases.

When an input module was changed.

When power was turned off and on again.

When settings were initialized (system reset).

When DC/RMS is switched at the 8971 Current Unit and the 8972 DC/RMS
Unit

When the ambient temperature has changed significantly.

Zero-position drift” may occur.

* Drift: This refers to spurious output caused by a shift in the operating point of an opera-

tional amprifier. Drift can occur due to changes in temperature and due to compo-
nent aging over a period of use.
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3.1 Ensuring Measurement Safety

3.1 Ensuring Measurement Safety

Be sure to observe the following points, to ensure safe measurement.

The maximum rated input voltage and maximum rated voltage versus ground
values for input modules and connection cables are listed in the table below. In
order to prevent the risk of electric shock and damage to the equipment, make
sure that these voltages are not exceeded.

The maximum rated voltage versus ground does not change also when an atten-
uator or similar is used at the input. Take the connection method into consider-
ation and make sure that the rating is not exceeded.

A\ DANGER

Maximum rated Maximum rated voltage

0O
>0
Q
©
—
D
=
w
<
D
Q
(2]
c
=
D
3
0]
>
—
R,
—=
o
(@]
D
(o8
c
-
)

Input module input voltage versus ground

8966 Analog Unit 400 VDC 300 VAC/DC

8967 Temp Unit - 300 VAC/DC

8968 High Resolution Unit 400 VDC 300 VAC/DC

8969 Strain Unit - 33V rms/70VDC
8970 Freq Unit 400 VDC 300 VAC/DC

8971 Current Unit - Not insulated.

8972 DC/RMS Unit 400 VDC 300 VAC/DC

8973 Logic Unit - Not insulated.

Connection cord

Maximum rated
input voltage

Maximum rated voltage
versus ground

9790 Connection Cord 300 VAC/DC 300 VAC/DC
9197 Connection Cord 500 VAC/DC 600 VAC/DC
L9198 Connection Cord 300 VAC/DC 600 VAC/DC

Maximum rated volt-

8847 Memory Input module  H _
HiCorder Maximum rated
L input voltage
GND —|

age versus ground
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3.2 Measurement Workflow

I 3.2 Measurement Workflow

1 Pre-Measurement Inspection

See:
"3.3 Pre-Measurement Inspection" (= p.40)

2 Make basic settings for measurement

Select suitable recording method for See: _
measurement target "3.4.1 Measurement Function” (= p.41)
Set data acquisition speed "3.4.2 Time Axis Range and Sampling Rate"

(= p.43)

Set waveform length "3.4.3 Recording Length (number of divisions)"
(= p.46)

Set waveform display format and printing "3.4.4 Screen Layout" (= p.48)
format

Application examples

See:

"7.4 Performing Waveform X-Y Synthesis" (= p.108)

"8.2 Displaying Waveforms During Recording (Roll Mode)" (= p.124)

"8.3 Displaying New Waveforms Over Past Waveforms (Overlay)" (= p.125)
"8.4 Setting Channels to Use (Extending the Recording Length)" (= p.127)
"Chapter 10 Numerical Calculation Functions" (= p.173)

3 Input Channel Settings

See:
Make analog channel settings "3.5.2 Analog Channel" (= p.52)
Make logic channel settings "3.5.3 Logic Channel" (= p.55)

Application examples

See:

"8.1 Adding Comments” (= p.118)

"8.5 Converting Input Values (Scaling Function)" (= p.128)

"8.6 Variable Function (Setting the Waveform Display Freely)" (= p.134)
"8.7 Fine Adjustment of Input Values (Vernier Function)" (= p.137)

4 Make trigger settings

See:
"Chapter 9 Trigger Settings" (= p.151)
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3.2 Measurement Workflow

5 Starting Measurement

See:

"3.6 Starting and Stopping Measurement" (= p.56)

"Chapter 5 Saving/Loading Data & Managing Files" (= p.65)

"Chapter 6 Printing" (= p.89)

"7.1 Reading Measurement Values (Using the A/B Cursors)" (= p.102)
"7.3.2 Scrolling With Jog and Shuttle Knobs (Scroll)" (= p.106)

"7.5 Magnifying and Compressing Waveforms" (= p.110)

6 Stopping Measurement

See:
"3.6 Starting and Stopping Measurement" (= p.56)

©»

To check the input signal

Press the AUTO key. Input waveform time axis range setting, vertical axis (volt-

age axis) range setting, and zero-adjust are performed automatically and mea-

surement starts.

See: "3.7 Measurement With Automatic Range Setting (Auto-Ranging Function)" (=
p.58)

©»

To reuse previously stored settings

Load the settings file from the File screen.

Saving the settings for different measurement targets or applications enhances
operation convenience.

See: "5.3 Loading Data" (= p.77)

©»

To automatically restore previous settings at power-up

A file with stored measurement settings can be automatically loaded when the
unit is turned on. Simply make sure that a CF Card with an Auto Settings file is
inserted when the unit is turned on.

See: "5.4 Automatically Loading Settings (Auto Setup Function)" (= p.79)

NOTE
Make sure that the file is stored in the "HIOKI8847" folder of the media.

©»

To return settings to the original (basic default) condition

From the System screen, select the [Init] sheet to return the unit to the factory
default settings. In this condition, the unit is set up to easily perform simple
measurements. If operation of the unit seems unusual or overly complex, per-
form the initialization procedure.

See: "18.2 Initializing the Instrument" (= p.314)
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3.3 Pre-Measurement Inspection

3.3 Pre-Measurement Inspection

The following steps should be performed before measurement.

Before using the instrument the first time, verify that it operates normally to ensure that the no
damage occurred during storage or shipping. If you find any damage, contact your dealer or Hioki

representative.

n Peripheral Device Inspection

When using probes and connection cables

Is the insulation of the probe or connection | M€t Exposed

cable to be used damaged, or is bare metal
exposed?

No Metal Exposed

Go toﬂ

Yes

No ;
Go to E

When using a clamp

Is the clamp cracked or damaged?

— (

Do not use if damage is present,
as you could receive an electric
shock. Replace the damaged
items.

E Instrument and Input Module Inspection

Yes

—

Is damage to the instrument or input mod-
ules evident?

*No

When turning power on

No
[ Do the fans rotate and the Hioki logo appear ]_}

on the screen?
* Yes

[ Does the Waveform screen appear?

* Yes

Inspection complete

Nothing appears,
or the display is
] abnormal

—

If damage is evident, request re-
pairs.

~

The power cord may be dam-
aged, or the instrument may be
damaged internally. Request re-

The instrument may be damaged
internally. Request repairs.
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3.4 Setting Measurement Configuration

I 3.4 Setting Measurement Configuration

Set measurement conditions as follows.

By calling up the Waveform screen and then using the Settings window to make basic settings, you
can immediately verify the effect of settings on the waveform. Basic settings can also be made by
calling up the Status screen and selecting the [Status] sheet.

— Opening the Settings window

Settings window
N\

| HioKI| o [F/ANONAME . MEM
-—-Measure-—— - MEMD.RY | _(2 p 41)
AVERAGE CHT -24. 1874mV [l igger: .

RMS CH1 - 1.22559 ¥ Auto

PEAK CH1 ~ 3.49406 Y o7 Timebase
XIHIM CHL 10722600 v Timebase: -
1ms/div'7semng .
U ewsssiif (Sampling

%1

{ Leoene)|| TETE)
(= p.43)

Shot :. R di
Press this key. | iy —Lsr(]:gtrhmg
v Gl (Number of
\ @ O
— ((jlwsm:(ss))
Fa = P.
4 .F P
RECORDER

Bns Sins 16ms 15ms 28ms 25ms
2 208m}
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| 3.4.1 Measurement Function

Select the function according to the measurement and recording target.

Procedure

To open the screen: Press the DISP key — Waveform screen

MEMORY (default setting)/ RECORDER/ X-Y
RECORDER/ FFT

Move the cursor to the function item (topmost field in the
settings window).

v This function is most suitable for oscilloscope-type measurements,
. such as instantaneous waveforms and transient phenomena.
MEMORY ~ Trigger functions and calculation functions can be used.

This function is suitable for use instead of pen recorders and pen oscil-
r [&Ij loscopes, to record long-term fluctuations and create records for
@s  observing slow phenomena.
RECORDER. Real-time printing of data is possible.

An endless X-Y waveform can be displayed.

r
:l. Pen up/down operation as in an X-Y pen recorder is possible.
v RECORDER ~ See: "Chapter 4 X-Y Recorder Function" (= p.59)

]

E,

FFT

Analyze the frequency.
Various types of spectrum and octave analysis can be performed.
See: "Chapter 13 FFT Function" (= p.207)

=
4
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3.4 Setting Measurement Configuration

Description Recorder Function Values

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

1 div 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

(I

Py

Maximum value

P - -n\\

Minimum value

-

b—— ldiv — When the sampling period is short (fast)
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3.4 Setting Measurement Configuration

3.4.2 Time Axis Range and Sampling MEM] [REC)
Rate

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.

(The setting is shown in brackets under the time axis range for the Memory function (see illustration at
right). The indication changes with the time axis range.)

Timebase:

Imssdiv
i 18us/S)

Procedure

To open the screen: Press the DISP key — Waveform screen

Memory Function case

1 Move the cursor to the [Timebase] item.

?  Set the time per division (timebase) on the hori-

zontal axis. 5 (default setting), 10, 20, 50, 100, 200, 500 [s/div
1, 2,5, 10, 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50 s/div, 1 min/div, 100 s/div
2, 5 min/div

2INpaoo.d uswalinses|\ € Jaideyd

To control sampling by an external signal, select [External].
When external sampling is selected, the number of samples per division can be set in the range from 10
- 10000 S/div.

See: "16.2.3 External Sampling (EXT.SMPL)" (= p.291)

Recorder Function case

1 Move the cursor to the [Timebase] item.

?  Set the time per division (timebase) on the hori-

zontal axis. 10 (default setting), 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50 s/div, 1 min/div, 100 s/div
2, 5, 10, 30 min/div, 1 h/div

3 Move the cursor to the [Sampling] item.

4  Setthe sampling rate.

1 (default setting), 10, 100 s

1, 10, 100 ms

(Select a sampling rate less than 1/100 of the time
axis)

The range of choices depends on the selected timebase.
The higher the sampling rate, the more detailed changes can be observed.
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Description

Selecting the
time axis range

Refer to the table below when setting the time axis range.

For example, to measure a 100 kHz waveform, the maximum display frequency set-
ting range according to the table is 200 kHz - 800 kHz. If the maximum display fre-
guency is set to 400 kHz, setting the time axis range to 10 us/div is recommended.

Timebase Sampling Rate (Speed) | Maximum display frequency
5 ps/div 50 ns (20 MS/s) 800 kHz
10 ps/div 100 ns (10 MS/s) 400 kHz
20 ps/div 200 ns (5 MSIs) 200 kHz
50 ps/div 500 ns (2 MS/s) 80 kHz
100 ps/div 1 us (1 MS/s) 40 kHz
200 ps/div 2 us (500 kS/s) 20 kHz
500 ps/div 5 us (200 kS/s) 8 kHz
1 ms/div 10 ps (100 kS/s) 4 kHz

2 ms/div 20 ps (50 kS/s) 2 kHz

5 ms/div 50 us (20 kS/s) 800 Hz
10 ms/div 100 pus (10 kS/s) 400 Hz
20 ms/div 200 ps (5 kS/s) 200 Hz
50 ms/div 500 ps (2 kS/s) 80 Hz
100 ms/div 1 ms (1 kS/s) 40 Hz
200 ms/div 2 ms (500 S/s) 20 Hz
500 ms/div 5 ms (200 S/s) 8 Hz
1 s/div 10 ms (100 S/s) 4 Hz

2 s/div 20 ms (50 S/s) 2 Hz

5 s/div 50 ms (20 S/s) 0.8 Hz

10 s/div 100 ms (10 S/s) 0.4 Hz
30 s/div 300 ms (3.33 S/s) 0.13 Hz
50 s/div 500 ms (2 S/s) 0.08 Hz

1 min/div 600 ms (1.67 S/s) 0.04 Hz
100 s/div 1s(1Sl/s) 0.067 Hz

2 min/div 1.2 s (0.83 S/s) 0.033 Hz
5 min/div 35(0.33 S/s) 0.013 Hz

What is the maximum display frequency?

Displaying waveforms by their sampled values
with adequate resolution of characteristics such
as sine wave peaks requires a minimum of
about 25 samples per waveform period.
Maximum display frequency is determined by
the timebase.

A
A\

One Signal Period

What is aliasing (recording of non-existent waveforms)?

If the signal to be measured changes too fast relative to the sampling rate,
beginning at a certain frequency, non-existent slow signal fluctuations are
recorded. This phenomena is aliasing.

Actual Input Signal
& put=ig

f T sampling Points

Measured Waveform
Aliasing occurs when the sampling period is longer
than half of the input signal period.

Sampling Rate

With the Memory function, the sampling rate can be significantly affected by the
timebase setting, so care is necessary to avoid aliasing when selecting the
timebase. Because the timebase determines the maximum display frequency,
the fastest possible timebase setting should be used.

When the signal can be recorded repeatedly, the auto-ranging function (=
p.58) may be used to select the optimum timebase.

The sampling rate is automatically set to 1/100 of the selected time axis range.
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3.4 Setting Measurement Configuration

©

To automatically set the time axis range

When you press the AUTO key, a suitable time range for the input sig-
nal is selected and measurement starts. (This applies only to the

Memory Function.)

See: "3.7 Measurement With Automatic Range Setting (Auto-Ranging Func-

tion)" (= p.58)

« The timebase and sampling rate can be set independently. The sampling rate

is selected depending on the timebase setting.

« When the following timebase values are selected, displayed waveforms are

compressed in the horizontal (time axis) direction as shown.
20 ms/div — x1/2
10 ms/div — x1/5

©

To minimize noise during measurement

If the sampling rate is set too fast, when the input waveform ampli-
tude 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 lowpass filter (= p.52).

Common

The data refresh rate is not allowed to exceed the maximum sampling rate of the

input mod

ule.
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During the period when data are not updated, the same data are measured,
resulting in a stair-shaped waveform. Even when the same signal is sampled
simultaneously by two units, the data may differ due to differences in sampling

rate, frequency bandwidth, and frequency response.

Data refresh rate for various units

Module | Max. time axis range | Max. sampling setting See
8966 |5 us/div 50 ns (20 MS/s) -
8967 Essﬁr;z?ﬂn;gon data re }:r)ggﬁrslg(tet?ggon datare See: "8.10.5"(=> p.145)
8968 | 100 us/div 1 us (1 MS/s) -
8969 | 500 ps/div 5 us (500 ks/s) -
8970 |Dependent on setting | Dependent on setting | See: "8.10.5"(= p.145)
8971 |100 us/div 1 us (1 MS/s) See: "8.10.6"(= p.148)
R e e DT
8973 |5 us/div 50 ns (20 MS/s) -
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3.4.3 Recording Length (number of divi- mewm [REQ
sions)

Set the length (number of divisions) to record each time data is acquired.

Procedure

To open the screen: Press the DISP key — Waveform screen

Memory Function case

1 Move the cursor to the [Shot] item.

?  Select the type.
Fixd Shot Select from a a range of preset values.
User Shot Freely specify any value in 1-division units.

3 sSetthe recording length.
(Fixed Shot)

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 div,
50000 div (2, 4, 8 channel mode),

100000 div (2, 4 channel mode),

200000 div (2 channel mode)

(User Shot)

1 to 40000 div (16 channel mode)
1 to 80000 div (8 channel mode)

1 to 160000 div (4 channel mode)
1 to 320000 div (2 channel mode)

Recorder Function case

1 Move the cursor to the [Shot] item.

?  Select the type.
Fixd Shot Select from a a range of preset values.
User Shot Freely specify any value in 1-division units.

3 Setthe recording length.
(Fixed Shot)

Cont. When [On] is selected, measurement is carried out while
continuously overwriting data in memory. At the point
where measurement is stopped, data for the preceding
20,000 divisions can be saved and printed again.

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 div

(User Shot)

1 to 20000 div




Description
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3.4 Setting Measurement Configuration

Recording Length and Data Samples

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.

Recording Length and Number of Channels

The available recording length is subject to limitations depending on the number
of channels as selected from Status screen - [Status] sheet - [Used Ch].

See: "8.4 Setting Channels to Use (Extending the Recording Length)" (= p.127)

Each recording length division = 100 pairs of data points, with each pair com-
posed of two values: the maximum and minimum measured values within each
sampling period.

When recording length is set to [Cont.]

« Data for up to 20,000 divisions from the end of measurement can be recorded
in the internal memory of the unit.

« For range settings of 10 to 200 ms/div, when the printer setting (real-time
print) is On, the real-time print is not performed. Perform printing manually
after measurement is completed. (= p.93)

« When Auto-saving is On, the saving is not performed during the measure-
ment. At the forced shutdown point, the remaining data in memory will be
saved.

@ To change recording length while measuring

Recording length can be changed on the Waveform screen.
The measurement will restart with the newly set recording length.
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3.4 Setting Measurement Configuration

| 3.4.4 Screen Layout MEM [REC)

You can specify the format in which the input signal is shown on the Waveform screen or printed
out.

NOTE Selecting X-Y1 screen or X-Y4 screen allows waveform X-Y synthesis. (This
— = applies to the Memory function and X-Y recorder function.)

See: "7.4 Performing Waveform X-Y Synthesis" (= p.108)

Procedure

To open the screen: Press the STATUS key — [Status] sheet

Memory Function case

Move the cursor to the [Format] item.

Single Display and record using 1 graph. (default setting)
Dual Display and record using 2 graphs.
Quad Display and record using 4 graphs.
Oct Display and record using 8 graphs.

XYSingle Setinput signal to X-Y and display and record the correlation using 1 graph.

XYQuad Set input signal to X-Y and display and record the correlation using 4 graphs.

Recorder Function case

Move the cursor to the [Format] item.

Single Display and record using 1 graph. (default setting)
Dual Display and record using 2 graphs.
Quad Display and record using 4 graphs.
Oct Display and record using 8 graphs.

Analog Channel Assignment

With 2, 4, or 8 screens, analog channels can be freely assigned to the respective
graphs.

Procedure

To open the screen: Press the CHAN key —[Unit List] sheet

<Sample screen after setting>

(EIEEE TITLE LE=
1 Move the cursor to the [Graph] item. S
lm% Grl
? Select the display screen for each channel. L=
1 %GrZ
The sequence is Grl, Gr2, Gr3... from the top. 2 -Gy
Gr3
Gra
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3.5 Input Channel Setting

I 3.5 Input Channel Setting

Set the analog channel and logic channel.

— Opening the Channel settings window
See: "Displaying All Channels for Making the Variable Function Setting" (= p.135)
—> (eneer)
‘ il i 18-Apr 16 38
MEFORY
~igger:

- I-_-l_- Auto @)
/ 18 S %1 Rl o =
2@ Smy %1 - 58/ - |[Nimebase: %
3 Smvoxl o san | lewssdiv =

4- Smv okt sen - |(f ¢ 188usss)
[ J 5 19C - @ x1 :,

Pressing [CH.SET] key repeat- - 196 o |- B 10 00ne)
ng . €y rep 7 SVl - S - =
edly displays the various sheets. 8 - o oxl e 5% -ffet 0]
9 e Wl - 58 - 1084 iy o)
16 - 20w Wl - sen - |(f ¢ 1.eee s) 2
[Analog] <« - 506 xl - o - =
v 12 So0s wl - oo - l: o)
) 13 SmV okl - Se% - 3
[Variable] 14 Smv xl - sen - @
v ' o
. Py, v}
Logic HURDE =
[Logic] : 3
+ fero-Adjust e 8
[WavecCalc] IR g-
(When [Wave Calculation] is [On].) o

No d|sp|ay @TS . . vasems 180ms 1560

@ To perform waveform interpolation

Set the waveform display color in the channel setting window to Off.
See: "1. Waveform Display Color" (= p.52)

@ To make the recording length as long as possible
By limiting the number of channels that are used, more memory can
be allocated to channels using storage memory.
See: "8.4 Setting Channels to Use (Extending the Recording Length)" (=
p.127)

@ To copy the settings of one channel to another
See: "8.9 Copying settings to other channels (calculation No.) (Copy func-

tion)" (= p.139)
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3.5 Input Channel Setting

3.5.1 Channel Setting Workflow

Explains the workflow to make settings for the analog channels (Chl - Ch16).

1 Select the channels to use (Memory function) only)

See:
"8.4 Setting Channels to Use (Extending the Recording Length)" (= p.127)

2 Make input and screen display related settings

See:
Select input coupling "3. Coupling" (= p.52)

Match range to measurement target input value "2. Vertical axis (Voltage axis) Range" (= p.52)
(as necessary)

"8.5 Converting Input Values (Scaling Func-

Convert input value (as necessary) tion)" (= p.128)

Make filter settings (if noise occurs) "7. Low-pass filtering" (= p.54)

Fine-tune waveform amplitude (as necessary) "5. Vernier" (= p.53)

Set zoom on vertical axis (voltage axis) direction | 4 vertical axis (Voltage axis) Zoom" (= p.53)
(as necessary)

3 Make trigger settings (as necessary)

See:
"Chapter 9 Trigger Settings" (= p.151)

4 Make display color and display position settings

See:
Set waveform display color "1. Waveform Display Color" (= p.52)

"8.6 Variable Function (Setting the Waveform
Display Freely)" (= p.134)

4 Make graph display settings

Set display position and scaling (as necessary)

See:
For 1, 2, 4, 8 screens "Analog Channel Assignment" (= p.48)
For X-Y1, X-Y4 screens Procedures "4" and “5” of "7.4 Performing
Waveform X-Y Synthesis" (= p.109)
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3.5 Input Channel Setting

NOTE « If the number of channels in use is low, not all channels may be selectable.
T« When input coupling is set to GND, the waveform will have no amplitude and
range setting is not possible.

* Due to the influence of filter attenuation, correct range setting may sometimes
not be possible.

« When making trigger settings, set the vertical axis (voltage axis) range first. If
the range is changed after specifying the trigger, the trigger setting may
change.

« When using the Variable function, set the vertical axis (voltage axis) range first.
If the range is changed after specifying the Variable setting, observation with
sufficient precision may not be possible.

« When using the Variable and Scaling functions together, make the Scaling set-
tings first. If Scaling settings are made after selecting the Variable function, the
intended display result may not be achieved.

The setting workflow for logic channels (standard LOGIC terminals LOA - LOD, expansion LOGIC
terminals L1A - L8D) is explained below.

1 Make screen display related settings

See:
Setting logic recording width "1. Logic Width" (= p.55)

2 Make display color and display position settings

See:
Set waveform display position "2. Waveform Display Position" (= p.55)

Set waveform display color "3. Waveform Display Color" (= p.55)

NOTE « Waveform display position can be specified in 1% increments.
.+ Notdisplayed for X-Y1 and X-Y4 screens.
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3.5 Input Channel Setting

| 3.5.2 Analog Channel

Set the analog channel.
For information on specific settings for 8967 Temp Unit, 8969 Strain Unit, and 8972 DC/RMS Unit,
see "8.10"(= p.140).

Procedure

To open the screen: Press the DISP key —-Waveform screen —Press the CH.SET key —Channel settings win-
dow ([Analog] sheet)

Move the cursor to the channel for which to IS hnalog Variable Logic 1@-;;1?”01;\/33
make settings. [ p—
2 _ _ ChCol Range  Mag ¢Positionl.P.F. Auto
Select settings with the F keys. 18 Ot w1 oG - B
2B Smy x1 o« 56, - [Timebase:
3 Smy =1 . 4 FA - 18msAdi
4 - Sl w1 - toy - || { 108us/5)

LI DL

@ To copy the settings of one channel to another
See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (= p.139)

1. Waveform Specifies the color in which the waveform of the selected channel is displayed.
Display Color You can also select the same color as another channel.
Off The waveform is not displayed. If the Auto Save setting for [Save Channel] is

[Disp Ch], data for the channel will also not be saved.
See: "Select the channel to save." (= p.71)

On The waveform is displayed. Select the color with the F keys [ T]and [ { ].
All On-Off Switches the waveform display of all channels to all ON or all OFF
2. Vertical axis Sets the vertical axis (voltage axis) range for each channel. The value set here is
(Voltage axis) the voltage of one increment on the vertical axis.
Range For information on the full-scale value for the respective modules, see the table
g in the section "6. Zero Position" (= p.53).
If the Variable function is set to On, the size of the waveform on screen will not
change when the vertical axis (voltage axis) range is changed.
@ An over-range condition has occurred
Change the vertical axis (voltage axis) range to a lower sensitivity set-
ting.
3. Coupling Set the input signal coupling method. Normally, DC coupling should be selected.
DC (V) Both DC components and AC components of the input signal will be measured.
(default setting)
AC (V) Only AC components of the input signal will be measured. DC components are
blocked.

GND (rh) Input is shorted to ground. (Allows checking the zero position.)




4. Vertical axis
(Voltage axis)
Zoom

5. Vernier

6. Zero Position

NOTE

NOTE
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3.5 Input Channel Setting

Vertical axis (voltage axis) zoom-up or zoom-down settings can be made sepa-
rately for each channel. The settings will be used for display and printout.

Zooming is carried out using the zero position as reference. The measurement
resolution does not change.

See: "7.5.3 Magnifying and Compressing Vertical Axis (Voltage Axis)" (= p.112)

To achieve a user-specified zoom setting, the Variable function is used. By
reversing plus/minus, the waveform can be inverted.

See: "8.6 Variable Function (Setting the Waveform Display Freely)" (= p.134)
"8.8 Inverting the Waveform (Invert Function)" (= p.138)

Fine adjustment of input voltage can be performed arbitrarily on the Waveform
screen (display only). When recording physical values such as noise, temperature
and acceleration using sensors, amplitude can be adjusted to facilitate calibration.

See: "8.7 Fine Adjustment of Input Values (Vernier Function)" (= p.137)

Sets the 0 V level display position. If the 0 V input level has shifted, perform
zero-adjust.
See: "2.7 Adjusting the Zero Position (Zero-Adjust)" (= p.36)

< Only the display position is shifted. No offset is applied to the input.
 Vertical axis (voltage axis) zooming is performed using the zero position as ref-
erence.

» Zero position adjustment and vertical axis (voltage axis) zooming only change
the voltage range as displayed on the Waveform screen. The actual measure-
ment range does not change.

By using the zero position preset (Press the F1 [Preset]), the zero
position of all channels can be changed at the same time.

Ascending The zero position of Ch1l is set to 10% and the following channels up to Ch16
(10%—85%) are increased by 5% each.

Descending The zero position of Chl is set to 85% and the following channels up to Ch16
(85%—10%) are decreased by 5% each.

All Ch 0% The zero position of all channels is set to 0%.

All Ch 50% The zero position of all channels is set to 50%.

If the zero position of the 8969 Strain Unit is out of alignment, perform
auto balance.
See: "8.10.4 Settings for the 8969 Strain Unit" (= p.144)

- Simply moving the display position will not apply an offset to the
input.

- Zoom of the vertical axis direction (voltage axis) is based on the zero
position.

- The voltage range displayed in the waveform screen changes with
zero position and zoom of the vertical axis (voltage axis) but the
measurable range does not change.
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3.5 Input Channel Setting

The zero position is as shown in the illustration below.
(Example: 8966 Analog Unit)

<Zoom factor x1> Display screen Display screen Display screen
(Zero position: 0%)  (Zero position: 50%) (Zero position:100%)
A/D Data
2047 —

00 % /\
2000 LSB /\
ov
0+ “10% / \

A/D Data \/
-2047

Full-scale resolution for input units at various vertical axis zoom factors (LSB)

Input module Zoom factor

x1/10 x1/5 x1/2 x1 x2 x5 x10 x20 x50 x100
8966 (Analog)
8971 (Current) (zfggg) (lfé)é)(% 4000 2000 1000 400 200 100 40 20
8972 (DC/RMS)
8967 X 200000 |10000 40000 [20000 |10000 |4000 2000 1000 400 200
(Temperature)
8968 320000 |160000
(High resolution) (64000) | (64000) 64000 |32000 |16000 |6400 3200 1600 640 320
8969 (Strain) 250000 |125000

(64000) | (64000) 50000 |[25000 |12500 |5000 2500 1250 500 250
8970 20000 10000 4000 2000 1000 400 200 100 40 20
(Power frequency )
8970 (Count) 400000 |200000 |80000 |40000 |[20000 |8000 4000 2000 800 400
8970 (Excluding
power frequency 100000 |50000 20000 |10000 |5000 2000 1000 500 200 100
and count)

Brackets indicate valid data range
*: With the 8967 Temp Unit, the valid range differs depending on the thermocouple. For information on the minimum resolution,
see the specifications of the 8967 Temp Unit.

7. Low—pass Make settings for the low-pass filter of the input module. This is useful for elimi-
filtering nating unwanted high-frequency components. The filter type depends on the
module. Make the setting according to the input characteristics.
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| 3.5.3 Logic Channel

Make settings for the logic channels. The channel settings window (Logic sheet) is shown when the
display format is 1, 2, 4, or 8 screens.

Procedure

To open the screen: Press the DISP key -Waveform screen —Press the CH.SET key —Channel settings window
([Logic] sheet)

. EdES o Anal Wariable JNNNSENEEEN 18-4pr 17:2
Move the cursor to the channel for which to — = FEFOR
make settings. — Trizeer: o
— A |Lozic Width Mormal 1. Autg 9—*;
2 Select settings with the F keys. 4 0
T Ch Posi 1 2 3 4 Timebase @
— B & 9%s B B B B 16ms W
4 B 8%ms B B BH B { 10043 =
T C 7ims @ B H H @
v D 5%s ( 16.9 0
__a c
®
2. 3. 3
g
@ To copy the settings of one channel to another %
See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (= p.139) §
®
. . Q.
1. Logic Width Allows changing the display width of the logic waveform. €
®

Making waveforms more narrow can enhance the readability of the display when
there are a high number of waveforms.

Wide Make the waveform wider.
Normal Display the waveform at normal width. (default setting)
Narrow Make the waveform more narrow.
2. Waveform Determines where on the screen the logic waveform is displayed.
Display The position can be freely moved within the range of the display.
Position
3. Waveform Specifies the color in which the waveform of the selected channel is displayed.
Displav Color You can also select the same color as another channel.
play For logic modules, the color can be specified for each module and each channel
separately.
Off The waveform is not displayed. If the [Save Channel] setting is [Disp Ch], data

for the channel will not be automatically saved.
See: "5.2.2 Automatically Saving Waveforms" (= p.69)

On The waveform is displayed. Select the color with the F keys.
Probe On-Off  Switches the waveform display of the same probes to all ON or all OFF.

All On-Off Switches the display of all logic waveforms to all ON or all OFF.
This can be selected when the cursor at in the waveform display position item.

NOTE When the standard logic display (LA, LB, LC, and LD) is on, the 8970 Freq Unit
— = jnstalled on unit 1 or 2 can no longer be used. Furthermore, the 16-bit resolution
8967 Temp Unit, 8968 High Resolution Unit and 8969 Strain Unit have a resolu-

tion of 12 bits.
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I 3.6 Starting and Stopping Measurement

This section explains how to initiate and terminate a measurement.

Procedure

To open the screen: Press the DISP key —-Waveform screen

Starting Measurement

Press the START key to start measuring.

NOTE » When a measurement is started, waveform data that were displayed on the
EE— screen are cleared.

» Measurement can also be started by inputting a signal at the external control
terminal.

See:"Chapter 16 External Control" (= p.287)

@ To prevent inadvertent measurement start

To reduce the risk of accidentally starting a measurement through an
operation error, operation conditions can be set for the START key.
See: "Start Action" (= p.257)

To automatically save data during measurement
See: "5.2.2 Automatically Saving Waveforms" (= p.69)

To print the waveform
See: "Chapter 6 Printing" (= p.89)

Stopping Measurement

Press the STOP key once, recording stops at the end of the specified recording
length.

Press the STOP key again, recording stops immediately.

The operation conditions for the START key and STOP key can be changed.

See: "Chapter 14 System Environment Settings" (= p.255)

Note When the STOP key is pressed, the following indication may appear on the screen.

The measurement will stop at the point where the key is
pressed.
(Pressing the STOP key twice has the same effect.)

Elofalais

The stopping procedure is canceled and measurement
continues.
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Measurement and Internal Operations

Measurement methods are normal measurement (start recording when measurement 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.

« Select the Trigger mode to record upon either single or repeating trigger
events.(= p.153)

« Enable pre-triggering if you want to capture data measured prior to trigger
events.(= p.166)

Normal Without triggering

Measurement _
Start Measurement Recording [ ]: Status Bar Display
START key End of Measurement

WA

(@)
>
D
©
—
@
Recording Recording w
Starts Stops =
- @
_ [Now Storing] [Storing Finished] D
Terminates when recording length has been recorded. ‘é’
=
: @
T”gger Single triggering g
Measurement Start Measurement _ =}
START key Recording End of Measurement T
g
Trigger mode: [Single] /\/\/\/\/\/\/ @
Pre-triggering not enabled l? ) _ =
ecording Recording T
Starts Stops
[Trigger Wait] [Now Storing] [Storing Finished]
Recording starts when a trigger event occurs and continues for the specified recording
length.

Repeated triggering

Start Measurement

START key Recording Stop Measurement
STOP key
Trigger mode: [Repeat] /\/\/\/\/\/\/ /\/\/\/\/\/\l
Pre-triggering not enabled .
99 g L&ecording Recording ecording
Starts Stops Starts
[Trigger Wailt] [Now Storing] [TriggerIWait]

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 Recording End of Measurement
START key
Operation i
Trigger mode: [Repeat] ‘ /\/\/\/\/\/\/ rezzgt;(()jn s
Pre-triggering enabled \j from pre-trig-
] Recording .
Recording gering stage. |
< Starts Stops |
[Pre-Trigger Wait] [Trigger Wait] ~ [Now Storing] [Storing Finished] Waveform dur-
ing specified pre-|
After starting measurement and internally acquiring data for the specified trigger period
pre-trigger period, the Trigger Wait state is activated. Post-trigger waveform

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

When the trigger mode is set to [Repeat] or [Auto] (Memory function only), the
number of trigger events is shown in the top part of the screen (Storage Counter).
See: "Explanation of Screen Contents" (= p.13)
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3.7 Measurement With Automatic Range

M E m]

Setting (Auto-Ranging Function)

This applies only to the Memory function and analog modules.

NOTE

When you press the AUTO key after inputting a signal to an analog unit, and
select [Auto Range], the horizontal axis (time axis) range, vertical axis (voltage
axis) range, and zero-adjust point will be set automatically for the input wave-
form, and measurement starts.

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.

When measuring using the auto-ranging function, the following items are
changed.

Input-Module-Related Conditions (all channels)

Vertical axis (Voltage axis)
range

Zero Position

Auto setup value

Vertical axis (Voltage axis)
magnification

Low-pass filter Off
Input coupling DC

x1

Trigger Criteria (one channel only)
Trigger mode Auto
Trigger source AND/OR OR

Pre-Trigger 20%

Out of waveform display On channels, channel with low-
est number only is On (next channel if difference between
maximum and minimum value is 8 divisions or less).

Internal Trigger

Level trigger : Slope, Rising
Trigger type Trigger level : Auto setup value
Filter : Off

Status screen - [Status] sheet Conditions

Timebase

|Auto setting value (time axis magnification x1)

* When measurement is started with the auto-ranging setting, the trigger output
signal is output. Keep this in mind when performing auto-range measurement
while using the trigger output terminal.

» The auto-ranging function automatically makes settings for the input signal that
is present when the function is enabled. Start auto-ranging measurement after
supplying the input signal (waveform).

* If the input signal of the lowest numbered channel selected for waveform dis-
play is extremely small, the time axis range will be set according to the input
signal of the next lowest channel.

« If range could not be set for all waveform display On channels, a warning mes-
sage appears and the measurement is interrupted.

» The Auto Save and Auto Print functions do not operate during auto-ranging.

» For low-frequency signals of less than 10 Hz, automatic setting is not possible.
Make the required setting manually.

» Automatic setting is not possible for the following modules:

8967 Temp Unit, 8969 Strain Unit, 8970 Freq Unit
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Chapter 4

» The X-Y waveform generated from the input signal is displayed in real time.

» By saving the displayed data in memory, data can be stored as well as printed.

» X-Similar to an X-Y pen recorder, waveform drawing can be controlled by simulated pen up/down
operation.

» Simultaneous observation of up to X-Y8 phenomena is possible.

» Because waveform information is stored in memory, settings can be changed after measurement
for repeated synthesis.

— X-Y recorder waveform screen example (X-Y4 screen)

Tl 1234567899123456789012345676901234 [0 FIES 1-ter 12.48)
| No. 1 } DR #=Y REC
P 1234
Ho.1 ,_‘—/\_\ )
Samp | ing:
Memory usage is in- = ims/§
dicated by the bar. Y — OYEF

. Fen:
/ % This appears when o DO
thereis no more free | by yer:

memory capacity. Stop
- “ [Speed:
Normal

uonouUN4 1aploday A-X t J1a1deyd

= =
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I 4.1 Measurement Workflow

1 Pre-Measurement Inspection

See:
"3.3 Pre-Measurement Inspection” (= p.40)

2 Make basic settings for measurement

Select X-Y recorder as measurement function See:
"Function" (= p.61)

Set sampling rate "Sampling" (= p.61)

Determine screen layout format
"Format" (= p.61)

Determine whether to perform waveform interpola-

tion "Dots-Line (interpolation)” (= p.61)
Determine whether to clear previous waveform "Disp Clear" (= p.61)
data

3 Input Channel Settings

See:
Make analog channel settings "3.5.2 Analog Channel" (= p.52)

Logic channels cannot be used.

Application examples

See:

"8.6 Variable Function (Setting the Waveform Display Freely)" (= p.134)
"8.7 Fine Adjustment of Input Values (Vernier Function)" (= p.137)

"8.1 Adding Comments" (= p.118)

"8.5 Converting Input Values (Scaling Function)" (= p.128)

4 Starting Measurement

See:

"4.3 Starting and Stopping Measurement" (= p.62)
"7.1 Reading Measurement Values (Using the A/B Cursors)" (=

p.102)

5 Stopping Measurement NOTE
See: With the X-Y recorder func-
"4.3 Starting and Stopping Measurement" (= p.62) tion, the following operations
"4. Redrawing Waveforms" (= p.62) are not available.
"5.2.3 Saving Data Selectively (SAVE Key)" (= p.74) « Trigger setting

"6.3 Manual Printing With PRINT key (Selective Printing)” (= p.93) | Auto saving

* Auto printing
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4.2 Setting Measurement Configuration

To set various measurement parameters, press the STATUS key to bring up the Status screen and
select the [Status] sheet. (Settings for measurement function and sampling rate can also be made
on the Waveform screen.)

Description of setting items

HokKp W 16-May 14:20:06
Function:
[Recording settingl W—Y REC
Sampling: 188ms /S
Shot Cont
Format
Format ®=Y Single
Dots-Line Line
Disp Clear On
Function Set the measurement function to X-Y recorder.
Sampling Select the sampling rate.

1 ms /10 ms /100 ms (default setting)

NOTE [1 ms] can be selected only when [Dots] is selected for [Dots-Line] item.

Format Select the graph format for Waveform screen display or printout of the input sig-
nal. Up to 8 phenomena can be observed simultaneously.

uonouUN4 1aploday A-X t J1a1deyd

X-Y Single Waveform graphs from 1 up to 8 are displayed and recorded on one
screen. (default setting)

X-Y Quad Waveform graphs from 1 up to 8 are displayed and recorded on four
screens.

Dots-Line Determines whether to display and print the input waveform (sampling data) as

(interpolation) dots (sampling points) or perform linear interpolation. The dot display allows
faster sampling.

Dots Display and print sampling data as dots.
Line Display and print sampling data using linear interpolation.(default set-
ting)

Disp Clear If past waveforms remain at the start of measurement, you can either clear or
keep them. If you keep them, the new waveforms will be displayed as an over-
lay.

Off Overlay on existing waveforms
On Clear existing waveforms(default setting)

This completes the measurement configuration settings.
Next, make analog channel settings.
For details, see "3.5.2 Analog Channel" (= p.52)

@ To set the channels for X-Y synthesis

See: "7.4 Performing Waveform X-Y Synthesis" (= p.108)
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4.3 Starting and Stopping Measurement

4.3 Starting and Stopping Measurement

Press the DISP key to go to the Waveform screen.

1. Starting Measurement

Press the START key to start measuring.

2. Pen Up/Down Operation

Make this setting either during or before measurement. When the pen is set to Down, the waveform
is being drawn. When the pen is set to Up, the waveform is not drawn. This setting applies to all

channels.

Move the cursor to the [Pen] item to make the setting.

Up/Down operation is also possible using the

Up acemllend TRIG.SET key or the manual trigger key.
Down Waveform is drawn.
o
L
o=
L
Pen in Down position Pen in Up position
Pen is shown in color and waveform is being drawn. Pen is shown in white and waveform is not being drawn.

3. Stopping Measurement

Press the STOP key to stop measuring.

4. Redrawing Waveforms

When measurement is stopped, waveform data for up to 4,000,000 samples before the current point
can be played back (redrawn) by the pen, similar to using a video recorder, starting from any speci-
fied point. This operation applies to all channels. The playback speed can be specified. (It can also
be changed during playback.) Waveform is only playbacked on the screen and will not affect the
printout data. To print the same waveforms as shown on the screen, use hard copy (= p.98).

Move the cursor to the [Player] item.

| Select> Clear Clear only waveform display.
(Waveform data are not cleared.)

Redraw Redraw measurement data. Measurement
settings can also be changed for redraw-
ing.

First Move pen to start of waveform.

Last Move pen to end of waveform.

Play/Stop Start/stop waveform playback.

Move the cursor to the [Speed] item.
With the [Normal] setting, playback occurs at the same speed as dur-

Very Fast/ Fast / Normal (default setting) /

ing recording.
9 9 Slow / Very Slow
NOTE Measurement start/stop and pen up/down can be controlled via the external con-
— = trol terminal. (= p.289)
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Redrawing with different waveform display settings

» Also after clearing the waveform display, waveform data are still retained by
the unit. This makes it possible to change settings for display format, display
color, synthesis channels, channel zoom and offset before redrawing the
waveform by selecting [Redraw].

When [Redraw] is executed, the screen and printout data will be renewed.
(As long as [Redraw] is not run, the screen and print data are not refreshed,
even if the setting is changed.)

Using the Jog & Shuttle knobs for redrawing is also possible.
Jog Move back and forth in the redrawing process in increments of 1
sample.

Shuttle Move back and forth in the redrawing process at a speed corre-
sponding to the rotation angle.

NOTE « When moving backwards, the waveform will be drawn in the direction towards
T — earlier data. Erasing the waveform is not possible.

« If the measurement exceeds 4,000,000 samples, redrawing is possible only up
to 4,000,000 samples in the past, counting backwards from the point where
measurement was stopped. Earlier waveform data are lost.

* Redrawing with the jog-shuttle is only reflected on the screen and will not affect
the printout data. To print the same waveforms as shown on the screen, use
hard copy (= p.98).

4.4 \Waveform Observation

uonouUN4 1aploday A-X t J1a1deyd

Waveform data for up to 4,000,000 samples are stored in memory, and an A/B cursor pair can be
used to trace measurement values. (= p.102)
The amount of memory used is indicated by the bar at the top of the screen.

NOTE When the number of samples exceeds )
— == 4,000,000, the indication [OVER] appears at the OVER
top of the screen. 1

| 4.4.1 Saving and Printing Waveform

Saving The SAVE key or the controls on the File screen can be used to save waveform
data stored in memory as a file.
See: "5.2.3 Saving Data Selectively (SAVE Key)" (= p.74)

NOTE Data stored in this way as a file can be loaded again into the instrument, but they
— = cannot be read by a PC.

Printing  The PRINT key can be used to print out waveforms.
See: "6.3 Manual Printing With PRINT key (Selective Printing)" (= p.93)
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Data can be saved and loaded and files can be managed.

Before saving data, configure the save settings on the [File Save] sheet.
Load data and manage files from the File screen.

— Opening the [File Save] sheet

M Frinter Interface Init SYSTEM 30-May 10:31:46
Function:
+ [Auto Savel | [MEMORY
SYSTEM
Auto Save On
Save Type Wave Binary
Save to
Save Name Save Channel Disp Ch
Save Area Whole Wave Folder to save ‘fes
Division 01f Save method Normal Save
[l
Pressing this key repeatedly - LISAE kev]
displays the various sheets. select at save Yes r
Save Type Wave Binary
Save to [ RS
. . Save Name

[EnVIronment] 4_ [Inlt] Save Area Whole Wave
Division 16M

[File Save]

[Pl’lntel’] + [|nterface] Wi Sets the function setting. Press the function key to select.
int

Saving Data (= p.68)

Save Method Save Types
» Auto save (Auto Save) (Manual save by pressing the SAVE key)
* Manual save by pressing the + Waveform data « Settings data

SAVE key

¢ Waveform data

« Display screens

* Waveform screen

» Numerical calculation results (= p.183)

(Selection save, Quick save)

Saving an Auto Settings file (= p.79)
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Opening the File screen

| ok FEETEN
FILE ) . LSB1: 4%
- The file order will be Name: 2

Press this key.

The selected file is indicated by | [E]NONAH

a flashing cursor.

Use the CURSOR keys d D

to move between folder levels.

Use the CURSOR keys 0 U |3

Tvpe Date Time Size
displayed. (BBJREADONLY Folder :
. [=Heaa 1N [NAME .BMP Ag-03-26 16
Az Ascending order | [Sfgaain s LV 63-nd-a3_15:
V: Descending order | lie:dea8aa |10 . ID% A3-05-67 17:20:82 76
[ 9 [Ld|Baee4 | T0 . MEM A3-05-67 17:19:44 16M
@\%BIA 0 - MEM A3-B5-67 17:26:00 6. 9M
@\%BZA TO - MEM A3-03-26  16:37:12 KB
,@READD LY - MEM 3-03-13  109:86:58 32KB
-REC 18-92-27  14:56:14 T1KB
SISTART|P LSET 18-93-13  109:66:58 32KB
COMMENT LTHT 18-95-13  15:39:34 4B
ile_path L twt 18-95-13  15:41:38 4B
nterface L twt 18-95-13  15:41:18 4B
omram_check L twt 18-95-13  15:41:1@ 4B
system_list Ltxt 18-05-13  15:41:54 8B

Z6-Mar 15:18

to select a file. Media Information

[Totall USB  [Current]

Read-only files and folders are | 1.5ize 11318 4.Count 4

hown in blue. Deletin rre- 2.Free T3MB 5.Dir Count 1
S O, e, e, go e, 3.Use 39MB 6.Count %]
naming such files is not possi-
ble.

Guid For details of the file operation commands, press the HELP key.
L . W48 Press the [media changel key to change file operations to another media.

Media information = £ b

Shows information about the selected media.

5. Dir Count :Shows the number of folders in the selected folder level.

4. Count :Shows the number of saved files in the selected folder level.

6. Count :Shows the number of files and folders that can be created in the selected folder level.

([5:91:38 693 B

— To change the media

1 Verify that a storage media is inserted.
See: "2.3 Recording Media Preparation” (= p.28)

2 Select [Change Media] and select a storage media.
The files on the selected storage media are shown in the file list.

for [Mass Storage].

17:26:02 776 B

17:19:44 16MB

17:28:68 Select

In the file screen, when Media is not displayed and operation
_NOi cannot be carried out, set [USB Set] to other settings except

Loading Data (= p.77) .
Saving/loading an Auto Settings file y
(= p.79) .

Formatting Storage Media (= p-30) Managing Files

Saving data(= p.81)

Creating new folders (= p.83)

Copying files (= p.86)
Sorting files (= p.85)
Deleting files (= p.84)
Renaming files (= p.85)
Printing the File List(= p.87)

(= p.68)
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I 5.1 Data capable of Being Saved & Loaded

The following kinds of data can be saved by and loaded into the instrument.

Data the Instrument Can Save & Load O: Possible/ -: Not Possible
. . Save
. File Indica- . . . PC
File Type Format tion File Extension & Description Auto Nﬁ_ Load Readable

gET Settings data ) o o )

. *l .
Settings Data Binary (Measurement Configuration)

Memory Function

b1 waveform data

Rec Recorder Function o o 0 -4

*2
Waveform Data waveform data

Whole of the waveform ac- Binary
quired by the instrument or a
section of the waveform spec-
ified with the A and B

X-Y Recorder Function
- waveform data ) o o )

3 | [F | B | [

— FFT FFT Function data o @) @) -
Text CSV Text Data o] 0 - o]
Waveform id] [IDX  Index data for divided saving | O o] o] -
*3 (Index _
Management Data file) Index data for memory divi-
(Divided Saving) SEQ sion (automatically created 0 o) o) -

during batch saving)

Captured Screen Image

(Display/Waveform BMP'® @ BMP Image Data - o) - o)
screens)

Numerical Calculation Text » CSV  Text Data o o ) o
Results

Comment for Printing | Text TXT Text Data - - o't o)

*1: Multiple data can be saved in the instrument, and loaded selectively. Automatic loading at power-on is also possible.
(= p.79)

*2: When the data is to be reloaded on the instrument, save it in binary format. Waveforms and some measurement set-
tings are saved.
When the data is to be loaded on a PC, save it in text format. (= p.68)
When saving a section of a waveform, use the A and B cursors to set the section. (= p.102), (= p.105)

*3: When you want to use memory division and load all blocks at the same time:
Save measurement data using [All blocks]. A directory is automatically created and waveform data for each block
and index data (SEQ) is created. When loading, load this index data.
When loading waveform data of divided saving: Import the IDX index data.

*4: Loading is possible with the Wave Viewer (Wv).

*5: This is a standard Windows graphics format. File in this format can be handled by many graphics programs.

*6: It is possible to print out the text file created by a PC together with loaded waveforms. Other processing operations
are not available.

: File type cannot be handled by 8847.
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NOTE Files larger than 2 GB cannot be saved.

Data Not Loadable on the Instrument
» Data saved on devices other than the 8847 Memory HiCorder.

. Imagefile(@)
. file
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5.2 Saving Data

I 5.2 Saving Data

| 5.2.1 Save Types and Workflow

There are basically three types of save operations.

To save data automatically
during measurement
(= p.69)

Measurement data are acquired for
the recording length and then saved
automatically each time. Save loca-
tion and data type are selected be-
fore the measurement. (= p.69)
Data are saved on HDD or CF Card.

To save data manually with the SAVE key (= p.74)

Save data straight away ' Select data and save

¥

Quick Save

This is convenient for saving multi-
ple times and for quick saving of
data during monitoring. Before
pressing the SAVE key, the data
content is specified. (= p.74)

Selection Save

(default setting)
Press the SAVE key and then speci-
fy the data content for saving. Be-
cause no settings on the [File Save]
sheet are necessary, save settings
can be made from any screen. (=
p.74)

After installation and connection,
turn the power on.
Insert the storage media.

After installation and connection,
turn the power on.
Insert the storage media.

After installation and connection,
turn the power on.
Insert the storage media.

v

Set the measurement configura-
tion.

[File Save] sheet

| Set [Auto Save] to [On]. ‘

|

| Select the save destination. ‘

v

| Select the data to save. ‘

1
« Waveform data
¢ Numerical calculation

[File Save] sheet

[File Save] sheet

| Set [Select at save] to [No]. ‘

‘ Set [Select at save] to [Yes]. |

| Select the save destination. ‘

v

| Select the data to save. ‘

1
(Any of the following can be |

saved:

¢ Setting data

¢ Waveform data
« Display screen

v
‘ Press the SAVE key |

Dialogue
—

‘ Select the save destination. |

v

‘ Select the data to save. |

(Any ofthefolllowing can be
saved:

¢ Setting data

* Waveform data

results* . Wavefgrm screen . Display screen
* Numerical calculation « Waveform screen
L results ) + Numerical calculation
| results )
v v v
‘ Measure ‘ | Press the SAVE key ‘ ‘ Select [Exec]
| Auto Save ‘ | Save ‘ Save

Check points before saving:

* Media inserted and initialized? (= p.28), (= p.30)

« Save target specified correctly?

« Auto Save set to [On]? (For auto-saving)

@*: To save numerical calculation results
See: "10.4 Saving Numerical Calculation

Results" (= p.183)
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| 5.2.2 Automatically Saving Waveforms

Measurement data are acquired for the recording length and then saved automatically each time.
Save location and data type are selected before the measurement.
Waveform data can be saved.

Procedure

To open the screen: Press the SYSTEM key — [File Save] sheet

1 Enable auto save. [Auto Savel
Move the cursor to the [Auto Save] item, and select [On]. 1 auto Save n
Default setting: Off (automatic saving is not performed) 2 5ave Type Wave Binary
3 Save 1o
4 Save Name
2 Set the save type. Save Area Whole Wave
Move the cursor to the [Save Type] item. Division Dt
Wave Save the waveform data in binary format. f
Binary (Data saved in binary format can only be loaded to this instrument.) HDD: ¥
& HOD: ¥
Wave Save the waveform data in text format. :; CF:¥
Text The data can be thinned out and then saved. USE.51'¥
(This data can be opened by a computer editor or spreadsheet e )
software, but it cannot be loaded to this unit.) Select mediaz CURSOR () U
Open next lower
. . folder level: CURSOR [>
3 Set the save destination.

Move the cursor to the [Save To], and select [Edit].
The Browse folders dialog box appears (at bottom right).
*. Save target media

Move the cursor to the save target media” and confirm the set- When Auto Save is used. only
ting with [Confirm]. HDD and CF Card can be used as

save target media.

When the root directory (topmost folder on media) was selected, a folder named
"HIOK18847" is created automatically. (If the media was initialized in the instru-
ment, the folder will already have been created.) This folder is then used as save
target.

To create a new folder, select [New Folder].
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4 Set the file name.
Move the cursor to the [Save Name], and enter the save name.
See: "8.1.3 Alphanumeric Input" (= p.121)

NOTE File name

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.
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5 Select the save area. [futo Savel
Move the cursor to the [Save Area] item. Auto Save i
Save Type Wave Binary
Sawe to
Whole Save all recorded data. (default setting) 5 zave Name
Wave ave Area Whole Wave
Division 0ff
A-B Save the data between the A and B cursors. If only the A cursor is
Wave used, the range from the A cursor position to the end of the data is
saved.
A/B cursor Specification Method (= p.102)
6 (When [Wave Binary] is the selected save type) [Auto Save]
Select whether to save divided files Autn Save i
Move the cursor to the [Division] item. Save Type Wave Binary
Save Mame
Save Area Whole Wave
Off Files are not divided when saved. [ Division 0+ ]

16M, 32M Select the size for divided save.

(When [Wave Text] is selected as the save type)

Set the data thinning number.
Lo [ AutoSavelSet]
Move the cursor to the [Save Thin] item.
Autn Sawe i3]
Save Type Wave Text
Save to HDD: ¥
Off Data thinning (sub-sampling) is not carried out. Save Name AUTO
1/2 to Set the thinning number (out of how many data items to [qmm A'cf; Mo v v
1/1000 leave one data item remaining). e il L

NOTE

About divided saving

 Large quantities of waveform data can be divided and saved as multiple files.

» Saving divided data makes a folder automatically, and creates one or more
waveform files and an index (IDX) file in the folder.

e Then by loading the IDX file, the data in the waveform file(s) is loaded as a
batch.

» When divided saving is selected, delete save is not available.

* When using the memory division function, divided saving cannot be performed
automatically.

See: "Batch load of waveform data" (= p.78)

"Chapter 12 Memory Division Function" (= p.201)

Thinning

A large amount of space is required for saving files in text format. Data thinning
enables a reduction in file size.

Example: When [1/2] is set, every second data item is saved. The number of
data items is reduced to a 1/2.
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Select the channel to save.
Move the cursor to the [Save Channel] item.

Disp Ch  Saves the channels of all sheets for which waveform display is set
to [On]. (default setting)

All Ch Saves all measured channels (in the case of the memory function,
channels has been set as [Used Ch] on the Status settings
screen).

Set whether to create folders.
Move the cursor to the [Folder to save] item.

No A folder is not created when measurement starts.

Yes A folder is created automatically when measurement starts and
files are saved in the folder.

Set the save method for when the storage media runs out of
space.

Move the cursor to the [Save method] item.

Normal Automatic saving stops when the storage media becomes full.
Save

Delete Old files are deleted and automatic saving is performed when the
Save storage media becomes full. (Waveform files only.)
The [Folder to save] setting is set automatically to [Yes].

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.

NOTE Maximum number of files per folder

7 Save Channel
8 Folder to save
9 Save method

Disp Ch
es
Hormal Sawve

The combined maximum for files and folders created in one folder is 5,000.

See: "Auto Save Operations" (= p.72)

To clear the Auto Save dialog box
@ Press the SAVE key to turn the dialog box display on and off.
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Auto Save Operations

Example 1: Saving Files to the Topmost Directory of the Storage Media
(A folder named "HIOKI8847" is created and file is saved there)

[ [M] 0000AUTO.MEM
HIOKI8847
0001AUTO.MEM

File name will be "4-digit number
+ file name".

ljp to 5,000 files

CF
Save To: CF:\HIOKI18847
Save method: Normal Save
Folder to No
save:

When the storage media becomes full:
Automatic saving stops.

—( ]

@ 0000AUTO.MEM

0001HIOKI18847 I
(A new folder is created automatically when 5,000 files have

been saved in the HIOKI18847 folder.)

Example 2: Saving Files to a Folder on Storage Media

HIOKI18847
Save To: CF:\HIOKI18847\
TEST
Save method: Normal Save
Folder to No
save:

Create a folder named "TEST" on the CF card be-
forehand.)

[:I [M] 0000AUTO.MEM

TEST

Folder name created automatically will be
"4-digit number + folder name".

—( ]

When the storage media becomes full: Automatic saving stops.

0001AUTO.MEM

L]p to 5,000 files
| 1] 0000AUTO.MEM

0001TEST
(A new folder is created automatically when 5,000 files have

been saved in the TEST folder.)

Save To: CF:\HIOKI8847

Example 3: Create folder on media automatically and save data there

(]

1] 0000AUTO.MEM

HIOKI18847

Save method: Normal Save

Folder to Yes
save:

When the storage media becomes full:
Automatic saving stop.

"AUTO + hours/minutes/seconds" is created
automatically. (Example: 1:45:30)

Folder name created next will be "4-dig-
it number + folder name".

l— [:I | 1] 0000AUTO.MEM

AUTO014530
0001AUTO.MEM

ljp to 5,000 files

0001AUTO014530
(A new folder is created automatically when 5,000 files have been

saved in the AUTO014530 folder.)

Example 4: Using Delete/Save to Automatically Save Data

or specified folder
in "HIOKI8847"
folder

Save method: Delete Save

Folder to No

save:

Folder name will be "AUTO + hours/min-
utes/seconds". (Example: 1:45:30)

When the number of files in the folder has reached 5,000, or when the storage media has become full, files in the
AUTO014530 folder (or specified folder) will automatically be deleted in sequence, starting from the oldest file, and

replaced by new files. (Only waveform files are deleted.)

(]

AUTO014530

1] 0000AUTO.MEM

0001AUTO.MEM

L]p to 5,000 files
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Example 5: Saving data in an existing folder on the media using divided saving

Save To: CF\HIOKI8847\ | HIOKISS47 [:I ! [42) 0000AUTO IDX
TEST
TEST 0000AUTO
Save method: Normal Save 0000AUTO.MEM
0001AUTO.MEM
Folder to No X
save: Folder name created au- 0001AUTO :
. tomatically will be "4-digit : Up to 5,000 files
number + folder name". Up to 5,000 folders
Create a folder named "TEST" on the ™
CF card beforehand.) IF:I L fi4z 0000AUTO.IDX
0001TEST | OO0OOAUTO | @ 0000AUTO.MEM
When the storage media becomes full: v .

(A new folder is created automatically when 5,000 folders have

Automatic saving stops.
g P been saved in the TEST folder.)

Example 6: Saving data in an automatically created folder on the media using divided saving

HIOKI8847 [
Save To: CF:\HIOKI8847 |AUT0014530 0000AUTO

Save method: Normal Save "AUTO + hours/minutes/seconds" is
created automatically. (Example: 1:45:30) 0001AUTO

0000AUTO.IDX

M| 0000AUTO.MEM
M] 0001AUTO.MEM

Folder to Yes : : .
save: Folder name created next will be "4- : Up to 5,000 files
digit number + folder name". Up to 5,000 folders
L] fid] 0000AUTO.IDX
When the storage media becomes full: 0001AUTO014530 0000AUTO I_@ 0000AUTO.MEM

Automatic saving stop.
(A new folder is created automatically when 5,000 folders have been

saved in the 0001AUTO folder.)
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5.2 Saving Data

| 5.2.3 Saving Data Selectively (SAVE Key)

To use the SAVE key for quick saving, the saving conditions have to be set beforehand. The type of
data to be saved are as following. (Settings data, waveform data, display screens, waveform
screen, numerical calculation results)

Procedure

To open the screen: Press the SYSTEM key — [File Save] sheet

1

Set the save method for when the SAVE key is pressed.
Move the cursor to the [Select at save] item, and select [NO].

Yes After pressing the SAVE key, set the data to save in the dialog box,
then save the data. (default setting)
See: "Selection Save" (= p.68)

No The preset data is saved upon pressing the SAVE key.
See: "Quick Save" (= p.68)

When [Yes] is selected, the following setting determines which dialog box appears
when pressing the SAVE key. (Middle screen at right)

However, this is not applicable when other dialogs such as “Folder Reference Di-
alog” are shown on the screen.

Set the save destination.
Move the cursor to the [Save To], and select [Edit].

The Browse folders dialog box appears (at bottom right).

Move the cursor to the save target media” and confirm the set-
ting with [Confirm].

When the root directory (topmost folder on media) was selected, a folder named
"HIOK8847" is created automatically. (If the media was initialized in the instru-
ment, the folder will already have been created.) This folder is then used as save
target.

To create a new folder, select [New Folder].

Set the file name.
Move the cursor to the [Save Name], and enter a save name.
See: "8.1.3 Alphanumeric Input" (= p.121)

NOTE File Name

[ISAVE keyl

1Select at save

Yes

Save Type Wave Binary
23ave o
335ave Name
Save Area Whole Wave
Division 16M
Select at save {ls]
Save Type Wave Binary
Save to CF:¥
Save Name
Save Area Whole Wave
Division 16M
HDD: ¥
<& HDD: ¥
<@ [F:¥
S ISB1:¥
Select media:  CURSOR( U
Open next lower
folder level: CURSOR [>

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.
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Set the data to save.

Move the cursor to the [Save Type] item. )
Select at save Mo
4 Save Type Wave Binary
: Save to CF:¥
Set Save the settings data. Save Name
Wave Save waveform data in binary format. S Save Area Whole Wave
Binary Select this to reload the waveform into the instrument. Division 16M
Wave Save waveform data in text format.
Text Select this to use the waveform in a PC. (Memory/Recorder Func-
tion only)
ALL- Data of all blocks is saved in binary format. (Only when the mem-

Wave Bin ory division setting is On.)

ALL- Data of all blocks is saved in text format. (When the memory divi-
Wave Txt sion setting is On)

Screen Save screen display data as a BMP file.
Copy Data saved in BMP format can be displayed on a PC with image
viewing software.

Wave Save printer output data as a BMP file.
Image Data saved in BMP format can be displayed on a PC with image
viewing software.

Calc Save the numerical calculation results. (Memory Function only)
Result

5 (When Wave Binary or Wave Text was selected)
Set the save area.
Move the cursor to the [Save Area] item.

Whole Save all recorded data.(default setting)

Wave

A-B Data between the A/B cursor pair are saved. If only cursor A is
Wave used, all data after the cursor are saved.

(A/B Cursor Specification Method (= p.105))

The channel displayed on the screen will be saved.
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6 Making advanced settings
Available settings will differ, depending on the save type. Refer

to the table below.

Save Type  Settings Description Save Type Wave Binary
Setting - - Save to [F:¥
—— 3 N
Wave Division (Off, 16 M, 32 M) qj:i Af':i T
Binary Select this to divide a large file into several files for [ — . ]
saving. Division 0ff
A folder with the specified name is created and data
are saved as multiple files in that folder.
Wave Text Save Thin  (Off, 1/2 to 1/1000) g‘m Type EF“_’Z"E Text
Select this to use thinning (sub-sampling) when sav- Save :ID :
ing data. ave Mame
Only a specified subset (one out of several data) is re- Save Area Whnle Wave
tained. (save Thin oFF )
Screen Image Color (Color, Gray, Mono, Mono (Rev)) —— S
Copy Specifies the color for the created image file. Save type ETEEN Copy
Hard ave 1o
f:opy of Image (UnCompressed, Compressed) Sawe Mame
the size Determines whether the image file is compressed. Imaze Calar Color
display) Save GUI (Yes, No) Image size Uncompressed
Determines whether the GUI section is also saved. Sere () =S
Wave Output File (All, 1 to 250) Save Type Wave Image
Image Specifies the number of files to save. Svm @ HDD: ¥
(Print To specify a range, open the [Printer] sheet from the Save Name
Image) System screen and set the printing area to [A-B Wave]. Sove Area Whole Wave
(Memory/Recorder Function only) Outout File 1
Wave Image (1 to 60 div) [Wave Image shot 38div ]
Shot Specifies the data volume per file.
If the number of measurement data is lower than the Save Type Calc Result
number of selected divisions, only the number of . : CF -y
measurement data will be saved. (Memory/Recorder qave ND -
Function only) 22 o
[Fulder to save Mew File ]
Calc Folder to (New File, Existing File)
Result save Determines whether data are saved under a new file

name every time (with automatically incremented
number if the same file name exists), or appended to
the same file.

(For memory function)
When using the memory division function

Select the blocks to be saved
Move the cursor to the [Save Block].

All Blks Blocks with waveforms are all saved.

Start-End All used blocks from the start block are saved.

This completes the data save settings.

When the SAVE key is pressed, the saving operation will use

these settings.

NOTE

viewable with some image viewer applications.

If [Image size] is used when saving a display image file, the image may not be
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| 5.3 Loading Data

Data saved on media or in the internal memory of the instrument can be reloaded.

Data Loading Workflow

Before attempting to load data, make sure that the storage media is inserted and the loading target

is correctly specified.
Only settings and measurement data saved in binary format can be loaded into the instrument.

Waveform Data Settings Data Text Comment

Insert media Insert media On Printer sheet,
set [Text Comment] to [Before
* + Wave] (or [After Wave]).
Select a loading data. Select a loading data. +
(Extension: .MEM, .REC, .XYC, (Extension: .SET)
.IDX, .SEQ) + ‘ Insert media
+ ‘ Select [Load] ‘ +
‘ Select [Load] | Select a loading data.
+ (Extension: .TXT)
+ | Select [Exec] ‘ *
Select [Exec]
‘ | \ 4 ‘ Select [Load] ‘

* | Loading ‘ *

‘ Loading |

‘ Select [Exec] ‘

v

‘ Loading ‘

Procedure

To open the screen: Press the FILE key — File screen

so|l4 Buibeuey » ereq Buipeo/buines g iaideyd

1 (To load a text comment) Up/Low Print 04
Press the SYSTEM key and bring up the [Printer] sheet. Ai-Pne Camment IES:
(Text Conment [Before Wave )
Move the cursor to the [Text Comment], and select [Before Wave] | Frint Lounter Utt

(or [After Wave]).

e 2. Select afile.

. [ruoia P20
2 Select afile. UsBi:¥
. Name Type
Use the CURSOR keys to select the file to load. ey Falder ¢
. .. . - HIDKI8847 Folder €
(The file type is indicated by the extension) NEINAME REC ¢
M auto -MEM 3
) ) RE.;DDNLV SMEM €
Refer to "(Extension)" in the above workflow. :gmgl e
1] e@83auta ; e
3
¢
4

3 Carry out the loading operation. (Geomerr D)
Select [Exec]. The file is loaded.

The name of the loaded file will appear on the screen.

To cancel loading:
Select [Cancel].
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NOTE When loading from a source other than the built-in HDD

———— Insert the storage media before making the media selection.

Other limitations

» Data saved with a Memory HiCorder model other than the 8847 cannot be
loaded into the 8847.

* When loading waveform data, the settings for the instrument are the same set-
tings as when the data is saved. To reset to the instrument settings, carry out
[Clear Wave Data] (= p.314) or start the measurement.

Batch load of waveform data

When the following index files are loaded, waveform data can be loaded as a batch. With the following
settings, index files are created along with waveform files.

Extension | Explanation
Divided files are loaded together.
(To create index files: Use [Division] at the [File Save] sheet of the System screen to set the dividing
IDX size and then save. Note: If [Save type] is not [Wave Binary], index files are not created)
See: "5.2.2 Automatically Saving Waveforms" (= p.69)
"5.2.3 Saving Data Selectively (SAVE Key)" (= p.74)
(When using the memory division function of the memory function)
Waveform data of all blocks is loaded together.
SEQ (To create index files: At the [Memory Div] sheet of the Status Screen, set [Memory Div] to [On].
At the [File Save] sheet of the System Screen, set [Save Type] to [ALL-Wave Bin].)
See: "12.1 Recording Settings" (= p.203)
"5.2.3 Saving Data Selectively (SAVE Key)" (= p.74)
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5.4 Automatically Loading Settings
(Auto Setup Function)

When settings are saved as described below, they can be loaded automatically at power-up.

NOTE The Auto setup function is compatible with CF cards only.
— = |f the STARTUP file is on the HDD, USB memory stick, or RAM (internal mem-
ory), it is not referenced. Always create the STARTUP file on a CF card.

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)
1 Select [Change Media] and specify CF Card. EZF:¥HIDK1884?¥ T
READONLY
. . . ~JHIDKI
2 If a folder named "HIOKI8847" exists in the root directory (top- | [&|nonare
most folder on media), move the cursor to that folder. [t auto
(] READONL Y
If the folder does not exist, go to the root directory. (A folder named "HIOK 18847" NDN’”\MEl
will be created automatically and used as save target.) (L] NONAME
Caommand Save
3 Select [Save] and set the [Save Type] to [Setting]. 3 Save Type
4 Save Name STARTUP
5 Same Name Overwrite

4 Move the cursor to the [Save Name], and enter "STARTUP".
See: "8.1.3 Alphanumeric Input" (= p.121)

5 Move the cursor to the [Same Name] item, and select [Over-
write].

O Select [Exec].

To cancel:
Select [Cancel].
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The next time the instrument is turned on, the settings will be
automatically loaded.
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5.5 Managing Files

Press the FILE key to display the File screen. Data saved to storage media can be managed on the
File screen.
Use the CURSOR keys to select a file from the file list.

NOTE Before performing an operation, insert the storage media (except for the optional
— = hard disk). When no storage media is inserted, "NO FILE" appeatrs in the file list
of the File screen.

List of File Operations

Operation | Function indication Description Reference
key (GUI) page
CH.SET [Media Change Change media. (= p.66)

Save Select channels and save settings data and waveform data as files. (= p.81)
F Sort Sort files on file list in selected order. (= p.85)

Open Folder Open the selected folder. (= p.83)
2 Load Load settings data or waveform data from a file. (= p.77)

Copy Copy a file to a specified folder. If selected item is a folder, move to that (= p.86)

folder.

New Folder Create a new folder. (= p.83)
F Rename Change a file name or folder name. (= p.85)

Delete Delete a file or folder. (= p.84)
4 Format Format selected storage media. (= p.30)
F5 Next Page Switch F key operation indication (GUI).
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| 5.5.1 Saving

You can save settings data or waveform data on storage media. Data will be saved in the folder indi-
cated by the cursor. By using the A/B cursor pair, waveform data can be saved partially.

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)
. . fHiok] Ehie
1 Select storage medlafgr saving. R B
See: "To change the media" (= p.66) Name 2\
_ [H) 698 1NONAME
2 Move the cursor into the folder to save. [11] 688 1NONAME
=) 68a2NONAME
=) 69a3NONAME
3 Set the data to save. 5] 0004NONANE
Select [Save] and then select [Save Type]. [ =] a685HONAME
Setting Settings data
Command Save
Wave Binary Waveform data (Binary) 3 save Type Wave Binary
4 Save Name NONAME
Wave Text Waveform data (Text) 5 Same Name Auto
(Memory/Recorder Function only) 6 Division 0ff Save &
Save Ch
12345678 11121314
/4 Setthe file name. -
Move the cursor to the [Save Name] item.
Enter the save name. + The "Text" option is only for
See: "8.1.3 Alphanumeric Input” (= p.121) loading the data to a PC.

Data saved with this option

. ) . ) ) ) ) cannot be loaded back into

5 Specify the action if a file with the same name exists in the the 8847. To reload the data
target folder. later into the 8847, use the

Move the cursor to the [Same Name] item. “Binary" option.
¢ When [Memory (Int)] is

selected as storage media,
only settings data can be
saved.

Auto When saving with the same file name, a 4-digit number is au-
tomatically added to the beginning of the file name. If the first
character of the file name is a numeral, the added number
will continue sequentially from there.
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Overwrite If a file with the same name exists, it will be overwritten by
the new file.

Error If a file with the same name exists, an error message will be
shown.

6 (When [Wave Binary] is the selected save type)
Select whether to save divided files.
Move the cursor to the [Division] item.

Off Files are not divided when saved. If a file is too large, it can-
not be saved.

16M, 32M Select the size for Divided Save.

See: "About divided saving" (= p.82)
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(When [Text] is the selected save type) Command Save
Set the data thinning number. gzx; ;Z‘;s
Move the cursor to the [Save Thin] item. Sama Hame Autn

(Save Thin OFF
save Ch

12345678 91611121314

oooooO0DOODOODOOOODO

Off Data thinning (sub-sampling) is not carried out.

1/2 to 1/1000 Set the thinning number (out of how many data items to
leave one data item remaining).

7 Select the channels to save.
. When saving settings data, a set-
Move the cursor to the save channel item. g 2 (o 2 e g o

settings can be created as follows:

Analog Logic Waveform Calculation Specify the folder [HIOKI8847] on
Channels Channels (When [Wave Calculation]is [On])  the CF card as save target folder
| I I and use [STARTUP] as [Save
| [ Name.
save Ch save L || Z See: "5.4 Automatically Loading
1/2/3/4/5/6/78 | 11121314 | LLl8 | AL I s e

ooo0oooo00 o ooo oo

tion)" (= p.79)

- Channel will not be saved.
0 Channel will be saved.

Reset Return to previous settings.

8 Execute the save operation.
Select [Exec].

To cancel saving:
Select [Cancel].

NOTE File name

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.

About divided 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: "Batch load of waveform data" (= p.78)

Other limitations
Text format data cannot be loaded into the 8847.
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5.5.2 Checking the Contents of a Folder (Open a
Folder)

See the contents of a selected folder (by opening that folder).

Procedure

To open the screen: Press the FILE key— File screen To change the media: (= p.66)
1 Move the cursor to the folder whose contents you want to see.

2 Select the [Open Folder]. (or press the CURSORD key.)

A list with the folder contents appears.

To return to a higher folder
Press the CURSOR (g key.

| 5.5.3 Creating New Folders

You can create a new folder in the currently displayed folder level.

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)

1 Display a screen with the folder level where you want to create a
new folder.

2 Select

2 Select [New Folder].

Ellsystem_list
3

3 Enter [Folder Name]. [F;TZ;;JNamE | = ]
See: "8.1 Adding Comments" (= p.118)
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4 Select [Exec].

A new folder is created.

To cancel creating:
Select [Cancel].

NOTE Folder name

The maximum number of characters for the [Save Name] string is 127. The
maximum path length including folder name is 255 characters.
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| 5.5.4 Deleting Files & Folders

Delete a file or folder.

Procedure

To open the screen: Press the FILE key — File screen

1 Select the file or folder you want to delete.

2 Select [Delete].

[DeleteOne] is shown as [DeleteTarget].

3 (When multiple files are to be deleted)

Select [Multi Files].
[DeletePlural] is shown as deletion target.

To change the media: (= p.66)

2. Select

Del Folder

\ 4

Command Delete

DeleteTarget

3. Select

Slct/Deslct Select the individual file or folder at the cursor.
If something is currently selected, the selection is cleared.

Slct/Deslct All Select all files or folders. If something is currently selected,
the selection is cleared.

Rev Slct Currently selected files or folders are deselected, and cur-
rently not selected files or folders are selected.

Caommand Delete
DeleteTarget DeletePlural

Selected files or folders are shown in red (see illustration at right).

4 Select [Exec].

The selected files or folders are deleted.

To cancel deleting:
Select [Cancel].

[ NONAME
@autu

(1] READOMLY
1]
m
dlpe63auto

1] Be6Zauto
] e661auto

=

3 MEAS

.
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| 5.5.5 Sorting Files

Sort files in the file list into a specified order.

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)

1 Select [Sort], and select [Type].

Off No sorting.
Name Sorts files by file name characters.
Type Sorts files by type (file format) of data (settings, MEM
waveforms, etc.)
Date Sorts files by time and date of creation.
; - ; Command Sort
Size Sorts files by size. 1 Tope
Folders/files are sorted by specified item. 20rder hscending order

2 Move the cursor to the [Order].

Ascending order A — Z — , Old — New, Small — Large

Descending order Reverse sort order

Folders/files are sorted in specified order.

3 select [OK].

The sort screen closes.

NOTE The order format will be displayed in the file list (with A: Ascending order V:
— —=  Descending order mark) and marked by the GUI.
When there are both files and folders, folders are listed at the top and files at the
bottom.

| 5.5.6 Renaming Files & Folders

Rename a file or folder.

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)
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1 Select the file or folder you want to rename. 2. Select

? Select [Rename].

3 Select [Enter Char], and enter [Save Name]. K — FEy—
See: "8.1 Adding Comments" (= p.118) [Save Name — [NONAMEZ ]_

4 Select [Exec].

The file or folder is renamed.

To cancel renaming:
Select [Cancel].
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| 5.5.7 Copying aFile Into a Specified Folder

You can copy a file into a specified folder.

Procedure

To open the screen: Press the FILE key — File screen

1
2

Move the cursor to the file you want to copy.

Select [Copy].

Move the cursor to the [Copy Place] item.

Select [Edit].

The Browse folders dialog box appears (at bottom right).

Move the cursor to the copy target folder and confirm the setting
with [Confirm].

(When there are multiple copy targets)
Select [Multi Files].

Slct/Deslct Select the individual file or folder at the cursor.
If something is currently selected, the selection is cleared.

Slct/Deslct All Select all files or folders. If something is currently selected,
the selection is cleared.

Rev Slct Currently selected files or folders are deselected, and cur-
rently not selected files or folders are selected.

Selected files or folders are shown in red (see illustration at right).

Select [Select End].

Select [Exec].
The file is copied to the specified target location.

To cancel copying:
Select [Cancel].

To change the media: (= p.66)

[Eupy Place J ]

HDD: ¥

<@ HOD:¥
<@ [F:¥
S ISB1:¥

Select media: CURSORN T

Open next lower
folder level: CURSOR D>

5. Select

TTITR TO0RT

dlpe63auto

1] Be6Zauto
] e661auto
[ZIMERS
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5.5.8 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.
See: "2.4 Loading Recording Paper" (= p.31)

Procedure

To open the screen: Press the FILE key — File screen To change the media: (= p.66)

Press the PRINT key.
The file list is printed.

To cancel printing before it has finished:
Press the STOP key.

The file list will print as shown below.

Print Example

No. File Name Type Date Size Attribute
1 0001AUTO MEM 08-06-16 00:00:00 21kB [ ]
2 0002AUTO MEM 08-06-16 00:01:00 21kB [ ]

File attributes are represented by a single letter corresponding to the following.

For Loading only
Hidden File
System File

Folder

> O w T =X

Archive (Backup)
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Chapter 6

The [Printer] sheet lets you specify the print method and make other printing related settings.

— Opening the [Printer] sheet

(EIZE_Environment_File Save JRNSEINRSRNNN Interiace Init = ) Fush) 16-Nay 15:48:84
Function:
SYSTEM - [Printer] ! MEMORY
Print Speed Mormal Print GUI Yes
Print Density Standard Frint Size MNormal
PRINT ke Auto Print
Select at print No ‘ Auto Print 0ff |
: - [Waveform Printinz]
. . . Grid Standard Up/Low Print 0Ff
Pressing this key repeatedly displays || ¢ nark Ch Ho. 6-Pos Connent 0if
the Varlous Sheets Time value Time Text Comment 0ff ¥
List Off Print Counter 0ff
Gauge 0f+ [EDR
[Environment] 4_ [lnlt] Mag/Comp Same to display
Print Area Whole Wave
[File Save]
[Printer] —p [Interface]
" Sets the function setting. Press the function key to select.
int

@]
>0
Q
e)
—
D
=
(o]
i)
=.
>
=
>
(@]

Selecting the print method Making printer settings

¢ Print Speed (= p.95)

¢ Grid Type (= p.95)

* Channel Marker Type (= p.95)

« Horizontal Axis Display Value (Time Value)
(= p.96)

e List (= p.96)

« Gauge (= p.96)

¢ Printer Density (= p.95)

¢ Horizontal axis (Time axis) Zoom (Mag/Comp)
(= p.96)

¢ Print size (= p.95)

* Upper/Lower Limit Print (= p.97)

e Zero Position Comment Print (= p.97)

¢ Print Counter (= p.97)

See: "6.1 Printing Type and Workflow" (= p.90)

e Auto Print (= p.91)

* Manual Print (= p.93)

See: "6.6.1 Screen Hard Copy" (= p.98)

See: "6.6.2 Report Print (A4 Size Print)" (=
p.98)

See: "6.6.3 List Print" (= p.99)

See: "6.6.4 Text Comment Printing" (= p.99)
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I 6.1 Printing Type and Workflow

There are basically three types of printing operations.

To print data automatically
during measurement

To selectively print data
after measurement

To print data in bulk after
measurement by pressing
the PRINT key

A4

A 4

¥

When the Memory function” is used,
data are acquired for the recording
length and then printed automatically.
When the Recorder function is used,
printing is carried out in real time along
with recording.

When the FFT function is used, data is
printed automatically after FFT analy-
sis is exited.

In both cases, print contents are se-
lected before the measurement.

(default setting)

When the PRINT key is pressed at
the File screen, print contents can
be selected before printing. This is
convenient to print different items
each time.

At the File screen, the file list is print-
ed. At other screens, a list is printed.

Print content when PRINT key is
pressed

At Waveform screen: Waveform

At File screen: File list

At other screen: List

During waveform printing, the range
specified with [Slct Print Area] is
printed.

*. When the Roll Mode function is used, printing can be carried out simultaneously with waveform display.
(However, at time axis range settings higher than 500 ms/div, the print timing will be slower.)

Load recording paper
After installation and connections
are completed, turn power on

Load recording paper
After installation and connections
are completed, turn power on

Load recording paper
After installation and connections
are completed, turn power on

\

Set measurement configuration ‘

[Printer] sheet

[Printer] sheet

[Printer] sheet

‘ Set [Print Select] to [Yes]. |

‘ Set [Print Select] to [No]. |

v

v

Set print target for
[Auto Print]

v

Set the data to save ‘
[ |
The followings can be print-
ed simultaneously.
* Waveform data
*« Numeric value calculation

‘ Start and Stop Measurement |

‘ Set the save area |

v

‘ Press the PRINT key. |

Settings window

‘ Set the data to save |

[ |
Either of the following can

results be printed.
* Whole waveforms
l * A-B waveforms
» Post-/Pre-Trigger waveforms
| Measurement ‘  Lists (Settings List)
v v

| Print ‘

‘ Print |

NOTE

Memory function, Auto Print has priority.

1
During waveform printing,
either of the following can
be printed.
*  Whole waveforms
* A-B waveforms

v

‘ Start and Stop Measurement |

\

‘ Press the PRINT key. |

\

‘ Print |

When both Auto Print and Auto Save are enabled, Auto Save is executed first.
However, when the Roll Mode function (default setting: Auto) is used with the
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I 6.2 Making Auto Print Settings MEM [REC] [FFT]

This applies to the Memory function, Recorder function, and FFT function.

Make these settings before measurement. Check to be sure that recording paper is loaded cor-
rectly. Measurement data is printed automatically when you press the START key to start measure-
ment.

Procedure

To open the screen: Press the SYSTEM key — [Printer] sheet

1 Enable Auto Print. Print GUI Yes
) ] Print Size Mormal
(Memory Function, FFT Function case:) frte Pring
Move the cursor to the [Auto Print] item. [Autu Print 0+ ]
Select [On].

Default setting: Off (Auto Print is not carried out)

(Recorder Function Case:)
Move the cursor to the [Realtime Print] item.
Select [On].

P #1 om0 Dlon b arrc

Auto Print
Fealtime Print

2 Make print settings as required for the printer. (= p.95)

3 (Memory Function c.ase:) . Uo/Low Print T ')
Make print area settings as required. Zero-Pas Comment | OFf D
Move the cursor to the [Print Area] item. Text Comment Off _%

&
S
lime wvalug I'ime )
Whole Print all waveform data in internal memory of instrument. (default List Off g
Wave setting) Gauge ¢t g
. " A Ma o/ e “ame tn Aisr «
A-B Print only A/B cursor defined range of waveform data in internal
Wave memory of instrument. [Pri”t firea Whole Wa\’e]

When using the Recorder function, all waveform data will be
printed, regardless of any print range setting.

4 Check the measurement conditions and start the measure-
ment. (Press the START key.)

Memory Function case:
Data are acquired for the recording length and then printed auto-
matically.

Recorder Function case:
Printing is carried out in real time along with recording.

FFT Function case:
Data is printed automatically after FFT analysis is exited.

To stop printing before it has finished:
Press the STOP key. Measurement also stops.

Printing can be paused and restarted during Real-Time Printing
(Recorder Function) by pressing F key.

Move the cursor to the [Realtime Print] item, and select On or Off.
When printing is carried out again after stopping, the range selec-
tion will be used.
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NOTE « When both Auto Print and Auto Save are enabled, Auto Save is executed first.
.+ However, when the Roll Mode function (default setting: Auto) is used with the
Memory function, Auto Print has priority.

* If A/B cursor is On during manual printing after acquiring waveform data, the
range will be printed.

Timebase (Time/div) |Measurement conditions Printing

Up to 200 ms/div Memory Function or Recorder Data are acquired for
Function the recording length
Recording length: Other than Con-|and then printed auto-
tinuous (Cont.) matically
Recorder Function Printing disabled
Recording length: Continuous
(Cont.)

More than 500 ms/|Memory Function Printing is carried out

div Roll Mode: On in real time along with
Recorder Function recording.

Simultaneous printing of numerical calculation results

From the Status screen, select the [Num Calc] sheet and set the [Print Calc
Result] item to [On].

See: "10.5 Printing Numerical Calculation Results" (= p.184)
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6.3 Manual Printing With PRINT key (Selective
Printing)

Using the PRINT key from the Waveform screen, you can specify a range and data type for printing.
This is also useful to prevent inadvertent printing due to operation errors.

Procedure

To open the screen: Press the SYSTEM key — [Printer] sheet

1 Enable data selection at time of printing

[Printer]
Move the cursor to the [Select at print] item. St Soend Norma]
Select [Yes]. rint Speed orma
Print Density Standard
PETHT L-aw
. . . . [ Select at print Ho ]
2 Make print settings as required for the printer. (= p.95)

Procedure

To open the screen: Press the DISP key — File screen

3 Start and stop the measurement.

Press the START key to start the measurement.
Press the STOP key to finish the measurement.

During measurement, printing is not possible. Measurement must be stopped be-
fore starting to print.

Bunuud 9 Jaideyd

4 Select print contents and execute printing

hole Wae

When you press the PRINT key, the "PrintSelect" GUI appears 1 -

on the right side of the screen. N3

- A=B Wave
Whole Print all waveform data in internal memory of instrument. (default i NEE
Wave setting) _
A-B Wave Print only A/B cursor defined range of waveform data in internal List

memory of instrument. (Memory Function and Recorder Function
only)

About Trig Print waveform data for 10 divisions before and after trigger posi-
tion. (Memory Function only)

Repn rt

List Print main settings.

Report Print the report.
See: "6.6.2 Report Print (A4 Size Print)" (= p.98)

When the selection (except for [Cancel]) has been made, printing starts.

To stop printing before it has finished:
Press the STOP key.
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6.4 Setting the Print Concentration of the Wave-

form

The printing concentration of the waveform can be set for each channel.

Procedure

To open the screen: Press the CHAN key — [Unit List] sheet, or [Each Ch] sheet

HIGH RES 1_§ Maltage  Gmy

2 | |'altaze S
3 |'| Freg 1Hz
FREL] 4 Bl Freq 1Hz
5 B|l|oltaze Sy’
ANALOG 6 | |'oltase S
areary 20ue

[Unit List] sheet

Move the cursor to the [Wave], or [Wave_Disp].

Coupling OC
LPF Off
[Displ

Variable 0ff
Rangel/div) 268my
fero pos % LA

o

Fr

Gr
o
Up
Lo

[Each Ch] sheet

Light, Midlight Standard (default setting), Middark,
Dark

NOTE When the waveform print concentration is Light, a temporary drop in power volt-
— = gge (for example, a momentary power failure) during printing may cause the

print to jump.
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I 6.5 Making Printer Settings

Make settings on the [Printer] sheet of the System screen.

Printer settings

To open the screen: Press the SYSTEM key — [Printer] sheet

1 Print Speed Normal Print GUI Yes (: P-98)
2 Print Density Standard 3 Print Size Hormal

PRINT key Auto Print

Select at print No Auto Print 0ff

[Waveform Printing]

4 Grid Standard Up/Law Print 0
5 Ch Mark Ch Na. 9-Pos Comment 0+
Time value Time Text Comment 0ff (2 P-99)
List Off Print Counter 0ff
Gause 0+f
Maz/Camp Same to display
Print Area Whole Wave

1 Select the print quality.
Move the cursor to the [Print Speed] item.

Fast/Coarse (default setting), Normal , Slow/Fine

2 Select the printer density.

Move the cursor to the [Printer Density] item. _ — _ _ )
Light, Midlight Standard (default setting), Middark, o

Dark %

5]

-

3 Select the print size. [ Select > o
Move the cursor to the [Print Size] item. , , v
Small Print on lower half of recording paper. 5

=

Normal (default setting) a

4 Select the grid type.
Move the cursor to the [Grid] item.

Off, Standard (default setting), Fine, Std Dark,
Fine Dark

5 Select the channel marker type.
Move the cursor to the [Ch Mark] item.

Off Do not print the channel number or com-

ments on the recording paper.

<Print Example>
Ch No. Print the channel number on the recording

paper. (default setting)

/QA/\/\/ \N\/ Comment Print the comments entered in the Channel
v Settings screen over the waveform on the
recording paper.

Channel number. Comment A comment setting must have been made.
See: "8.1 Adding Comments" (= p.118)

NOTE Grid Type

Grids displayed on the screen are not reflected in the printout.

Print Quality
While [USB Set] is set to [Mass Storage], printing speed is always Slow/Fine.
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Printer settings

To open the screen: Press the SYSTEM key — [Printer] sheet

Print Speed Normal Print GUI Yes (: P-98)
Print Density Standard Print Size Naormal

PEINT key. Auto Print

Select at print s} Auto Print 0+f

[Waveform Printing]

Grid Standard 10 Up/Low Print 0f4
Ch Mark Ch Ho. 11 a-Pos Comment 0t
6 Time value Time Text Comment 0+t (: p,99)
7 List Off 12 print Counter Off
8 Gauge 0f+
Q Mag/Comp Same to display
Print Area Whole Wave

6 Select the horizontal axis (time axis) display

value.

Move the cursor to the [Time Value] item. Time* Er|nt the time from.trlgger event (unit is
fixed). (default setting)

<Print Example> ] ) : i .
Time (60)*  Print the time from trigger event (unit is

modulo 60).
-2.000000 s 5 500 ) ) o )
div Print the number of divisions from trigger
event.
Time div Sample Num Date* Print the date and time when waveform
was acquired.
1m40s '04-10-30 10:20:30
Sample Print the number of samples from trigger
Num event.
Time (60) Date * Printing for external sampling is done according to the

[Sample] setting.

7 Printalist of settings

Move the cursor to the [List] item.

Off Do not print a list. (default setting)

On Print list after waveform.

8 Select the type of gauge.

Move the cursor to the [Gauge] item.

Off Do not print a gauge. (default setting)
<Print Example> i ]
p Gauge Il_lst \I?vefore Print gauge before waveform.
ave

After Wave Print gauge after waveform.

Before&Aft Print gauge before and after waveform.
Wave

9 Set the horizontal axis (time axis) magnification and compression.
Move the cursor to the [Mag/Comp] item.

x10 to x1/10000 (Memory Function case) Print using the magnification or compression ratio set here.
x1 to x1/20000 (Recorder Function case)

Same to display Print using the magnification or compression ratio set for the waveform
screen. (default setting)

NOTE Horizontal axis (Time axis) zoom

When time axis zoom has been set, printing will be carried out using this zoom
setting, regardless of the zoom setting on the Waveform screen.
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1(Q Setthe upper and lower limit value

Move the cursor to the [Up/Low Print] item.

Off Do not print upper and lower limits. (default
<Print Example> setting)
On Print upper and lower limits.

Upper and

Lower Limit /\/\/\/\/

11 Set the zero-position comment

Move the cursor to the [Zero-Pos Comment] item.

Off Print the channel number. (default setting)
<Print Example>

On Print zero position comment.

Comment _-@/\/\/\/\/ The zero position comment is not printed in the following
case:

* When the waveform screen format has been set to X-Y,
or FFT display

« When no comment has been set for a channel

See: "8.1 Adding Comments" (= p.118)

12 Select the counter print.

Move the cursor to the [Print Counter] item.

Off Do not print a counter. (default setting)

Date Print the date of printing and a waveform ac-
quisition count. (Example: 04-8-1-0001)

Name Print a counter name and a waveform acqui-
sition count. (Example: DeviceA-0001)

(When [Date] or [Name] is selected)

If you want to begin from an arbitrary count

Move the cursor to the [Counter Num], and set an arbitrary count.
See: "8.1.3 Alphanumeric Input" (= p.121)

Bunuud 9 Jaideyd

The count is automatically cleared to zero when the instrument is powered on.
The count is increased by 1 each time a waveform is acquired. (Maximum count 9999)

(When [Name] is selected)

Enter a counter name.

Move the cursor to the [Counter Name], and enter a counter name (up to 10 characters).
See: "8.1.3 Alphanumeric Input" (= p.121)

<Print Example of Data and Counter> <Print Example of Counter name and Counter>
Date Counter Counter name  Counter
I\ |
—— — =

08-5-1-0001 DeviceA-0001
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I 6.6 Miscellaneous Printing Functions

You can produce a hard copy of the screen display, perform report printing or list printing.

| 6.6.1 Screen Hard Copy

Press COPY key while the screen to print is displayed. The printer will produce a hard copy of the
screen contents. The GUI section can also be printed.

GUI print setting

To open the screen: Press the SYSTEM key — [Printer] sheet

(Print GUI Yes )
Print Size Normal
Auto Print

Auto Print 0+

Set the [Print GUI] item to [Yes].

To stop printing before it has finished:
Press the STOP key.

<Print Example>

o

' GUI section

6.6.2 Report Print (A4 Size Print)

The waveform range as displayed on the Waveform screen, upper and lower limit values, and chan-
nel settings are printed in A4 size. When zoom display is enabled, two zoom display screens are

printed.

The A/B cursor pair shown on the Waveform screen is also printed.
If the comment type is set to [Comment] or [Set&Com] on the Comment sheet of the Channel

screen, the title comment can also be printed. ( See: "8.1.1 Adding a Title Comment” (= p.118))

Procedure

To open the screen: Press the DISP key — File screen, Press the DISP key — Select the [WAVE WIDTH] menu

<Print Example>

Hold down the FEED key and press the
COPY key.

To stop printing before it has finished:

Press the STOP key.

Upper and Lower
Limit Value

Channel

— Settings _

¢ U CursorA/B J
\ Value

A/B Cursor

B
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6.6.3 List Print

This function prints out function status information and channel setting information in list format. The
list settings are the same as for the List function. ( See: "Print a list of settings” (= p.96))

Press the PRINT key at a screen other than the Waveform screen.

To stop printing before it has finished:
Press the STOP key.

NOTE The printed list contains the setting parameters for the acquired waveform data.
—  —=  The list content will not change even if the settings were changed after the wave-
form data were acquired.

| 6.6.4 Text Comment Printing

A text document edited on a PC can be printed together with a waveform.

1 . Create a text file using [Notepad] or another suitable application on the PC.

The maximum size of the text comment that can be imported to the 8847 is 104 x 200.
Print width will be adjusted to the widest line.

2 . Pressthe SYSTEM key and set [Text Comment] on the [Printer] sheet. %
8
@
Off Text comment is not printed. (default setting) o))
Before Text comment is printed before waveform. ;U
Wave g
After Text comment is printed after waveform. 8
Wave

3 . Press the FILE key and use the File screen to import the text file created on the
PC into the 8847.
See: "5.3 Loading Data" (= p.77)

The text file content will be printed along with the waveform when printing.

Print Example _ Positioning with regard to other print items
<Printing before waveform selected> <Printing after waveform selected>

Upper and Lower limit value
PP Gauge Text comment

Gauge—

Text comment—

/ . . . ! L)
Zero position comment Numerical calculation results List
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Analytical operations such as display magnification, compression, and search are available on the

Waveform screen.

— Opening the Waveform screen

101

Chapter 7

Press this key.

Level Monitor
(= p.113)

Lower Limit Value

ra

A cursor B cursor Scroll bar
(= p-102) (= p.102) (= p.106)
Lok | LES I 154 16 33
[ e b Logic- | L PEMIRY
. . S T B EreT—Y T, ITr i B
Upper Limit Value ) ) SEER mg.sl?ng Egzﬁg%ﬂs Mgggzm
(= p.114) EXECETS o
Timebase:
EEEE 16ms/divi
E’ EEE| ( 180us/5)
\ LT %]

{ 10.60ms)

H%NE Shot
166d |

{1.008 s}

(= p.114) {@zs I

|
186ms 1368ms 208ms 250ms

Time Value (= p.256)

A/B Cursor

* Read measurement value (= p.102)
« Specifying a Waveform Range (= p.105)

Moving the Waveform Display Position

¢ Using the Jog & Shuttle knobs (= p.106)
¢ Moving the position (= p.107)

Performing X-Y Synthesis (= p.108)

Magnifying and Compressing Waveforms

« Magnifying and Compressing Horizontal Axis
(Time Axis) (= p.110)

e Zoom Function (Magnifying a Section of the
Horizontal Axis (Time Axis) )(= p.111)

* Magnifying and Compressing Vertical Axis
(Voltage Axis) (= p.112)

Monitoring Input Levels (= p.113)

Switching the Waveform Screen (= p.114)

« Displaying upper and lower limit values
« Displaying comments
« Switching the waveform display width

~
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7.1 Reading Measurement Values (Using the A/B Cursors)

7.1 Reading Measurement Values (Using the A/
B Cursors)

» 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. The cursors also
allow specifying the calculation and print X-Y synthesis range.

» When displaying the X-Y waveform, the A/B cursors can be used to read the measurement val-
ues. Also with a split screen, A/B cursors can be used separately in the graphs to read the poten-
tial difference between the A and B points.

A/B Cursor Settings

To open the screen: Press the DISP key — Waveform screen — Press the AB CSR key — A/B cursors settings

window
1 Select the Cursor Type.
. Off A/B cursors are not used.
Move the cursor to the [A/B Cursors] item. _ _ _ o .
div Move in horizontal axis (time axis) direction (X

axis for X-Y synthesis)

Range Move in vertical axis (voltage axis) direction (Y
axis for X-Y synthesis)

Trace Trace waveform data.

? Select the movement target for the A/B

cursors A Use only cursor A.

Move the cursor to the [Kind] item. A-b Use A/B cursors but move only cursor A.
a-B Use A/B cursors but move only cursor B.
A&B Move both cursor A and cursor B together.

3 Select the measurement target channel

([Subject CH]) for A and B ALL Shows measurement values for all channels.

Move the cursor to the [A] and [B] items. (When cursor type is [Trace] or [Range])
Chl to Show measurement values in selected channels
Ch16 out of Chl - Ch16 (for 1, 2, 4, 8 screens).
Grl to Specify X-Y synthesis for Grl to Gr8 (for X-Y
Gr8 screen)

Analog When there is data on which waveform calculation
CheCale  has been performed, the cursor target is switched
Ch by analog channel and waveform calculation data.

4 Move the A/B cursors with the Jog & Shuttle knobs

(While the AB CSR key is lit, the cursors can be moved with the Jog & Shuttle knobs. Pressing a key
other than the AB CSR key closes the setup screen.)

If numerical values are hard to read
@ Press the DISP key to display the waveform and measurement values separately. 3-fer 0:54

See:"7.7.3 Switching the Waveform Display Width" (= p.114)
If A/B cursors are activated but do not show up on screen ‘

The position of the A/B cursors can be checked on the scroll bar.(= p.106) 1 div
Turning the Jog & Shuttle knobs will show the respective cursor on the screen. K ind:

If the cursor type is [div] or [Trace] cursors, cursor measurements can be made even | 2 —— a-B

if the A or B cursor is off-screen. Subject CH:

To view the waveform before or after the A/B cursors when these are off the

3qgh AL
screen <l
When using the A/B cursors, the waveform at an off-screen cursor location can be dis- ALL

played using the Jump function.
See:"7.3.3 Moving the Position (Jump Function)" (= p.107)
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Reading Measurement Values on Waveform Screen (for 1, 2, 4, 8 screens)

To open the screen: Press the DISP key — Waveform screen

<Screen display (time axis cursor)>

A Cursor B Cursor Cursor A Cursor B Values Between
| - Time Values  Values Values A/B cursors
Lriok: — HES
YR /| e e —l—} ,
- | = A E —- — B8 —
\ —t  GA.PEms 180, Bfns 50, BBms
| / 174 208 Hz 1.8 Hz 208 Hz
\\\ //
NE
How cursor values are
Vo Frequencies displayed depends on
Ao/ the selected cursor type.
\ / i
150ms 200ms. zs&m;\_ T|me Value
VR - - B To change the display type:
Waveform values _at the intersection with "Time Value" (= p.256)
each cursor are displayed.
<Cursor Value>
Cursor Value Display Example
Cursor Type Cursor Value .
yp (with two cursors)
t: A, B each cursor value: Time from trigger point or recording | See "Screen display" above
start
div B-A value: Time difference between A/B cursors
(Time Value and AB_AB 7
Frequency)
N /N
\VARV/ o
1/t: Frequency for which tis 1 cycle gj_)
A, B each cursor value: Measured value of channel °
Range B-A value: Difference between measured values at A/B cursors | 1: -4 dany -394, Gdny 9, 28EmY @
20 -4l damy 30, GEmY 9, 3A8mY ~
(Measurement A
B <
o
Time Values Time Val %
A, B each cursor value: Time from trigger point or recording Ime values 0
start Q
B-A value: Time difference between A/B cursors N P — F— oy —— 8
- BA.BAms  18A. B0 5, Bims S
Measurement Values o 2.aE -11.35Y 13.BaY
. . | i -14. 18y 22,25y <
Trace A, B each cursor value: (Memory function) measurement value g
(Time and Mea- (Recorder function) maximum, mini- \ g
surement Values) mum values =
B-A value: Difference between measured values at A/B cursors | Measurement Values Q
©
>
A B o
A /7 vl B-A (Difference between measured values) )3>
@
<> _ <
B-A (Time difference) %)
7]

You can press the DISP key to display the waveform and cursor values separately.
See: "7.7.3 Switching the Waveform Display Width" (= p.114)

NOTE « When Using External Sampling: Value t is the number of samples.
T« When the voltage range is changed during measurement by the recorder func-
tion or X-Y recorder function: Trace measurement values are acquired at the
range settings when measurement was stopped.
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Reading Measurement Values on Waveform Screen (for X-Y1, 4 screens)

To open the screen: Press the DISP key — Waveform screen

<Screen display (X axis measurement value)>

X-Y synthesis of channel 1 and channel 2 waveform Cursor A Value
ErTa LES |
s TR — I S channel
A Cursor B Cursor T (| — {CH 13y —————5— ~hanne
33 2Hmy —7__ Measure-
) ment Value
G Difference between
measured values at
A/B cursors
— B
83.48m
Eﬁ[l? - Cursor B
Value
116, BmY
- E_l-j' -
é a3. 48m'
<Cursor Value>
Cursor Type Cursor Value Cursor Value Display Example (with two cursors)
A B See "Screen display" above
X
(X axis measure-
ment value) P
B-A
A Juls (Y axis channels)
Z ’/—i B-A 5 Cursor A
B W — measurement
< bvim:
value
bl
Y . Cursor B
(Y axis measure- 8 sy | ——— measurement
ment value) value
B8 — Difference
sy | between mea-
sured values at
g A/B cursors
A B (X axis and Y axis channels)
7§ BA g Cursor A time and
. 4 58, Bdns
(Y axis) [ measurement value
< Yo CHZ
3.952¢
Trace B-A c B i q
. . ; ursor B time an
(Time and X axis, (X axis) X o measurement value
Y axis measure- o e
ment value) = e .
Time and measure-
B .
§ e ment value differen-
fg:g tial between cursor
T AandB
|
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I 7.2 Specifying a Waveform Range (A/B Cursor)

When the waveform is shown as a time display, the range can be specified with the div cursor or
Trace cursor.

The specified range will be used for file saving, printing, X-Y synthesis, and numerical calculation.
The range selection will be retained also when the waveform display format is changed.

A Cursor B Cursor

= | | LFEs 3-hr 954

—— f—— B — — B —
5000 10000 50.0ine Kind:
L/t 20.8 Hz 10.9 Hz 8.9 Hz

[Subject CH:
A AL

B AL

2: SS
Cursor position can be /
verified.

ons Bms. 00ms. 156ms. 200ms 250ms
1o 2 B

The general procedure is as follows.

1 . Set A/B cursors
See: "A/B Cursor Settings" (= p.102)

2 . Specify a range
* For file saving:
System screen - [File Save] sheet - [Save Area] item: Select [A-B Wave].
See:"5.2.2 Automatically Saving Waveforms" (= p.69)
"5.2.3 Saving Data Selectively (SAVE Key)" (= p.74)

* For printing:
System screen - [Printer] sheet - [Slct Print Area] item: Select [A-B Wave].

See:"6.2 Making Auto Print Settings” (= p.91)
"6.3 Manual Printing With PRINT key (Selective Printing)" (= p.93)

e For X-Y synthesis:
Status screen - [Status] sheet - [Combo Area] item: Select [A-B Wave].
See:"7.4 Performing Waveform X-Y Synthesis" (= p.108)

e For numerical calculation:
Status screen - [Num Calc] sheet - [Calc Area] item: Select [A-B Wave].
See:"6.2 Making Auto Print Settings” (= p.91)

NOTE About reading measurement values and cursor types:
————  See: "7.1 Reading Measurement Values (Using the A/B Cursors)" (= p.102)

Available range for A/B cursor

The available range depends on the function.

* Memory function: Recorded measurement data for one measurement

* Recorder function: Recorded measurement data for one measurement, or max. 20,000
internally stored divisions before measurement end point

~
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7.3 Moving the Waveform Display Position

7.3 Moving the Waveform Display MEM [REC]
Position

This applies to the Memory function and Recorder function.

7.3.1 About Display Position

From the scroll bar you can verify the relative position and size of the displayed portion of a wave-
form within the overall recorded waveform.

Trigger time, trigger position and A/B cursor positions (when using voltage axis cursor or trace cur-
sors) are also displayed.

~ Verifying the Display Range on the Scroll Bar
Trigger Point A Cursor B Cursor

| Red bar: R ded f
Blue frame: Screen display range (25 div) ed bar (éf;); bear \i?/?\)/aev(e)fr(r;m

With zoomed display I hﬂﬁ“ﬂ“ is within recording

(= p.111) ’”M_' I qu length)

AT
l MAVARVARY

\/

Pink frame: Display range (upper waveform)
Blue frame: Zoomed display range (lower waveform)

| 7.3.2 Scrolling With Jog and Shuttle Knobs (Scroll)

When measuring or displaying an existing waveform, use the Jog and Shuttle knobs to scroll.
The scrolling speed is controlled by the rotation angle of the Shuttle knob.
Press the WAVE key to assign the Jog & Shuttle knobs to waveform scrolling.
Jog (While the WAVE key is lit, the Jog & Shuttle knobs can be used for scrolling.)

~ Scroll Direction

Q/ | Screen Display
/\/\/\'\/\/\/\/vv
N

Earlier Later
Shuttlé f X
Turn CCW Turn CW
Scrolls earlier on the waveform Scrolls later on the waveform
from the current point. from the current point.

To see past waveforms in Roll Mode
@ The Jog & Shuttle knobs can be used to view past waveforms during measurement.
To redisplay a waveform, select [Scroll].
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7.3.3 Moving the Position (Jump Function)

You can specify the portion to be displayed immediately.

Display location can be specified as follows:

« Trigger point

» A/B cursor location

» Specified location (from the beginning [0%] to the end [100%] of the wave-
form)

0% 25% 50% 75% 100%

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the WAVE key — WAVE settings GUI
is shown

1 Use the F keys [«], [—] to specify the position.
The yellow frame on the scroll bar indicates the moving position.

2 Select [Move].

The selected display position appears on the screen.

masve

5/

[ Ma.1

~

Moving position

Moving the position when [Memory Div: On] with the Memory function:

Press the F1 key [pos«block]. With no block displayed in the upper part of
the screen, move the position.

(When a block is displayed in the upper part of the screen, the desired block
can be selected and the recorded waveform can be displayed. (= p.115)
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7.4 Performing Waveform X-Y Synthesis

I 7.4 Performing Waveform X-Y Synthesis mewm] X=Y]

This applies to the Memory function and X-Y recorder function.
» To perform waveform X-Y synthesis, go to the Status screen, select the [Status] sheet, and set
[Format] to X-Y1 screen or X-Y4 screen. By assigning any analog channel to the X axis and Y

axis, up to 8 X-Y combo displays can be generated.

« Vertical axis (voltage axis) zoom also applies to X-Y synthesis.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

DT St Hun Calc.
+ [Storagze setl
Timebase 10ms/div
Sampling { 188us/5)
Shot 25div
Rec Time { 1.088 =)
Disp set
1 Format K=Y Single
?| Dots-Line Line
B Combo Area Whole Wave

1 Move the cursor to the [Format] item.

2 Move the cursor to the [Dots-Line] item.

3 Move the cursor to the [Combo Area] item.

See: "7.2 Specifying a Waveform Range (A/B Cursor)"

(= p.105)

Line

Dot

X-Y Single The waveforms of graphs 1 - 8 are shown and

X-Y Quad

recorded on a single screen.

The waveforms of graphs 1 - 8 are shown and
recorded on a quadruplet screens.

Dots

Line

Measurement data only are shown as dots.
Order stored in memory will no longer be
known.

Measurement data are linked by a line in the
order stored in memory and shown as a wave-
form. (default setting)

Whole
Wave

A-B Wave

All data are used for X-Y synthesis.

Only data range marked by A/B cursors is used
for X-Y synthesis.

©»

To speed up the time between mea-
surement and waveform display

¢ When [Dots] is selected for the Dot-Line inter-
polation setting, the waveform will be displayed

faster.

« Specify a range using the A/B cursors. (Memory
Function only)
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Procedure

To open the screen: Press the DISP key — Waveform screen — Press the CH.SET key — X-Y settings window

4 Set the waveform color in the graph display.

Off Waveform display is off. When a save channel
Move the cursor to the for which you want to set the is specified as display channel, Auto Save will
color, and make the selection. not be carried out.

"Select the channel to save." (= p.71)

You can also select the same color as for another channel. on Waveform is displayed. Select the display color

with the F keys [T], [{].

5 Select the channels for X-Y synthesis. m

Move the cursor to the items for the X (time axis) and Y E'ul x/\y
(voltage axis) and assign a channel. Gri[E]Chi Ch2

Gr? B Chl Ch3
The same channel can also be assigned multiple times. Gr3 Chl Chd

Grd - Chl Ch3
LrS - Chl Ché
Gré Chl Ch7
Gr? Chl Che
Gré - Chl Ch

@ Synthesis for A/B section of a waveform

~

Perform the following steps.

1. Press the STATUS key to bring up the Status screen, and select the [Sta-
tus] sheet.

2. Select 1, 2, 4, or 8 screens as [Format].

3. Press the DISP key to display the waveform.

4. Use the A/B cursors to specify the range for synthesis. See the following
pages. (= p.102), (= p.105)

5. Press the STATUS key to bring up the Status screen, and select the [Sta-
tus] sheet.

6. Select [X-Y Single] or [X-Y Quad] for [Format].

@ To move pen on synthesized waveform
Press the WAVE key so that the key is lit. The pen can now be moved over the
entire waveform with the Jog & Shuttle knobs. The time at the pen position is
shown at the top right of the screen.
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7.5 Magnifying and Compressing Waveforms

I 7.5 Magnifying and Compressing Waveforms

7.5.1 Magnifying and Compressing MEM] [REC]
Horizontal Axis (Time AXis)

This applies to the Memory function and Recorder function. (However, with the Recorder
function, waveform magnification is not available.)

Data details can be observed by magnifying the waveform along the horizontal axis (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. However, when
A/B cursor appears on the screen, use the cursor as the standard to expand or compress.

The amount of magnification/compression can be changed after measurement.

Normal Display Magnified Display (x2)

A .

—
=

Procedure

To open the screen: Press the DISP key — Waveform screen

1 Move the cursor to the Magnification. Tt 1520 -ty 163200
VEMRY RECORDER
Trizzer: Trizger:
?  Select display magnification. fue ||y Sinele
Timebase: 18ms #d i v]
Memory Function | Amerdiv parolins:
Lt | frime v
%2 { 18.00ms)
x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, Shot : — —
x1/200, 1/500, x1/1000, x1/2000, x1/5000, x1/10000, o o
x1/20000, 1/50000, x1/100000 Print
When [Zoom On] is selected, a section of the time axis will be mag- ﬁ
nified.
See:"7.5.2 Zoom Function (Magnifying a Section of the Horizontal Axis
(Time Axis)" (= p.111) .ﬂ.+ -ﬁ%
When [All Wave] is selected, the entire recording length waveform H
will be displayed. = =
Recorder Function b |

x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, x1/200, x1/500, x1/1000,
x1/2000, x1/5000, x1/10000, x1/20000

To print at a different zoom ratio from the display
@ Specify the ratio on the [Printer] sheet.
See: "Set the horizontal axis (time axis) magnification and compression." (= p.96)

When a waveform loaded from media is displayed at a high compression
ratio, the display may be slow to update.
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7.5 Magnifying and Compressing Waveforms

7.5.2 Zoom Function (Magnifying a Section [MEwM]
of the Horizontal Axis (Time AXIs)

This applies to the Memory function only.

A magnified section of a waveform can be displayed together with the unmagnified view by splitting
the screen horizontally.

With the waveform displayed normally on the upper half of the screen, a section magnified along the
time axis can be displayed on the lower half.

Normal Display Zoomed Display

IARAAANAR

W W W Normal Display
- N
VARY

NOTE When you press the PRINT key while using the Zoom function, the waveform
— —=  displayed on the lower half of the screen is printed. (The print format will be as
for a single screen waveform. If the A/B cursors are used, the selected section

will be printed.)

Procedure

To open the screen: Press the DISP key — Waveform screen

Zoom

~

1 Move the cursor to the magnification.

? Select[Zoom On].

=
5
The Zoom function is enabled and the screen is split into upper and lower ﬁ

See: "7.3.2 Scrolling With Jog and Shuttle Knobs (Scroll)" (=
p.106)

To cancel Zoom:

Move the cursor to the magnification, and select [Zoom Off].

(The condition is canceled while keeping the inherited zoom

ratio.)

Example: When the zoom ratio was set to x5 and zoom is
canceled, the ratio setting will be [x5].

0O
>
QD
=t
halves. @
(Upper: waveform to be magnified, Lower: magnified (zoomed) section of ~
waveform) 26-Mar 15 24 E
. MEMOR'Y )
. . . meiE Trigzer: <
3 Select display magnification for the zoomed waveform sec- o futo - o
- . 3
tion. Timebase: g
g Ims/di

Move the cursor to the [Zoom Mag], and set the magnifica- pmagnifying { 18us/3) %
tion. and Com- Zuﬁ Magr o
pressing ra- % g

. EEER——
The zoomed waveform section at the lower half of the screen is magnified. tio wavefor \/ EEEE 1p6d | =z
When the same value or a smaller value than the magnification/compression :::: { 1.806 =) S
ratio is specified, the ratio is automatically set to a setting one step higher  Zams =
than the [Zoom Mag] setting. EEEE ﬁ e
EEEE 5
EEEE «Q
) EEEE ®
4  Scrolls the zoomed section of the waveform. Zoom ratio a2

waveform

>
>
Q
S
o
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7.5 Magnifying and Compressing Waveforms

To view the entire waveform (Memory function only)

Move the cursor to the ratio item in the settings window and select [All Wave].
The waveform information for the entire recording length is displayed.

Description About logic waveform display
When the Zoom function is enabled, and the logic waveform display position is at
less than [50pos], the logic waveform will not be displayed.

Example: Display position [30pos]
Normal Display Zoomed Display

| Hioki A i | Hioki oyl <] |
[ fooit

Sms. 168ms 158ms 200ms. 256ms. éns 25ms 50ms. 75ms. 180ms 125ms

7.5.3 Magnifying and Compressing MEM] [REC)
Vertical Axis (Voltage Axis)

This applies to the Memory function and Recorder function.
Waveforms on each channel can be magnified or compressed along the vertical axis (voltage axis)
for display or printing.
Magpnification and compression based on zero position.
Normal Display Magnified Display

I

A s UL

ULVLVLY

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the CH.SET key — Channel settings
window ([Analog] sheet)

: : _ABEREIGER, Yariable ogic
Move the cursor to the [Mag] item of the channel to adjust.
Dol Range  Mag ®Positionl.P.F.
18 Smy w1 50% -
x1/10, x1/5, x1/2, x1, x2, x5, x10, x20, x50, x100 2B s (1 . o _
3 Smi w1 . Sg% -
4 - Emy w1 - 50% -

Selecting [Invert] will invert plus and minus in the waveform.
See: "8.8 Inverting the Waveform (Invert Function)" (= p.138)

@ To display at an arbitrary ratio
See: "8.6 Variable Function (Setting the Waveform Display Freely)" (= p.134)
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7.6 Monitoring Input Levels (Level Monitor)

I 7.6 Monitoring Input Levels (Level Monitor)

All input waveform levels can be monitored in real time.
Analog channels and logic channels can be displayed at the same time.

Procedure

To open the Menu: Press the DISP key — Display Menu

Analog channel Monitor values of analog and logic channels
level display

Selecting [Monitor] brings up the analog chan-
nel level display in the left part of the Waveform T
screen, and the logic channel level display in the
right part of the Waveform screen.

| e
@ To hide the level monitor: | 8 / \
! \ /

Select [Monitor] again. \

/ : RECORDER
\ r ‘ G

g =) Sty 14:20:05
VEMORY
o -Losio— [T 1882
%

Auto
0%

imebase:

mEEE | 10ns/div

Y RECORDER)

66ms. 156ms. 00ms

Display format 2 - 8 screens (= p.48)
Level monitors are displayed for each graph.

Upper and lower limit indication is combined with : -
level monitor. : °

See: "7.7.1 Showing Upper/Lower Limit On Waveform \/

Screen” (= p.114)

~

\—/// . 2
@ Logic channel
B 00ms 150ms level dlsplay
~ How to View a Level Monitor
Level display of an analog channel Level display of logic channels
I:' —_ High When the display setting is On,

—_ . the part indicated in white takes
Input Waveform Display E — High& Low the color specified for the wave-
Level Range Full Span form display. When the setting is

—_ . — Low Off, the part becomes gray. The

part indicated in black takes the
background color.

sIsAfeuy pue BulIO)IUON US3I0S WIoARA / Jaideyd

NOTE « Input levels are not displayed for channels having no corresponding input mod-
T — ule installed.
« Channels higher than the number specified for [Used Ch] do not display the
analog input level.
(Example: When [Used Ch] is set to [Ch1-4], the level for channel 5 and
higher numbers is not displayed.)
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7.7 Switching the Waveform Screen Display (Display Menu)

7.7 Switching the Waveform Screen Display
(Display Menu)
The display menu allows you to bring up additional information such as upper/lower limit value indi-

cation and comment display. It also allows you to set the waveform display width.
See: About level monitor (= p.113)

Procedure

To open the menu Press the DISP key — Waveform screen Press the DISP key — Display Menu

[I:]EEI TITLE L EES 3her 1117

1, SinY
f&ll\ Siny

Upper and Lower
Limit Value

i

\A”a'”gl Comment
Analog?
E —Display Menu

" B

100
Limit Yalue

"
Comrien t

" EE
Wave Width

Jms 268ms 36806ms
l 1ot 2 b

@ To hide the menu:

Select the same menu again.

| 7.7.1 Showing Upper/Lower Limit On Waveform Screen

Select [Limit Value] to show the upper/lower limit value indication on the Waveform screen.

| 7.7.2 Showing Comments On Waveform Screen

Select [Comment] to show the comment indication on the Waveform screen.

e Comment information must have been entered via the [Comment] sheet on
the Channel screen.

See:"8.1 Adding Comments" (= p.118)

» When overlapped with other displayed elements, the comments may not dis-
play properly. Hide the Channel Settings Window, Trigger Settings Window,
Level Monitor, etc., or decrease the [Wave Width].

7.7.3 Switching the Waveform Display Width

Select [Wave Width] to change the display width of the Waveform screen.

If a waveform is hard to see because of numeric value and settings information, this function can be
used to separate the waveform and other information.

The function is also active for the Channel settings window and Trigger settings window.
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7.8 Seeing Block Waveforms

7.8 Seeing Block Waveforms M E M]

This applies to the Memory function only.

If recorded by memory division, the usage status of blocks can be checked. Furthermore, the
desired block can be selected and the recorded waveform can be displayed.

When memory division is not used, depending on the record length, it is possible to display the last
16 measured waveforms.

See: "7.3 Moving the Waveform Display Position" (= p.106)

Blue blocks:
Saved blocks (blocks in use) Data trigger time of the selected block
Fm7| —
S S O B R ON F O S SN S | | DO B S N B R
Ha. 30

Green blocks: Currently selected displayed block
Blocks with light blue frame: Referenced blocks

1 Press the DISP key to display the waveform screen.

2 Press the WAVE key.

4— 3 Select [PosBlock].
2 The block is displayed in the upper part of the screen.

A
b

4 Use [Left] or [Right] to move the displayed block.

~

@ When you want to overlap with other blocks (reference blocks)

Open the Status screen to the [Memory Div] sheet and set [Ref Block] to [On]
and select [All Blks On].

See: "12.2 Display Settings" (= p.204)

sIsAfeuy pue BulIO)IUON US3I0S WIoARA / Jaideyd
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7.8 Seeing Block Waveforms
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Chapter 8

Various utility functions are described in the section.

Adding Comments (= p.118) Applicable measurements and settings
« Displaying Waveforms During Recording
Setting the channels to use (= p.124)
(Making recording length longer) (= p.127) « Overlaying with past recorded waveforms
(= p.125)

Converting input values (Scaling) (= p.128)

Detailed input module settings (= p.140)

Setting the waveform display freely(= p.134) « Making anti-aliasing filter settings

* Selecting the thermocouple type

* Making reference point compensation settings
* Making wire break detection settings

« Making data updating settings

Inverting a waveform (= p.138) - Executing auto balance

« Making probe attenuation settings

* Making response settings

* Making measurement mode settings

Fine Adjustment of Input Values (= p.137)

Copying a setting to another channel(= p.139)

suonound Aunn g 1ewdeyd
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8.1 Adding Comments

I 8.1 Adding Comments

This section explains how to enter titte comments and channel comments.
Information about alphanumeric input is also provided.

| 8.1.1 Adding a Title Comment

When you enter a title comment, it can be displayed at the top of the Waveform screen, and it can
also be printed. (Allowed number of characters: up to 40)
See: "6.6.2 Report Print (A4 Size Print)" (= p.98)

Procedure

To open the screen: Press the CHAN key — [Comment] sheet

ETTA - Unit List Each._Ch Scaling JdNNConmenitm, = CN<Psh
[Title]
1 Title Print

2 Title Camment

(Each Channel]
Each Ch Print | Input UnitCh Comment

1
ANALOG
2
3
TEMP
4
1 Setthe print title content
Move the cursor to the [Title Print] item for ©" U E B TS
the title. Setting  Equipment settings are printed.
Comment Title is printed.
Set&Com Both equipment settings and title are printed.
7 Enter atitle comment.
Move the cursor to the [Title Comment] item. MPut Enter comment text.
See: "Entering Text" (= p.121)
Clear Clear entered information
Undo Return to condition of preceding step

@ To select from preset terms

Pressing the WAVE key after activating text input brings up a list of preset
terms.

It is also possible to select words from previously entered titles (History func-
tion).

See: "Entering Text From a Term List Or History List" (= p.122)
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8.1 Adding Comments

8.1.2 Adding a Channel Comment

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)

@ To copy a comment to another channel
The [Comment] sheet can be used to copy a comment.

See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (=
p.139)

Procedure

To open the screen: Press the CHAN key — [Comment] sheet

[Each Channel]
Each Ch Print  Input UnitCh 2 Comment ‘
1
EMALOG 5
3
TEMP A
LC /RMS g
t 7
EMALOG g
[ setting ] 9
EMALOG 10| |
A Te 11 Enter on LogicHage

1 Select the print content for each analog

channel.

Move the cursor to the [Each Ch Print] item
for each channel.

Off No channel comment is printed.

Setting Settings for each channel are printed. (Not dis-
played on screen)

Comment Comments for each channel are printed.

Set&Com Both settings and comments for each channel
are printed.

2 Enter the comment for each analog chan-

nel.

Input Enter comment text.

Move the cursor to the [Comment] item. :
See: "Entering Text" (= p.121)

Clear Clear entered information

Undo Return to condition of preceding step

suonound Aunn g 1ewdeyd
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8.1 Adding Comments

@ To select from preset terms

Pressing the WAVE key after activating text input brings up a list of preset
terms.

It is also possible to select words from previously entered titles (History func-
tion).

See: "Entering Text From a Term List Or History List" (= p.122)

ETTA - Unit List Each Ch Scaling 16-May 15:54:41
MR Function:
MEMORY
[Self Logicl
Each Ch Print Input UnitPr 4 Comment
3 1( A
2
Off L& 3
4
1
2
Off LB 3
4 - 7
1

3 Select the print content for each logic

channel.

Off Comments are not printed.
Select [Analog/Logic] to display logic chan-

Comment Comments are printed.
nel page.

Move the cursor to the [Each Ch Print] item.

4 Enter the comment for each logic channel.

Input Enter comment text.
See: "Entering Text" (= p.121)

Move the cursor to the [Comment] item.

Clear Clear entered information

Undo Return to condition of preceding step

@ To select from preset terms

Pressing the WAVE key after activating text input brings up a list of preset
terms.

It is also possible to select words from previously entered titles (History func-
tion).

See: "Entering Text From a Term List Or History List" (= p.122)
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8.1 Adding Comments

| 8.1.3 Alphanumeric Input

Move the cursor to the setting item for which to make the input, and choose the content with the F keys.

Entering Text

1 . Move the cursor to the comment field and select [Enter Char].
A virtual keyboard appears.

(T e

[Titlel
{ PrintContent Setting

ComnentContent

[Each Channe! ]
PrintContent  Amp Ch__ CommentContent
ANALOG

ANALOG
DC/ARMS

ANALOG
Comment 3
ANALOG
11 Enter on LogicPage
12 Enter on LogicPage
13
VOLT 15y

LOGIC

15
RS 2

Input the analog comments {up to 26 full size characters) to be printed on
Hint  the record sheet. Press the ESC key to terminate character input.

2 . Select a character with the CURSOR key from the virtual keyboard, and select
[Enter Char] to enter it.

(BT unit List | . - = ED 22-tay 16:44:41
Character input position Func Lion:
7 Move with Jog knob, or << >>, MEMORY

W S[6[7 BT9T T T T T
L|[B[cIDlE] [FIGHITLI] [KILIM[nTa]
[|[ERISIT] [O[vIWwIx[¥] [ L1 1]
[|Iblcldle] [flelh[ili] [k[T[n[n]o
[|TalrTsTt] [ulwlwlxly] T T 11
Il I I I 1 I I I I I 1 I I I I I
Character selection cursor

i —
Move with CURSOR keys. O B 5

List History

B _om > %) ECI5

MoveCursor

C'D A~

m O
‘ O d
Set comment. Use the MENU key on the top right of the main instrument to A

Hin move to other setting screens, and the CH. SET and TRIG. SET kews to switch
between the analog and logic setting screens.

10000

[Inpt| Char:F21 [Stringfix:F5]

—

RESET: Deletes all entered characters (Move the cursor to the RESET, and push the [Enter Char].)

SPACE: Inserts a space (Move the cursor to the SPACE, and push the [Enter Char].)

OVWRV/INS: Toggles between Overwrite (OVWR) and Insert (INS) mode (Move the cursor to the
[OVWR/INS], and push the [Enter Char] to switch OVWR/INS)

<<: Move the character input position left.

>>: Move the character input position right.

suonound Aunn g 1ewdeyd

3 . Select [Confirm] to accept the entry.
Press the ESC key to cancel the input.
(Pressing the ESC key again closes the virtual keyboard)

NOTE Entering units and symbols
2 =~ Characters entered at the unit may be saved differently.
Save (saving of numerical calculation results or text format information)
2 512,353, u—~u, Q—~0,e > ~e, °—> ~c,
+— ~+, ue (display only)—uE, °C (display only)— C
Characters not allowed in the file name have been detected. (Please use only
uppercase letters.)
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8.1 Adding Comments

Entering Text From a Term List Or History List

While the virtual keyboard is displayed, pressing the WAVE key brings up a
"Term List" and pressing the AB CSR key brings up a "History List".
This can be used to enter preset terms or reuse text from a previous input session.

1 . Move the cursor to the comment field and select [Enter Char].
The virtual keyboard appears.

(T ot et Eah thSeall
- Function:

[Titlel HEVORY

PrintContent Setting
ConnentContent

[Each Channe!]
PrintCantent  Amp Ch __ CommentContent

P |

ANALDG

IC/RIS

1
2
3
4
i
6
7
8

ANALDG
Comnent 5

ALG

Logic 1L Enter on LogicPaze

12 Enter on LogicPage
13

VOLT 115 3,

15

RS 2

Input the analog comments {up to 20 full size characters) to be printed on
Hint  the record sheet. Press the ESC key to terminate character input.

2 . (To select from preset terms)
Press the WAVE key.

A list of preset terms appears.

[Titlel
I
Bl 112(3[4] (s[617[8]9
¢ WEBICIDTE] [FERIIL] research
¢ [PIQIRISIT] [VIWIXIY] e analysis
[alblcldle] [flelhlil inspection inspection
e ] : Ete[pI=nE
[LIKI=D] [ZlRleT Instrument
TP [l TT] [ power supply
operation
RESET SPACE m i ‘
it observation
= control
m el lsignal
normal
D> VI EBEEEHLES ] TN T
(To select from past input)
Press the AB CSR key.
A History list appears.
I3 todule List . Eachith - 1 e, — 0
+[Titlel
I COMMENTZ

B12[34)
¢ [ale[cTole] [FGIHITTY) [KILTAINIC
¢ [PIARISIT) [UVWIXLY] [Z[ [ 11 I

[alblcTdle] [f[glh[ilj] [c[iln[n

[oTalrlsTt] [ulvlwlxly] [z T 1T

[ T#ls[%] [eFDTx] LT

PPl [elal I

COMMENTY

RESET SPACE INS

D> = /IVEEEEIEE L T

Press the ESC key to cancel selection from the history list.

3 . Use the CURSOR Y J keys or the Jog knob to select a term from the list, and
select [Enter Char].

4 . Select [Confirm] to accept the entry. The virtual keyboard disappears.
To return the edited field to the original condition, select [Undo].
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8.1 Adding Comments

Entering Numerals By Up/Down Action

1 . Move the cursor to the numeric input field and select [Up-Down].
A virtual keyboard for digit input appears.

(FTT7 toduls List._faoh O el G N o 1) EETETD
Function:
MEMORY T
Scaling | Ratio 100}
Ch Disp__ Ratio Ofiset
1ENG[ 100001  6.0000
0ff 1.0 0.0000

2

3 04 1.0066 6.0000
4 04 1.0066 6.0000
5 04 1.0966 6.0000
6
7
8
9

i 1.0066 6.0000

04 1.0068 6.0000
i 1.0060 0.0000
04 1.006 0.0000
10 04 1.0000 6.0000
13 04 1.0080 0.0000 v
14 0+ 1.0080 0.0000 v
15 0+ 1.0000 0.0000 v
16 0+ 1.0000 0.0000 v

Confirm

Input the paraneter to convert to the physical quantity of an input signal
Hint  of 1V. Hultiply the input value with the scaling ratio and add the offset
value to get the post-scaling value.

2 . Use the virtual keyboard to enter the numerals.
(Use F1 and F2 to move digit position, and use F3 and F4 to increase or
decrease the value.)

5. BEBEm
+5. HOBBE-B3

3 «  Select [Confirm] to accept the entry.
Press the ESC key to cancel the input.

1 . Move the cursor to the numeric input field and select [Tenkey Entry].
A virtual keyboard for numeric keypad input appears.

(G0 _todule List. Each 0 Sealingn. G N M) &ty 111810
Function:
MEMORY
Sealing  Ratio
Ch Disp__ Ratio Ofiset
1ENG[ 100001  6.0000
0ff 1.0 0.0000

2

3 04 1.0066 6.0000
4 04 1.0066 6.0000
5 04 1.0966 6.0000
6
7
8
9

i 1.0066 6.0000

04 1.0068 6.0000
04 1.0060 9.0000
04 1.0060 9.0000
10 04 1.0000 6.0000
13 04 1.0080 0.0000 v
14 0+ 1.0080 0.0000 v
15 0+ 1.0000 0.0000 v
16 0+ 1.0000 0.0000 v

Confirm

Input the paraneter to convert to the physical quantity of an input signal
Hint  of 1V. Hultiply the input value with the scaling ratio and add the offset
value to get the post-scaling value.

suonound Aunn g 1ewdeyd

2 . Use the virtual keyboard for numeric keypad input.

L ] ESC: Cancel the input

7/8]9 |E BS: Delete 1 character
4[5 C: Delete all characters
12 Enter: Accept the entry

+

@ |
ESURS € fEnter

Max 1E+818

Ly Ch| O

RS

3 . Select [Confirm] to accept the entry.
Press the ESC key to cancel the input.
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8.2 Displaying Waveforms During Recording (Roll Mode)

8.2 Displaying Waveforms During (M E ]
Recording (Roll Mode)

This applies to the Memory function only.
You can display and print the waveform at the same time as the data are acquired (if Auto Print is
enabled). (= p.91)
 If measurement is carried out at low sampling speed settings using the Memory
function, a long time will be required until data for the entire recording length have
been collected. In such cases, the Roll Mode function is convenient.
» The new waveform scrolls automatically.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

Move the cursor to the [Roll Mode] item.

Off Normal recording. Data is displayed only after acquiring the

specified recording length. Charme s 1o e

On Waveforms are displayed while recording (with 10 ms and lised Ch Ch 1-16
slower settings). When the timebase is set to 5 ms/div or faster, [Utility functions]
waveforms are not displayed until after acquisition has fin-

ished.

[ Roll Mode Auto ]

Auto Regardless of the timebase setting, whether or not the wave-
form is displayed depends on the waveform display magnifica-
tion settings while the data is being recorded.However, if the
waveform display is set for a faster timebase than 20 ms/div, it
is only displayed after acquisition has finished.

NOTE During longer recording operations, the waveform will scroll, so that you can
— = always observe the latest signal.

Description  when the Roll mode function is On
* Roll Mode and Overlay cannot be used together.
When Roll Mode is enabled, the Overlay setting is forced to [Off]. When Over-
lay is enabled, the Roll Mode setting is forced to [Auto]. (= p.125)
» The roll mode, memory division and waveform calculation functions cannot be
used simultaneously.
Roll Mode Function | Memory Division Function | Waveform Calculation Function

On Off Off

Off On Off

Off Off On

Note: When one function is set to On, the other functions are automatically set

to Off.

* When Auto Print (= p.91) is enabled, printing is available simultaneously with
waveform display (if the internal printer is installed). However, for X-Y wave-
forms, all data must be acquired before printing.

In addition, during evaluation by numerical calculation, automatic printing is carried
out according to the evaluation conditions at the end of the numerical calculation.

When the Roll Mode function is 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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8.3 Displaying New Waveforms Over Past Waveforms (Overlay)

8.3 Displaying New Waveforms Over Past MEewm)
Waveforms (Overlay)

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]) (= p.153)

« There are two overlay methods: automatic overlay during measurement and
manual overlay.

Normal Display Waveforms with the Overlay Function

Procedure

To open the screen: Press the STATUS key — [Status] sheet

Move the cursor to the [Overlay] item.

Channels to use
lUsed Ch Ch 1-16

Off Overlay disabled.(default setting)

Auto Each time a waveform is acquired, it is automatically dis- CUtiTity functions]
played as an overlay. Pall Mnde butp
When the trigger mode is [Cont.] or [Auto], waveforms will [Uveﬂay 0 ]

be overlaid from start until stop.

Manual Overlay waveforms on the screen manually. Regardless of
the trigger mode, the waveform is left on the screen.
(= p.125)

J

This mode cannot be used simultaneously
with the Roll Mode.

"When the Overlay function is enabled
([Auto] or [Manual])." (= p.126)

Manual Overlay (Any waveform can be retained on-screen)

To open the screen: Press the DISP key —Waveform screen

suonound Aunn g 1ewdeyd

Move the cursor to the [Overlay].

Shot :
1684

Overlay  Pressing F1 key [Overlay] leaves the loaded waveform on { 1.008 s)
(F1 key) the screen. L Overlay
The overlay is displayed until the waveform is cleared.

Clear Clears the screen of all overlaid waveforms. w
(F5key) Cleared waveforms cannot be displayed again.
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8.3 Displaying New Waveforms Over Past Waveforms (Overlay)

Description When the Overlay function is enabled ([Auto] or [Manual]).

e The Roll Mode function (= p.124) and Overlay functions (= p.125) cannot
both be enabled at the same time. When the Roll Mode is enabled, the Over-
lay function is automatically set [Off]. And when Overlay function is enabled,
automatically turns the Roll Mode [Auto].

» Printing and A/B Cursor tracing apply only to the last-acquired waveform.

» The following operations are not available on the Waveform screen.
Waveform scrolling, Zoom function On/Off, Changing horizontal axis (time
axis) magnification/compression, Changing zero position

* In the following cases, overlaid waveforms are cleared and only the most
recent waveform is displayed.

* When [Format] was changed on the [Status] sheet

* When the [Combo Area] setting has been changed ([Format] set to [X-Y
Single] or [X-Y Quad])

» Waveform display setting was changed on [Unit List] sheet or [Each Ch]
sheet (Display magnification, zero position, variable, display on/off, wave-
form color)
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8.4 Setting Channels to Use (Extending the Recording Length)

8.4 Setting Channels to Use (M E m]

(Extending the Recording Length)
This applies to the Memory function only.

Select the analog and logic channels to use.
Maximum recording length is available when the fewest necessary channels are enabled for use.

Minimizing the number of channels in use allows memory to be reallocated to
those channels being used.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

Move the cursor to the [Used Ch], and select the number of

channels to use. Rec Tine i 1.060 2
Format

Format Single

Ch1-2/Chl1-4/Ch1-8/Chl- 16 (default setting)
[Used Ch Ch 1—16]

[Utility functions]
Roll Mode Auto
Overlay Off

The standard logic channels LA - LD are stored using 4 bits of the analog chan-
nels Chl - Ch4.

NOTE

Logic channels When [Used Ch] is set, the available logic channels of Model 8973 are as fol-

that can be used

lows.

Used channel

Available logic channel

Ch1-2

L1

Chl-4 L1 and L2
Ch1-8 L1to L4
Ch1-16 L1toL8

Note that the maximum number of logic modules that can be used is three.

suonound Aunn g 1ewdeyd
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8.5 Converting Input Values (Scaling Function)

8.5 Converting Input Values (Scaling Function)

About the Scaling
Function

Scaling Methods

—. Conversion Ratio Setting

Use the scaling function to convert the measured voltage units output from a sensor
to the physical units of the parameter being measurement.

Hereafter, "scaling" refers to the process of numerical value conversion using
the Scaling function.

Gauge scales, scale values (upper and lower limits of the vertical axis (voltage
axis)) and A/B cursor measurement values can be displayed in scaled units.
Scaling is available for each channel.

Before Scaling After Scaling
0.2 —

© |

0.1 +

0L

Scaling Setting Example

See: When using a clamp sensor (= p.130) (Example: Converting [ V] =[A])
When using the Strain Unit (= p.131) (Example: Converting [Le] —> [ G])

Two scaling methods are available:
« Conversion Ratio Setting
» Two-Point Setting

(:Example: Converting [V] — [A])

Set the physical value per volt (conversion ratio:  Convert from slope (conversion ra-
eu/V) of the input signal, an offset value and mea-  tio) and offset value
surement unit name (eu: engineering units) for

conversion, so measurement values acquired as (Al

voltage are converted to the specified units. /
Example:

Conversion ratio: A value per volt, Offset value:

B, Unit name: A B(I)

»
»

\4

—. Two-Point Setting

Conversion ratio and offset value are

Set the voltage values of two points of the input calculated from the two points and

signal, the converted unit value of these two

converted

points and the name of the converted measure-

ment units, so measurement values acquired as [A] 4

voltage are converted to the specified units. An

Example:

Voltage value at Voltage of units to AL

2 points convert >

Vy: Higher poten-  Ay:  Value for higher A A \Y|
tial point potential point T

V: Lowerpoten- A_: Value for lower Actual measurement values
tial point potential point Converted unit values

Unit name: A
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Procedure

To open the screen: Press the CHAN key —[Each Ch] sheet

J [Scaling]
Disp NUM Clamp Clamp. .. Display selecting [Ratio] for [Method] item
2 Method Ratio 3 lnit Y
4 Ratio LEE. g 4 Nffset 6. 0604
Lo [KI"TH] [T IO
Me thod Point 3 lnit Y
Displ lecting [Point] for [Method] it
Input Pl 50.068m 4— Scale Pl 56.600m 'splay selecting [Point] for [Method] item
Input P2 -58. 860m — Scale P2 -56. 666m
Enable the Scaling function.
Move the cursor to the [Disp] item. orf No scaling.
NUM Displayed as a decimal and includes a unit (m,
k, etc.).
SCI Displayed as an exponent (the power of ten)
Select the scaling conversion method.
Move the cursor to the [Method] item. Ratio Specify by conversion ratio.
Point Specify by two points.

Specify the physical units.

Move the cursor to the [Unit], and enter the physi-
cal unit name. (Up to 7 characters)

See: "Entering Text" (= p.121) Input example:

Decimall.2345 mV
Exponent1.2345E-03V

Enter the numerical values for conversion.

When you have selected [Ratio] (set conver- Enter numerical values in each field.
sion ratio and offset)

Move the cursor to the [Ratio] and [Offset] items.

-9.9999E+9 to 9.9999E+9

When you have selected [2-Point] (set input val- Enter numerical values in each field.

ues for two points and the values after conver-
sion) -9.9999E+9 to 9.9999E+9

Move the cursor to the [Input P1], [Scale P1],
[Input P2], and [Scale P2].

suonound Aunn g 1ewdeyd

NOTE * When saving text or results of numerical calculation, some characters and
T — symbols used for display on the instrument will be converted as follows. (8847
display — saved string)

2

o

72,3 573, 1> ~u, Q—>~0,e—>~€, °>~C,
+— ~+, ue (display only) —uE, °C (display only)— C

@ To enter the current input value as is for P1 or P2
Select [Monitor Val].




130

8.5 Converting Input Values (Scaling Function)

@ To reset Scaling settings:

Move the cursor to the [Method], and select [Reset].

To copy the scaling setting to another channel
The Channel screen - [Scaling] sheet can be used to copy a setting.

See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (=
p.139)

Using the Scaling and Variable functions (= p.134) in combination:
The full span of output from a sensor can be displayed. (= p.136)

NOTE At factory shipping, automatic correction of the variable function (= p.257) is set
A e O [On].
At this time, the Variable setting is altered so that it is linked to (dependent upon)
the vertical axis (voltage axis) range and scaling settings. If you want the Vari-
able function setting to take priority, use either of the following procedures:
e Set Scaling first, and then set the Variable function
» Set a Variable value before Scaling, and then set Scaling.

When automatic correction of the Variable function (Variable Auto Adjustment) is
disabled (Off), the Scaling and Variable settings are unlinked (independent of
one another).

| 8.5.1 Scaling Setting Examples

Using a Clamp-On Probe

Example 1 Measure with the 10 A range of the Model 9018-10 Clamp-On Probe and
display the measured data in units of [A] (Amperes)

The 9018-50 Clamp-On Probe provides 0.2 V output when measuring 10 A. So
Scaling should be set to display 10 A with 0.2 V input (and 0 A with 0 V input).

[Scaling] Setting Items Setting Choice
Di HUM Cl Clamp. . . -
o ‘ Gl e Disp NUM or SCI
lethod Ratio
, Mode | 9980~
Ratio 50.000 Clanp Clamp 9018-50
Range 184 Unit* A
Method” Ratio
Ratio” 50.000

* Set automatically when clamp is selected.

Selecting a Clamp Type
1. Move the cursor to the [Clamp] item, and select [Select].
The cursor moves to the [Model] item.
2. Select [9000 ~ ].
The cursor moves to the [Clamp].
3. Select [9018-50] from the clamp list with F key, and select [Confirm].
Units, scaling method, and ratio are set automatically.
4. Select the same range of the clamp when using the range selection type.
Select [10A] here.
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However, you may need to switch the vertical axis (voltage axis) 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)

02 —~ 10 1

0 — 0 ——
0.1 -5.0
02 10—

Before Scaling

/"\

After Scaling

Using Model 8969 Strain Unit

Example 2 Using the 20 G rated capacity and a sensor with 1000 uV/V rated output,
display measured data in units of [G]

With scaling, signals from the sensor are
acquired as current values.
A/B cursors and gauges are displayed
and printed with current (Ampere) val-
ues.
See: Gauge: (= p.96)

Cursor A/B value: (= p.91)

For the rated capacity and rated output, consult the calibration record of the sen-
sor to be used. Set as follows:

- [Scaling)
Dizp MM
Rated Cap 26.008 Unit G
Ratedlutput 1. 0068k Unit A
1600 —— — 16—
1200 - : 12
el ///" el |
800 + / 8
01 > 0|
-800 + -8 1
-1600 - L—— 1o ——
Before Scaling After Scaling

Setting Items Setting Choice

Disp NUM
Unit G
Rated Cap 20 [G]

(Rated capacity)
Rated Output 1k

By using the Scaling function, signals
from the sensor are acquired as physi-
cal values.
A/B cursors and gauges are displayed
and printed as physical (G) values.
See: Gauge: (= p.96)

Cursor A/B value: (= p.91)

NOTE Set the rated capacity (2 x rated output) to be less than +9.9999+9.

suonound Aunn g 1ewdeyd
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When a calibration factor is stated in the sensor's inspection records __
Set the [Method] item on the [Scaling] sheet to [RatioO].
Example 3 Measure using a sensor with a calibration factor of 0.001442 G / 1 x 108

strain”, and display the measured data in [G] units.

The value of the calibration factor (0.001442 [G]) is set as the conversion ratio.
* 106 strain = LLE)
Move the cursor to the channel to set, and making settings as follows.

Setting Items Setting Choice

Disp NUM
Unit G
Ratio 0.001442 [G]

(Conversion ratio) (displays as 1.4420m)

MEFMUKEY
Me thod Ratio
Ch Disp Ratio 0ffset Unit
1| NUM 1.4428m a.0600 G
2 | O+f 506. 89 #. 66680 Y
3 D+f 566.60 f.66680 Y
4 | 0ff 500. 60 a.6600 Y
5 Off 506. 89 #. 66680 c
6 Off 506.60 f.6600 <
7 0+f 506, 60 f.6660 Y
g | Dff 500.00 8.06600 G
9 | Off 500.00 a.0600 Hz
16| O+f 506. 60 A.6660 Hz
11 O+f 566.60 f.66680 Y r E
12| Off 500. 60 a.6600 Y -
[TEFORY

Using a strain gauge with a Gauge Factor other than 2.0
The 8969 Strain Unit measures the Gauge Rate as 2.0.
When using the other strain gauge, the Gauge Factor
needs to be set as the conversion ratio. For example, if the ~This value cannot be
Gauge Factor is 2.1, the conversion ratio is 0.952 (2+2.1). changed.

[Eage Rate 2.80 ]

Example 4 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.

* 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 2.5 Scaling Method When Using Strain Gauges"(= p.A9)
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Using the dB value

Example 5 Acquiring the conversion rate to convert 40 dB input to 60 dB

1. For scaling, set the [Method] to [Ratio].

2. Point the cursor to the conversion rate setting. Select [dB Scaling] in the
function column.

( MEMUKEY
1
Ch Set  Ratio it
1 | NUM 1.6888 8.0068 Y
2 Off 1.0688 B.aaaa W
3 0ff 1.6688 0.0068 Y
4 | 0ff 1.0088 8.0000 Y
5 Off 1.0008 jslslsls] °C
6 | Off 1.66688 8.0668 °C
7 Off 1.06668 B.BaEe A
g Off 1.0088 B BEEE A
9 | 0ff 1.66880 8.0068 Hz
19 Off 1.0688 B.aaaa Hz 2
11 0ff 1.6688 0.0068 G
12 0ff 1.0088 8.0000 G
15 Off 1.06668 B.BaEe W
15 Off 1.0088 B, HEEE W

3. Inthe displayed entry field and physical quantity field, enter 40 dB and 60 dB,
respectively.
After entering the values, select [Confirm].

See: "8.1.3 Alphanumeric Input" (= p.121)

MEMUKY
hethod Ratio
Ch et  Ratin  Offset  lnit
1 NUM 1.6008 9.06690 Y
2 | Off . Y
3 orr [T Inpat Y Q
4 | Off 1.66006 vV 16.000 Y Y Qj.)
5 Dff | 4B value input C =
6 | Off °C D
7 Off 40.8080 dB 50.608 do A ;
g | Off A
9 | Off 1.6008 8.06800 Hz (-
16| Off 1.68008 8.6800 Hz =.
11| Off 1.6668 8.6600 G é
12| Off 1.6606 #.6600 G
T
c
>
15 off 1.0060 6.6000 Y S
16| Off 1.66668 8.6660 Y o
>
(72}
Set the desired physical value in dB.
Hint Conversion rate of the scaling function can be set by using the input
value(dB) and the desired physical value(dB).

The conversion rate for the entered dB value is entered. (The offset becomes 0.)

MEMUKY
hethod Ratio

ChSet  Ratin  Dffser ~ lnit
1 HUM 10068 8.08303

W
2 | 0ff 1.6680 g.6068 Y
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8.6 \Variable Function (Setting the Waveform Dis-
play Freely)

The waveform height and display position can be arbitrarily set along the vertical axis (voltage axis).

NOTE Precautions for using the Variable Function

* Verify that the vertical axis (voltage axis) range is set properly for the input sig-
nal.

» The vertical axis (voltage axis) range is unaffected by changes to the upper
and lower limits made by the Variable setting.

The following two setting methods are available:

» 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 (voltage axis).

Normal Waveform Variable Function (Per-Division setting)

wiff

10v
4 "\—/\/ /\/ Per Division: 1 V
ov

Zero Position: 0%

ov

» Set the Upper and Lower Limits (Upper-Lower setting)
The upper and lower limits on the vertical axis (voltage axis) can be set to dis-
play the waveform amplitude full-screen.

Normal Waveform Variable Function (Set Upper/Lower Limits)
1ov
N\
1ov / Vv
N/
V4 —~ / Upper Limit: 10 V
ov oV Lower Limit: 0 V

Settings for the Variable function can be made for each individual channel, using
the [Each Ch] sheet accessed from the Channel screen (= p.135), or for all
channels using the Display range window (= p.135).
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Make the Valiable Function Setting per channel

Procedure

To open the screen: Press the CHAN key — [Each Ch] sheet

1 Enable the Variable function. S
Wave_Disp | Gral
Move the cursor to the [Variable], and select [On]. 1 Yariable On Zoo
2 Rangel /div) 5. BRA6m Uppl
3 Zern pos % 5E. a8 Lo
? Set the display range per division LScalingl
Scaling ENG Fro
Move the cursor to the [Range(div)], and enter numerical value. Scaling Ratio Uni

(Measurement units depend on the measurement mode of the input module.) N
(When this is changed, the upper/lower limit values for the display also change ac-

cordingly.)
Graph
. . . Frmm ol

3 Se_t the V\_/aveform zero position to display on the vertical |, =~ 4 Upper S5, 600
axis (vertical axis). o Lawer . 066m
Move the cursor to the [Zero pos%], and enter numerical % t
value. From Clamp Clamp. ..
(When this is changed, the upper/lower limit values for the display also change ac- Unit Y

cordingly.)

4 (When setting upper and lower values) @

Move the cursor to the [Upper] and [Lower], and specify the values. To reset the settings
(When this is changed, the display range and zero position values also change ac-
cordingly.)
« When upper and lower values are set, waveforms can be displayed at full
span on the screen.
» Depending on the scaling setting, the upper and lower display values may be less
than 1. In such cases, set [Variable] to [On] and then select [Auto Set]. Easy-
to-read upper and lower limit values are set based on the currently set values.

Select [Reset] to return the set-
tings to the default values.

NOTE « For information on numeric input, see "8.1.3 Alphanumeric Input” (= p.121).

« The [Unit List] sheet accessed from the Channel screen also lets you turn the
Variable function On or Off individually for each channel.

* By using the Scaling and Variable functions together, the full span of a sen-
sor's output can be displayed. (= p.136)

e When Scaling is enabled, values are displayed in scaling units. When these
settings are changed, the numerical values indicating the display range on the
level monitor are changed accordingly.

Displaying All Channels for Making the Variable Function Setting

Procedure

To open the screen: Press the DISP key — Waveform screen— Press the CH.SET key — Display range window

suonound Aunn g 1ewdeyd

1 2
1 Enable the Variable function. '| /—\
Move the cursor to the [Variable], and select [On]. 1 On %m
2 - -508m S6m
? Set the upper and lower limits. ﬁ - :ggm ggm
5 - -58m 28m

Move the cursor to the [Upper] and [Lower], and enter
numerical value.
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Description

When setting combined use of the Scaling and Variable functions

When Auto-Correction of the Variable function is enabled (On, default set-
ting) (= p.257)

The Variable function settings change according to Scaling and vertical axis
(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: 10V

Set Scaling as follows:

Scaling: Decimal or exponent, Two-Point Setting 578V

Units: A /_\/\/\/
Sensor Output (Input 1): 1.23 [V]—(Scale 1): 0 [A] 123V

Sensor Output (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 vertical axis (voltage axis) range 10 A
and at the zero position set on the Channel settings win-

dow ([Analog] sheet). 0A

10 A
The Variable function is set as follows:

Variable: On, Set Upper/Lower Limits
Lower Limit: O [A] Upper Limit: 10 [A]
The full span of output from the sensor is displayed.

0A
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8.7 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 acceleration using sensors, amplitude
can be adjusted to facilitate calibration.

Normal Display Vernier Function Enabled

12Vialn a 1a 1a 10V
S = AN
VEVETRTR!

1.2 Vinput is displayed as 1.0 V

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the CH.SET key — Channel settings
window ([Analog] sheet)

ﬁ‘dariable Logic

1 Move the cursor to the [ 4 ] vernier setting item of the chan-
nel to adjust.

Chiol Range Mag $Positionl.P.F.
18 omy xl = S6% -
2 Make the adjustment with the F keys while watching the §§ gm :1 gg; -
waveform. 4 S w1l e oEY -
Vernier 1\ Magnify waveform
Vernier \L Compress waveform
Vernier Reset Return waveform to original position

NOTE « The adjustment range is 50 - 200% of the original waveform. The magnifica-
T — tion/compression ratio is not displayed.

» Vernier adjustments cannot be verified on printed waveforms or lists.

» The waveform data (print data, saved file data) is adjusted by the Vernier func-
tion.

suonound Aunn g 1ewdeyd
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I 8.8 Inverting the Waveform (Invert Function)

This applies to the analog channels only. You can invert the plus and minus sides of the waveform.

Example:  With a spring or similar, if pulling it towards the observer is taken as the minus
direction and pushing it away from the observer as the plus direction, the output

will be minus (negative) for pulling and plus (positive) for pushing.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the CH.SET key — Channel settings
window ([Analog] sheet)

. ﬁ‘dariable Logic
Move the cursor to the [Mag] item for the channel whose
waveform you want to invert. |
CHCol Range  Mag ¢ Positionl.P.F.|
18 Sl ot 5% -
2 Select [Invert]. o 5m\«- con N
3 TR 5% -
4 S w1 56% 5

NOTE The waveform data (print data, saved file data) is adjusted by the Invert function.
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8.9 Copying settings to other channels (calcula-
tion No.) (Copy function)

At the following screens, settings can be copied to other channels and calculation No. (When the
FFT function is used).

e Channel settings window

« Display range window

» Trigger settings window

» Status screen-[Status] sheet- [Analysis] list and [Scale] list (with FFT func-
tion only)

e Status screen - [Num Calc] sheet

» Status screen-[Wave Calc] sheet

e Channel screen - [Unit List] sheet

e Channel screen - [Scaling] sheet

e Channel screen - [Comment] sheet

The procedure is explained for the Display range window.

Procedure

To open the screen: Press the DISP key —Waveform screen—Press the CH.SET key—Display range window

1 Move the cursor to the copy source channel number _ ANl \larizble  Losic G 154
(calculation No.). Trigeer:
5!-_-._- Auto
580wy =1 + bO.008 | - oy
2 Select [Copy]. 70 SnVoxl - 44880 - |Timebase:
168us/div
. { 1us/5)
3 Move the cursor to the channel number (calculation SE 10°C k1 - [ wl
H fi 18°C =1 |- a7 { 186us)
No.) where you want to paste the settings. : Ty T T
30 168mA =1 . S56% - |Bhot
kl | omh w1 - LA 25div
4 Select [PaSte]' 10 S 1 . S8% - { 2.508ms} 9
11 0 20ue =1 . Se% - Q
X . . % - = o
To copy to all channels (calculations), point the cursor 12 2P| bl SL T
at a channel number (calculation No.) other than the Copy | =
15 Skl [~ 5% - o0
copy source and select [All Paste]. 68 ooy k1 - ter - -
When you want to copy all the settings on the Unit list/ =
Scaling/Variable sheets, select the [All setting <
Paste] button or [All setting All paste] button. J
fero-Adjust >
2.
o
s >
B 1Awk 7
16 SHdnY
NOTE When channel settings are copied among different model units, the settings
Y

other than scaling cannot be performed. (Scaling copy is available.)
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8.10 Making Detailed Settings for Input Modules

Using the [Each Ch] sheet accessed from the Channel screen, you can make detailed settings.

— Opening the [Each Ch] sheet, Making a Channel Selection

Shows the chan-
nel number and

BT Unit List e Scalin, Commen t = 4D E ET27’"5V 14:21:45 channel pOSitiOn
e Function: .
[Unit] - MEMORY |
[ Input Unit | ANALOG Resolution 12-bit ~TRIG, _
Sey Mode Vol tage I
e Ranze S -
(1LSB = 5B.6Y) = — Select the
Coupling oC - Channel
L.P.F 0ff Probe 1:1 - )
25 [Displ N
EI | Wave_Disp | Graph |
: Yariable On Zoom %1 ]
Press this key Ranzel 7divi 2.5000 Upper 25.000 DD
Zero pos % S0.008 Lower -25.000 DD
[Scalingl I
Disp NUM Clamp Clan... N
25 He thod Ratio Unit v ||
Ratio 566. 96 Offset 0.0000 L o
[ Comment] [ZEG
L Comment o ORELIRIER
Ui
Wi Sets the function setting. Press the function key to select.
int

Logic channel allocation when using Standard LOGIC terminals

Memory for each channel (16 bits)
Module . . - :
4bits | 4hits [ 4hits 4 bits
Ch1* Analog Ch1l LA
Analog
Ch2* Analog Ch2 LB
Ch3* . L2A L2B LC
— Logic -
Ch4 L2C L2D LD
Chbs Analo Analog Ch5
Ché 9 Analog Ch6
Ch7 . L4A L4B
Logic -
Ch8 L4C L4D
Ch9 Analog Ch9
Analog
Ch10 Analog Ch10
Chl1 Analo Analog Ch11
Ch12 9 Analog Ch12
Ch13 Analog Ch13
Analog
Ch14 Analog Ch14
Ch15 Analog Ch15
Analog
Ch16 Analog Ch16

*: Chl - Ch4 provide 12-bit precision when logic channels LA - LD are used.
When Chl to Ch4 are 8970 Freq Unit and standard logic channels LA to LD
are used, the units of corresponding channels can no longer be used.
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8.10.1 Making Settings for the Anti-Aliasing [M E M]
Filter (A.A.F.) (8968 High Resolution Unit)

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

AAF

[Unit]
Inputlnit

Mode
Range

HIGH RES
Yoltage &AF Off
5y

Enable the anti-aliasing filter to remove aliasing distortion.
The cutoff frequency automatically changes according to the time axis range or
(when the FFT function is used) the frequency range setting.

Selections Description
Off The anti-aliasing filter is disabled. (default setting)
On The anti-aliasing filter is enabled.

(When the External sampling is used, the antialiasing filter (AAF) is
not available.)

8.10.2 Probe Attenuation Selection

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

Probe

Range Sy
Resolution = 3.1254 (16-hit
Coupling CC
LPF i [ Probe 101 |
Make the setting when performing measurement with a connection cable or
probe.
Selections Description
Select this setting when measuring with the Model 9197, L9198 or
11 L9217 Connection Cord connected to the input module.
(default setting)
101 Select this setting when measuring with the Model 9665 10:1 Probe
’ connected to the input module.
. Select this setting when measuring with the Model 9666 100:1
100:1 :
Probe connected to the input module.
1000:1 Select this setting when using the 9322 Differential Probe.

suonound Aunn g 1ewdeyd
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8.10.3 Settings for the 8967 Temp Unit

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

Inputlnit | TEMP
Mode Temp-K RJC INT

Range Burn Out 0ff
Fesolution ".81°C Fenew Data Mormal

Mode Set to match the type of thermocouple being used.

Selections  Measurement Range Selections  Measurement Range

Temp- K -200 to 1350°C Temp- R 0to 1700°C
Temp-J -200 to 1100°C Temp- S 0to 1700°C
Temp- E -200 to 800°C Temp- B 400 to 1800°C
Temp-T -200 to 400°C Temp- W 0 to 2000°C
Temp- N -200 to 1300°C

RJC (Reference When connecting a thermocouple directly to the input module, select [Int].
Junction Compen_ Reference junction compensation is performed within the input module. When

: connecting through a reference junction device (e.g., a 0°C control tank), select
sation) (Ext]
Selections Description
INT Reference junction compensation is provided within the input mod-

ule. (default setting)
(Measurement Accuracy: The sum of the accuracies of the temper-
ature measurement and the reference junction compensation.)

EXT Reference junction compensation is not provided within the input
module.
(Measurement Accuracy: The accuracy of temperature measure-
ment only)

Burn Out A broken thermocouple wire can be detected during temperature measurement.
Normally when a thermocouple wire breaks, measured values exhibit random
instability.

Selections Description
Off Broken wires are not detected.
On Broken wires are detected.

Wire breakage is detected by sensing a miniscule current flow
(about 100 nA) through the thermocouple. If the thermocouple
wires are long or composed of a high-resistance material, set [Burn
Out] to [Off] to avoid measurement errors.




Renew Data
(Data Refresh)
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The data refresh rate can be set to Fast, Normal, or Slow.

The default setting is [Normal]. This allows stable measurement while removing
noise. For quicker response, select [Fast], but note that this will make the mea-
surement more susceptible to noise. For further improved measurement stability,
select [Slow].

Selections Description

Fast Data are updated approximately every 1.2 ms.

Normal Data are updated approximately every 100 ms. (default setting)
Slow Data are updated approximately every 500 ms.
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8.10.4 Settings for the 8969 Strain Unit

The 8969 Strain Unit can perform auto balance.

When auto balance is performed, the reference output level of the conversion
unit can be matched with the specified zero position.

It is applicable only to a 8969 Strain Unit.

Before executing auto-balance

e Turn power on and wait 30 minutes to allow the internal temperature of the
input module to stabilize.

» With the sensor connected to the input module, execute auto-balance under
stable input conditions.

» Auto-balance cannot execute during measurement.
» Key operations are not accepted while auto-balance is executing.

To execute auto-balance
See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

Inputlnit STRAIH

Renee [ 20u8 |

Resolution ©.8168us(16-kit)  Gauze Rate 2.60

Setting Item: [Range]

Selections Description
Auto Bal All Auto Balance is executed for all channels where the 8969 Strain
Chs Unit is installed.

Auto Bal Ch 1  Auto Balance is executed for the currently selected channel.

Auto Balance can also be executed from the Channel settings window (Analog
sheet) (if the range of a channel with installed 8969 Strain Unit is selected).

See: Opening the Channel settings window ([Analog] sheet): (= p.52)

In the following cases, auto-balance should be executed again.
» After changing the vertical axis (strain axis) range

 After an input module has been removed or inserted

» After the strain gauge transducer has been replaced

» After power has been turned off and on

» After performing a system reset

« When ambient temperature has changed significantly (the zero position may
drift)

If "Warning: Auto balance failed." appears:
@ The channel on which auto-balance failed is displayed.
Verify the following, and execute again:
 Is the sensor in a discharged state? (Make sure that it is not being subject to
vibration, etc.)
* |s the sensor connected correctly?
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| 8.10.5 Settings for the 8970 Freq Unit

NOTE When the display of standard logic channels (LA, LB, LC, and LD) is on, the
— = 8970 Freq Unit installed on unit 1 or 2 can no longer be used.

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

[Unit]
Inputbnit FRELL YRange 1y
Mode Thresho|d 2.5
kange 2k Timing otart
Fesolution 1.466 Count Over| Hold
Coupling CC S lope T
LFF 0ff Divide 1
Mode Changes the measurement mode.
Selections Description
Measure the frequency of the measurement waveform (Hz hertz)
Frequency (default setting)
Measure the number of rotations of the measurement target (r/min
P, rotations/minutes)
P-Freq Measure the power frequency variation (Hz hertz)
Count Add up the number of input pulses
Duty Measure the duty rate of the measurement waveform (% percent)
Pulse Width Measure the pulse width (s second)

NOTE Pulses with rises during dead time (calculation) (25 kHz or higher) cannot be
— == measured.

Ignored
V\r/‘aveformm Calculation (40 us) mWavefo;Im
loaded loaded
VRange Set the maximum level for the input signal.

(Input voltage)

+10 V (default setting), +20 V, +50 V, +100 V, +200 V, +400 V

suonound Aunn g 1ewdeyd

Select the value using the F key.

Threshold * When the measurement waveform exceeds the threshold value, the measure-
ment value is acquired based on the time interval and the number of times the
threshold was exceeded.

e The threshold value upper and lower limits and increases and decreases in
width depend on the input voltage ([VRange]) setting.
* While setting the threshold, the voltage level is displayed on the level monitor.
» Select the value using the F key.
NOTE To prevent measurement errors due to noise, the threshold has a hysteresis of

— = gpproximately 3% versus the input voltage. (When [VRange] is [ £10 V], it is
around 0.3 V.)
Set a threshold in excess of the hysteresis width versus the voltage peak.




146

8.10 Making Detailed Settings for Input Modules

Slope
Devide
Timing
_NOTE_
Count Over

For each measurement mode, set the direction the specified level is exceeded.

Selections Description
T Rises above the specified level are detected. (default setting)
) Drops below the specified level are detected.

Determines the frequency for each set pulse.

1(default setting) to 4096

Select the value using the F key.

Example: When the encoder is at 360 pulses per rotation, the frequency of each
rotation can be measured by setting the number of divisions to 360.
When frequency dividing is not used, set to 1.

This is enabled only when [Mode] is [Count].
Sets the start timing for the sum count.

Selections Description

When the START key is pushed, summing is started.
Start (default setting)
Trig When a trigger is applied, summing is started.

» When the [Start] is set, there is some internal processing time between press-
ing of the START key and the start of measurement. Therefore, the count
value is not zero at the start point.

» When the [Start] is set and the trigger level is exceeded while waiting for the
pre-trigger, the trigger is not enacted. Furthermore, the time for internal pro-
cessing at start and the trigger priority setting may cause the trigger not to be
enacted at the specified trigger level.

« When memory division is used, there are cases when the last data in the previ-
ous block remains in the first part of the block.

This is enabled only when [Mode] is [Count].

Selections Description

Counting is performed to the maximum (at 2k range, 65535) and no
Hold :

higher.
Back If counting is performed up to 25 times the range (at 2 k range, up

to 5000) the count value returns to 0.

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)
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InputUnit FREQ YRanze

Mode Cuty Threshaold +2.5Y

Range ¥

Fesolution 8. 81% (16-hit)

Coupling CC Lewvel High
Level This is enabled only when [Mode] is [Pulse Width] or [Duty].

In pulse width/ duty rate measurements, set which level is detected when the
threshold is exceeded.

Selections Description
High Measures above the threshold value. (default setting)
Low Measures below the threshold value.

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

InputUnit FREND VYRange t1ay
Mode Freg Threshold
Range 1kHz smoothing Off
Resalution | 2.88 Hz (16-Lit) Hold 0ffiA.5H=)
Smoothing This is enabled only when [Mode] is [Frequency] or [RPM].

Set smoothing.

Selections Description
The measured data is recorded as is. (A step waveform.)
Off .
(default setting)
The measured data is interpolated so that the waveform is smooth o
On and then it is output. (Further delayed from upper limit 10 kHz and =
Off.) 2
T
Hold This is enabled only when [Mode] is [Frequency] or [RPM]. @
Set hold for the frequency and summing. -
<
n
Selections Description =
Off When the frequency in the brackets is reached but not determined, 2
(1Hz/0.5Hz/ it is defined as a stopped item and the measurement value be- 8
7

0.2Hz/0.1Hz) comes 0 Hz (0 rpm). (default setting)
On The value defined last time is retained.
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8.10.6 Settings for the 8971 Current Unit

Mode

Range

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

[Unit]

Inputlnit | CURRENT

Mode SRASN 0 9278 9272 9277
Range 188mA

There is no need to change the setting since it is set when the clamp sensor is
automatically recognized.

Selections Description
Set when a 9272-10 (20 A range) or 9277 Clamp Sensor is con-
20A/2V .
nected. (default setting)
200A/2V Set yvhen a 9272-10 (200 A range), 9277, or CT6863 Clamp Sen-
sor is connected.
50A/2V Set when a CT6862 Clamp Sensor is connected.
500A/2V Set when a 9279 or 9209 Clamp Sensor is connected.

Change the measurement of the 8971 Current Unit between DC and RMS.

Selections Description

DC
RMS

Current measurement (default setting)

RMS measurement
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8.10.7 Settings for the 8972 DC/RMS Unit

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.140)

Inputlnit OC /RMS

Mode LK Response Mormal
Ranze
Mode Switches between voltage measurement and RMS measurement.
Selections Description
DC Voltage measurement (default setting)
RMS RMS measurement
Response Response can be set to three speeds: Fast, Normal and Slow.

Normally set to [Fast], this can be changed to [Normal] or [Slow] to stabilize the
display when measuring low frequencies, or when severe fluctuations are

present.

Selections Description

Fast Sets the response time to about 100 ms. (default setting)
Normal Sets the response time to about 800 ms.

Slow Sets the response time to about 5 s.
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Triggering is the process of controlling the start and stop of recording by specific signals or condi-
tions (criteria). When recording is started or stopped by a specific signal, we say the trigger is
"applied" or "triggering occurs".

Trigger settings are made in the Trigger settings window of the Waveform screen.

For the X-Y Recorder function, trigger settings cannot be made.

— Opening theTrigger settings window

P LT 12345678961234567690123456 | 901234 [ FICS G-ty 13:20:52
TRIG. SET x| — oo [ - MEPORY
. H ITrigger:

0O
>
Q
©
—
®
-
©
—
=.
«Q
«Q
®
-
n
®
=3
=)
Q
2}

Ch Type. Single
Ilevell  ©.0006 ¥ St Event 1 F - 187
2 In Lower-2.6006mY Upper 2.0660m R - Timebase:
3 Out Lower-2.6668my Lpper 2.6668m il 1oms/di
4DropL 25.8my f= 56Hz ( 100us/S
SPer.IL  6.8000 ¥ St PU0.000ms 120.600ms F - !
6Per.0L  6.0000 ¥ St PUG.000ms 120.600ms F - { 18.66ms
TRlit.L  6.8000 ¥ St Event 1 Width 200.00us
8 - hot :
[ 9 9 - 25di
. 6 - ( 1.000 s
Pressing [TRIG.SET] key repeat-
edly displays the various sheets. e
15 -
6 -
[Analog Trlg] Trig Prio On Timer Trig
Trig Src OR M D
Start 5- 8
Loaqic Tri Ext Trig On  Stop 58
[ g g] Interval 8
i fns 58ms
No dlsplay 2. i ET- 1) 4 G [T () 2 fn 6. G
9: 2By 10: 26w 16 by 16: Gn¥

Trigger Source Settings
Trigger Settings : ;
Analog Trigger Settings (= p.154)
 Trigger mode setting (= p.153) Level tr
e Combining logic (AND/OR) for multiple trigger ' e_ve trlgqer
sources (= p.170) ) Wln_dow trigger
» Pre-trigger settings (= p.166) ' Pe.rlod t.rlgger
» Trigger timing settings (= p.169) » Glitch trigger
99 g g P- « Slope trigger
Timer Trigger Settings (= p.162) Logic Trigger Settings (= p.160)
» Setting combining logic for logic triggers
External Trigger Settings (= p.165) ’ Tr!gger filter Sem"g,s
- Trigger pattern settings
Manual Trigger Settings (= p.165)
Trigger Output (= p-292) Searching for trigger positions (= p.171)
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9.1 Setting Workflow

The procedure for making trigger settings is as follows.

Trigger Mode Settings Set whether to continue to accept triggers after measuring. (=> p.153)

\

Trigger Type Settings

Make trigger source-related settings.

* Analog trigger (= p.154)
« Logic trigger (= p.160)
« Timer trigger (= p.162)
» External trigger (= p.165)
v * Manual trigger (= p.165)
[EM] Set the amount to record before and after a trigger point. (= p.166)
Pre-Trigger Settings
. . Set the start and stop timing for recording by triggers. (= p.169)
Trigger Timing Settings
Setting AND/OR Between Trigger Select AND/OR logical combination of analog, logic, external (= p.170)
Sources and timer triggers to be applied.
Start Measurement Press the START key to start measuring. (The key lights green.)

(However, operation differs according to the setting for START key behav-
ior (= p.257).)
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 recording length.
Press twice: recording stops immediately.

Available settings for the respective items depend on the function.

NOTE « Except for manual trigger, triggering is based on the AND/OR combination of
T — trigger sources. (= p.170)
» When triggering occurs, the TRIG OUT terminal for control of external devices
carries an output signal. (= p.292)
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I 9.2 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).

Procedure

To open the screen: Press the DISP key — Waveform screen

8-May 13:11:47
T warvanrar

Tigger:
Auto

1 Move the cursor to the [Trigger] item.
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2 Select the trigger mode. Tinebase:
18ms /div
 108us/5)

:
{ 19.060ms)

Single Only one trigger is recognized. After pressing the START

Bhot

key, once a trigger is applied, a waveform is recorded for 1064 v
the specified recording length, and measurement then { 1.008 s)
stops.

Repeat Triggers are accepted continuously.
When no trigger is applied, the instrument enters the Trig-
ger Wait state. Press the STOP key to stop measuring.
(See below)

Ao EM[FeT]

Triggers are accepted continuously.

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

Description Available selections depend on the function.

Function
Trigger Mode
(M E m]
. O @)
Single
g (default setting)
Repeat 0] 0]
O X
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]

During the processing interval from the end of recording until entering the next
trigger standby condition (Auto Save, Auto Print, waveform display processing,
numerical calculation), triggering will not be accepted.
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I 9.3 Triggering by Analog Signals

| 9.3.1 Analog Trigger Settings and Types

The steps for making settings and selecting the type of analog trigger are described below.
The Trigger settings window ([Analog Trg.] sheet) is used.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings
window ([Analog Trg.] sheet)

1| 3
1. Level Trigger (= p.155) [I-—
\Afi : | lLevell ©.0000 V 31 Event 1
2. In-Window Trigger
Out-of-Window Trigger (= p.165) _|_ | 2 In Lower-Z.0860m Upper Z2.0080mY F -
’ — 3 Out Lower-Z2.80868m¢ Upper 2.8688mY F -

3. Voltage Sag Trigger (= p.156) ———- T MDropl  25.8m f= 58Hz
4. In-Period Trigger SPer.IL  6.6066 Y 5t P116.0960ms 129.G60ms F -
Out-of-Period Trigger (= p.157) LI EPer.0L  A.00088 Y 5t P118.6800ms 126.088ms F -

5. Glitch Trigger (= p.157)_____ —C/Blit.L  0.0008 ¥ 51 Event 1 Width 260.00is5 |

Move the cursor to the [Type] item of the channel for which to make the setting.
Select the trigger type with the F keys.

Move the cursor to the parameter item with the CURSOR keys.

A W DN P

Select the parameter value with the F keys.

@ To copy the setting to another channel

The Trigger settings window ([Analog Trig] sheet) can be used to copy a setting.
See:"8.9 Copying settings to other channels (calculation No.) (Copy function)" (=
p.139)

NOTE When the FFT function is used and [Reference] item on the [Status] sheet is
set to [From Memory], an analog trigger cannot be set.
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1. Level Trigger

A trigger is applied when an input signal crosses the specified trigger level
(threshold voltage).

V
Trigger Level N
Input Waveform _/ \
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Trigger Slope: [T 4]
NOTE In this manual, indicates a "trigger point”, as the time at which a trigger is
applied.
Type Parameters
L] (Level) Sets the level (voltage value) for the trigger. (The setting

can be made in 1/50 increments.)

Determines whether triggering occurs when the signal
crosses the threshold (trigger level) on the upslope (rising
edge) or on the downslope (falling edge). With the [{] set-
ting, triggering occurs in either direction.) (T, |, $)

[Level] The number of signal rising edge (or falling edge) events is
[Event] counted, and triggering occurs when the Event number set
here is exceeded. (1 to 4000)

Triggering occurs when the trigger criteria are met within
the specified filter width. This is useful to prevent spurious
triggering due to noise. ([M Em] [EFT ]: Off, 0.1 - 10 div,
[RE c]: Off, On*) *: Filter width is 10 ms.

[S] (Slope)

[F] (Filter)

2. In-Window Trigger, Out-of-Window Trigger

Upper and lower limit values are set for the trigger level, and triggering occurs
when the input signal enters this range (In) or leaves this range (Out).

(In) W (Out) 7
Upper Threshold Upper Threshold 7Z
Lower Threshold v\ Lower Threshold /

Type Parameters
[Lower] Set the Tower limit value.
(The setting can be made in 1/50 increments.)
Set the upper limit value.
[Ior:] 1ippecer] (The setting can be made in 1/50 increments.)
[Out] Triggering occurs when the trigger criteria are met within
[F] (Filter) the specified filter width. This is useful to prevent spurious
triggering due to noise. ([M E M) [FFT ]: Off, 0.1 - 10 div,
[RE_C]: Off, On*) *: Filter width is 10 ms.
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Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings
window ([Analog Trg.] sheet)

1| 3
1. Level Trigger (= p.155) —[I-_
Y . [ lLevellL ©.08688 Y St Event 1
2. In-Window Trigger
Out-of-Window Trigger (= p.155) | 2 In Lower-Z2.008688mY Upper 2.8686mY F =
) ’ — 3 Out Lower-2.00088m¢ Upper 2.6600mY H -
3. Voltage Sag Trigger (= p.156) ———— ayDropl 25.9mY §= GEHz
4. In-Period Trigger SPer.IL ©.6808 YV St P110.060ms 120.008ms F -
Out-of-Period Trigger (= p.157) I——GPET.DL g.aa0g v 5t P118.068ms 220.8080ms F -
5. Glitch Trigger (= p.157)—|_l?m it.L @.0808 ¥ St Event 1 Width 288,00

Move the cursor to the [Type] item of the channel for which to make the setting.

Select the trigger type with the F keys.

Move the cursor to the parameter item with the CURSOR keys.

A W DN B

Select the parameter value with the F keys.

3. Voltage Sag Trigger (mem Eer] only)

Triggering occurs when the voltage peak drops below a preset level for more
than half a cycle. The allowable time axis range is 20 us - 50 ms/div.

1/2 Period

Type Parameters

[LT (Cevel) Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)

[f=] (Frequency) Select 50 or 60 Hz.

[VDrop]




4. In-Period Trigger, Out-of-Period Trigger
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The rising edge and falling edge cycle of the reference voltage is measured, and
triggering occurs when the cycle enters the preset range (In) or leaves the preset

range (Out).

See: "Description” (= p.159)

Reference /\ /\ About the Trigger Point
Voltage Level i The trigger point occurs one sam-
Period Upper Limit w \J ple after the criterion is met.
:jl ' Within Period '4'—>. Period Upper Threshold
Period Lower Limit Range Out of Period Range
Type Parameters

[LT (Cevel) Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)

[S] (Slope) Determines whether triggering occurs when the signal
crosses the threshold (trigger level) on the upslope (ris-
ing edge) or on the downslope (falling edge). (T, )

P Available settings are 0 and more than 5 times the sam-

(Period lower  pling frequency. Settings higher than the upper limit val-

[Per.1] Iimit)*1 ue are not accepted. (When the setting is 0, the lower
or limit is disregarded, and triggering occurs only on the
[Per.O] upper limit.)

[T The setting range extends to 20,000 times the sampling

(Period upper  frequency. Lower settings than the lower limit value are

Iimit)* not accepted.

[F] (Filter) Triggering occurs when the trigger criteria are met with-
in the specified filter width. This is useful to prevent spu-
rious triggering due to noise. ([M E m] [FET J: Off, 0.1 -
10 div, [R E c]: Off, On*) *: Filter width is 10 ms.

*1: Changes in sync with the time axis range.

5. Glitch Trigger(mem &ex] onl

y)

Triggering occurs when the input signal crosses the trigger level (threshold volt-
age) if its pulse width is shorter than the specified width.

Glitch Width
[ I
Trigger Level
Input Waveform— S L
Trigger Slope: [ T] 1€

Type

Parameters

[LT (Cevel)

Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)

[S] (Slope)

Determines whether triggering occurs when the signal
crosses the threshold (trigger level) on the upslope (rising
edge) or on the downslope (falling edge). (T, 1)

[Grit.] [Event]

The number of signal rising edge (or falling edge) events
is counted, and triggering occurs when the Event number
set here is exceeded. (1 to 4000)

[Width]

Sets the pulse width (time) that is used to determine a
glitch. Triggering occurs when the width is lower than this
value. (The available setting range depends on the sam-
pling frequency. Lower limit: sampling frequency x 2, up-
per limit: sampling frequency x 4000)
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©»

When Using Noisy Signals for Triggering

Method 1: Enable the trigger filter

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
(interval).

Filter Width

Trigger Level M ﬁﬂ
/V

The noise does not cause triggering.

Trigger Point

Method 2: Setting an Event Count

If triggering occurs too frequently, an event count can be specified so that a
trigger is accepted only after the specified number of trigger events has
occurred.

Example: When the event count is set to [4] (Slope: T)

5V |—| |—|

Trigger Level 25V
w Ul
2 3

1

4 Event Count

Suppressing Noise Effect

Noise near the trigger level can erroneously increment the event count. Set the trig-
ger filter to avoid such effects.

5V
Trigger Level |_| |_|
25V }
— R
0 V——;"|
2 X 3

1 4 Event Count
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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 screen - Status sheet.
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 a trigger when the frequency increases (shorter period) above the
upper threshold:

Set the period trigger type to [Per.l], and the lower threshold to [0]. The lower
threshold is ignored, and triggering occurs when the frequency exceeds that cor-
responding to the upper threshold.

To apply a trigger when the frequency decreases (longer period) below the upper
threshold:

Set the period trigger type to [Per.O], 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
Reference | / signal crosses the reference volt-

Voltage Level \y \/ age level, before reaching the low-
er period threshold.

Lower Threshold

When the input signal period is longer than the specified upper threshold
(Trigger Slope: T)

Input Signal Triggering occurs when the upper
Period threshold period is reached, be-
fore the rising edge (T trigger
/\ slope) of the input signal crosses
Reference AN the reference vo!tage Iev.el..
Voltage Level \ Therefore, the trigger point is de-
termined by the upper threshold

Upper Threshold of the period range.
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9.4 Triggering by Logic Signals (Logic Trigger)

The steps for making settings and selecting the type of logic trigger are described below.
The Trigger settings window ([Logic Trig] sheet) is used.

» 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
trigger criteria are met for at least the specified filter width.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings
window ([Logic Trig] sheet)

Logic Channels 1. 2. 3.
| | |
Ch Terms Filter 1 2
1 Move the cursor to the channel you want to set. & Or = ® X
L B &nd = ®
2 Use the F keys to make the setting. E =
'.f_\,| —
B —
L&
E —
D —
1. Trigger Sets the trigger probe combining logic (AND/OR).
Off Logic triggering is disabled. (default setting)
OR Triggering occurs when input signal logic matches any set-
ting in the trigger pattern.
AND Triggering occurs only when input signal logic matches all
settings in the trigger pattern.
2. Filter Sets the filter width (trigger filter) for triggering. (as occasion demands)

Suppresses triggering from noise.(= p.158)

[MEM] off Trigger filtering is disabled. (default setting)

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

REC 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)
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3. Trigger Pattern Make the settings of the logic trigger pattern.
X Ignore signal. (default setting)

Trigger at LOW signal level.
1 Trigger at HIGH signal level.

@ To copy the setting to another channel
The Trigger settings window ([Logic Trig] sheet) can be used to copy a setting.

See:"8.9 Copying settings to other channels (calculation No.) (Copy function)" (=
p.139)
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Setting Example Example 1: Trigger when the input signal matches any of the following cri-
teria:

Channel 1 (LA1): HIGH level Trigger Pattern

Channel 2 (LA2): LOW level J
Trigger: OR LAL T __ ]
LA[1,2,3,4:[10XX] LA2 o T [ 1__
Triggering occurs when the LA1 or LA2 trig- A3 X [
ger criteria are met. LA4 X N

Example 2: Triggering occurs when the
input signal matches both of the following criteria:

_ Channel 1 (LA1): HIGH level
T Patt ;|

ragerratem - & | Channel 2 (LA2): LOW level

LAL v Trigger: AND

LA2 0 : LA[1,2,3,4]:[10X X]

LA3 X | . _|_
e x L

NOTE « If the conditions are met already when measurement is started (AND: all trig-
T — ger patterns are met, OR: one trigger pattern is met), triggering does not occur.
Triggering only occurs if the conditions are removed and then met again.

« Triggers for standard logic channels (LA, LB, LC, and LD) are enabled regard-
less of the logic waveform display or unit type.
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9.5 Trigger by Timer or Time Intervals (Timer Trigger)

9.5 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 System screen - Init sheet. (= p.35)

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

1 Enable or disable the timer trigger.
Move the cursor to the [Timer Trig] item.

Off
On

Timer triggering is disabled.

Timer triggering is enabled.

(When [On] is selected)
Set Start and Stop times.

Move to cursor to the [M], [D], [h] and [m] items to set
recording Start and Stop times.

Set the date and time.

To set the current date and time:
Select [Present Time].

(To apply a trigger through the specified interval, from
Start to Stop)

Set the Interval.

Move to cursor to the [D], [h], [m] and [s] items of [Interval].

Set the recording interval.

After pressing the START key, recording starts at the speci-
fied Start time.

To stop recording early:
Press the STOP key.

1 Timer Trig On
M D h ms
2 Start 5- 8 13:17.69
Stop 5- & 13:17.6¢
3 Interval 6 B: @. 4
Records the specified recording length
START key
|
. >| . I
Start Time Stop Time
Interval

When the specified interval is shorter
than the specified recording length:
Records the specified recording length

START key
x E X |
<=2 |
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.163)

When the interval is set to zero
If the [Repeat] trigger mode is selected, or
REC&MEM function is used, recording is
repeated from Start to Stop times.
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9.5 Trigger by Timer or Time Intervals (Timer Trigger)

About start and stop times

« Start and Stop times should be set as times elapsed since the START key was
pressed.

* When the trigger mode is [Single] and the timer trigger is [On], only one timer
trigger specified as the Start trigger is recognized. Interval and Stop time trig-
gers are ignored.

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.

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 stops after
Recording Length

Recording
Length

Memory Function
Recorder Function Recording stops at Stop Time

Interval

sbumas 1abbl1 6 191deyd
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9.5 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 Measurement

Level Trigger /\ A /\

‘ \V’
Start Time / Stop Time
)
> <

Timer Trigger + -: ° I

Interval —% < ' >(< >T< ’I
'
= = I s D

Recording

When trigger criteria are ANDed together (Trigger Source: AND)

Outside of Timer Time Timer Trigger is not Trigger was applied only once %erzlg'erir?:e

Start Measurement applied, so ignored within the interval, so ignored

Level Trigger

Start Time : ! Stop Time
Timer Trigger Iy v NN . " e o |
A T - T 1
Interva|//< > < ; > ﬂ ' > |« :>: Measurementends
. | : > ' | at Stop time
Recording

Ignored because they occur while recording
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9.6 Applying an External Trigger (External Trigger)

9.6 Applying an External Trigger (External Trig-
ger)

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.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

sbumas 1abbl11 6 121deyd

1 Enable external triggering.

Move the cursor to the [Ext Trig] item. Trig Prio - Timer
Trig arc iR
Star{
[ Ext Trig Eln] Stop
Off Disables external triggering.(default setting) e
On Enables external triggering.

2 Apply the input signal to the external trigger (EXT.TRIG)
terminal.
See: "16.2.5 External Trigger terminal (EXT.TRIG)" (= p.293)

I 9.7 Triggering Manually (Manual Trigger)

Triggers can be applied manually by pressing Manual trigger key. Manual trig-
gering takes priority over all other trigger sources, regardless of settings.

To stop recording:
Press the STOP key.

) One Recording is carried out for one recording length and then
keypress stops.
Two Recording stops when key is pressed.
keypresses

NOTE As for other trigger types, triggering does not occur during pre-trigger standby.
— = Set the trigger priority function to [On].
See: "9.8.2 Setting Trigger Acceptance (Trigger Priority)" (= p.168)
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9.8 Pre-Trigger Settings

9.8 Pre-Trigger Settings ED

This applies to the Memory function, and FFT function only.

By setting a portion (number of divisions or percentage) of the recording length to occur before trig-
gering, 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 Recording for a Specified Duration
After Triggering
‘
Pre-Trigger Setting Recording Pre-Trigger Setting Re|cording Length
Amount Length Amount

NOTE » When all trigger sources (analog, timer trigger, etc.) are disabled (Off), pre-trig-
T — ger settings are ignored.

 Pre-triggers cannot be set by div with the FFT function.

| 9.8.1 Setting the Trigger Start Point (Pre-Trigger)

Set the position of the trigger point relative to the specified recording length.
There are two setting methods. (Setting by percent and setting by div)

Procedure

To open the screen: Press the DISP key — Waveform screen

1 Select the unit to set the pre-trigger. Trigfnie:;]p
Move the cursor to the Pre-trigger. 107
I Imebase:
18ms/div
% Settings are by percent. (default setting)
div Settings are by number of div. For external sampling, set by

number of samples.

2 Enter the numerical value.

(When [%] is selected)

With the recording start point as 0% and the recording end point as
100%, set the % for the trigger point.

-95%, 100%, 95%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, 5%,
2%, 0%

(When [div] is selected)

With the recording start point as Odiv and the recording end point as
the set recording length, set the number of div for the trigger point.

-Recording length (div) to +Recording length (div)
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9.8 Pre-Trigger Settings

Description About pre-triggering and the recording period (recording length)

EiTrigger Point

Pre-Trigger setting examples 95%

q

95% 95% of the recording length is '\
recorded before the trigger WW"WW/ PNAANSIAMAANAAANAANAAN

point 50% 50%
. . —I—>
50% 50% of the recording length is
recorded before and 50% after v / \

the trigger point
-95% 95% of the recording length is <

recorded after the trigger point f\
ANV\MN\'\J NAAAAAAAAAA

NOTE  Trigger events during the specified pre-trigger recording period are ignored. To
T — enable recognition of such triggers, set Trigger Priority to [On].

See: "9.8.2 Setting Trigger Acceptance (Trigger Priority)" (= p.168)

sbumas 1abbl11 6 121deyd

Difference between [Pre-Trigger wait] and [Trigger wait]

When measurement is started, the specified pre-trigger length is recorded. This
period is indicated as the [Pre-Trigger 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.57)




168

9.8 Pre-Trigger Settings

9.8.2 Setting Trigger Acceptance (Trigger Mewm
Priority)

This applies to the Memory function only.
You can set whether a trigger is recognized (accepted) if trigger criteria are met during this period.

» When pre-triggering is enabled, trigger events are normally ignored for a cer-

tain period after measurement starts (while recording the specified pre-trigger
period).

» This period is indicated on the Status bar as [Pre-Trigger wait].

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

Move the cursor to the [Trig Prio] item.

(Tria Prio - | Tim
ITIE arC ur
Off Trigger events are ignored during [Pre-Trigger wait] Sta
default setti .
(default setting) Ext Trig On Sto
On Trigger events are recognized (accepted) during [Pre- Tou

Trigger wait].

Description When trigger criteria are met during [Pre-Trigger wait]

Example: When the pre-trigger period is set to 50%

Trigger Priority: [Off] Trigger ignored 50% of Recording Length
50% of Recording Length after trigger
# before trigger ‘
Start
Measurement|

[Pre-Trigger wait]  [Trigger wait] [Now Storing]

(After 50% of the Recording Length is recorded internally, the [Trigger
wait] state begins)

Trigger Priority: [On]  Trigger accepted

Recording Length before trigger ‘ 50% of Recording Length after trigger
Start
Measurement
<> le—>

[Pre-Trigger wait] [Now Storing]
(A trigger event occurs while 50% of the Recording Length is being
recorded 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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9.9 Setting Trigger Timing

I 9.9 Setting Trigger Timing

This applies to the Memory function only.
Set waveform recording operation when a trigger event occurs.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

Move the cursor to the [Timing] item.

REC

Start

Stop

Start & Stop

Start recording when a trigger event occurs, and stop after
the specified recording length.(default setting)

Start recording when the START key is pressed, and stop

when a trigger event occurs.

trigger event.

Record the interval from one trigger event until the next

Description  About trigger timing

Recording
Starts

Recording
Stops

With [Single]
trigger mode

With [Repeat]
trigger mode

Lo -

14 -

15 -

16 -

[Timing Start ] Timer Trig
Ir1g arc e,

Ext Trig -

The selected trigger mode determines how recording stops.

? Recording START key Recording ? Recording
[Start] [Stop] [Start & Stop]

Recording starts when a trigger
event occurs

Recording starts when you press
the START key

ger event occurs

Recording starts when a Start trig-

\{

v

\{

Recording stops after data has
been acquired for the specified
recording length

Recording stops when a trigger
event occurs

Recording stops when a Stop trig-
ger event occurs

If no trigger event occurs before the specified recording length elapses:
[Stop] or [Start & Stop]: Recording stops after data has been acquired for the specified recording length

The Trigger Wait state begins af-
ter data has been acquired for the
specified recording length

When another trigger event oc-
curs, data is again acquired for the
specified recording length, then
Trigger Wait resumes (repeats)

When a trigger event occurs, re-
cording stops and then starts
again (repeats)

When a trigger event occurs, re-

tinues until the next trigger occurs

cording stops and the Trigger Wait
state resumes. When another trig-
ger event occurs, recording con-

(repeats)

If no trigger event occurs before the specified recording length elapses:

[Stop]

a trigger event occurs.
[Start & Stop]: The Trigger Wait state begins after data has been acquired for the specified recording length

(Start Trigger)

: After data is acquired for the specified recording length, recording restarts. This repeats until

Example: When the trigger type is Level Trigger, Level = 0.000 V, and Slope = T(rising)

Setting of [Timing]

[Start]

[Stop]

[Start & Stop]

T~

J

ov

START key

OVV\ 1
M

~)
i

ov

Records for specified record-
ing 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 1abbl1 6 191deyd
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9.10 Setting Combining Logic (AND/OR) for Multiple Trigger Sources

9.10 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 com-

plex trigger criteria.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

Move the cursor to the [Trig Src] item.

[Select> LEEEALEE Time
OR Triggering occurs when any one of the specified trigger [Tr ig Sre OR ] g

source criteria is met. (default setting) ) tar

. . - i Ext Trig On Stop

AND Triggering occurs only when all of the specified trigger Inte

source criteria are met.

Description

(Memory Function case)

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 a trigger when the upslope (T) of the waveform crosses zero volts
Triggering occurs as follows in the AND and OR cases.

Channel Trigger Trigger Level Slope Filter
Chi, Ch2 Level 0.00 V T off

Start Measurement

[AND] One waveform has crossed
ov above 0V as the other
Chl : <> crosses on the upslope
Ch2 Trigger criteria have been met,
but no trigger occurs.
[OR] Either waveform crosses 0V
on the upslope
ov
Chl
Ch2 Trigger criteria have been met,

but no trigger occurs.

If both [Start] and [Stop] trigger timing criteria are combined, the simultaneous trigger
sources are logically ANDed.
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9.11 Using trigger settings to search measurement data

9.11 Using trigger settings to search measure-
ment data

Trigger settings can be used to search measurement data.

Locations that match the set trigger criteria in the measurement data are searched for and displayed
sequentially.

Using the same method to set triggers, it is possible to search for criteria different to those at the
time of measurement.

Example 1: The measurement trigger criteria is trigger level 0 V and the data search condition is
level 100 V.

Example 2: After measurement with a free run without a trigger, locations that exceed 100 V are
searched for.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key— Trigger settings window
([Analog Trig], or [Logic Trig] sheet)

sbumas 1abbl11 6 121deyd

1 After measurement is finished, set the search criteria.
The setting method is the same as described in "9.3 Trigger-
ing by Analog Signals" (= p.154) and "9.4 Triggering by 3 2
Logic Signals (Logic Trigger)" (= p.160). |

2 Specify the search range.

Move the cursor to the [Area] item.

rig searchiérea @ Whole Wave
Whole Wave Search all measured data. (default setting) 1.5m= s
A-B Wave Search in the range between A/B cursor.

(When using memory division)

Whole Display Applies search to the whole display blocks. * When sele_cting A/B range and only
Blocks A cursor is shown on the screen,

search will be performed on the
data after A cursor.

A/B Display When setting the A/B cursors on the display blocks, ap-

Blocks plies search to the range between the A and B cursors on « The search range for [Whole
the display blocks. Blocks] and [A/B Whole Blocks]
Whole Blocks Applies search to the data in the whole blocks. will be defined according to the

start block and the number of

A/B Whole When setting the A/B cursors for the whole blocks, applies HOES @ e MEEEES.
Blocks search to the range between the A and B cursors for the
whole blocks.

3 Execute search.

Move the cursor to the [Trig search] item.

Execute Start the search from the beginning of the measurement  Search and search for next can be per-
search data. formed using the T (manual trigger)
key as well.

Search next Search for the next search condition from the current po-
sition.

Move A cursor Move A cursor to the searched position.
Move B cursor Move B cursor to the searched position.

Clear Clear the searched position.
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9.11 Using trigger settings to search measurement data

Description

NOTE

Search results

Locations that match the criteria are displayed in the center of the screen and an
S mark is displayed in this position.

When no matches are found, a message
stating that no matches were found is dis-
played.

 Pre-triggers, trigger priorities, external triggers and timer triggers cannot be
used as search conditions.

» The trigger position and search results may not match.
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Chapter 10 m

Numerical calculations can only be used with the Memory function.
Results calculated from the acquired waveform are displayed as numerical values on the Waveform
screen. Numerical calculation settings are made on the Status screen - [Num Calc] sheet.

~ Opening the [Num Calc] sheet

STATUS T Status  SBNGISSNEN. Venory Div_ Wave Calc "2 @G i 10104
Function:
[Numer ic Calc Settings] VENORY

Numerical Calc | On Print Calc Result On

Calc Area A-B Wave Save Calc Result On

Stop Made GOBNG Folder to save New File
Save to
Save Name MEAS

Mol Twpe [ Ch | Parameter | Stat jukel Lower | Upper
tverage Chi off
RMS thi On | -1.6000 1.6066

suonaun4 uonenofed [eauswnN Ot Ja1deyd

1
2
m 3| Peak-Peak Chi 0ff
4 | Pulse Width Chi L @.0000 F - 51 First Off
5 Duty Ratio LAL F - First Off e :
1 1 6 0
Pressing this key repeatedly - L
. ; 8 0t i
displays the various sheets. IR
ff
1 off
12 off
13 0ff
14 0ff
[Status] < [Wave Calc] ot
16 off
i Nomerical caloul Toul in th
[Num Calc] - [Memory Div] i L o on
the top right of this instrument to move to other setting screens.

Numerical Calculations

* Average  Standard Deviation « High level calculation

¢ RMS (Root-Mean-Square) value  « Area « Low level calculation

» Peak-to-Peak Value e X-Y Area (Total of 24 types)

* Maximum Value * Time to Level - Specified calculation between
e Time to Maximum Value « Level at Time A/B cursors

« Minimum Value * Pulse Width Waveform calculations can be limited
e Time to Minimum Value » Duty Ratio(%) to data within the range specified by A/
 Period « Pulse Count B cursors.

* Frequency * Four Arithmetic Operations Calculation operator details:

* Rise Time * Time difference calculation "10.6 Numerical Calculation Type and
« Fall Time + Phase contrast calculation Description” (= p.185)

There are a total of 24 types of numerical
calculations, 16 of which can be performed
The result of a numerical calculation can be compared to a simultaneously.

preset reference range, for GO/NG (Pass/Fail) evaluation.

Numerical Calculation Judgment (= p.180)

: : : When the Scaling function is used, numeri-
Save/Print Numerical Calculation Results cal calculation is performed on the scaled

* Auto Save numerical calculation results value.

« Save specified existing numerical calculation result
See:"10.4 Saving Numerical Calculation Results" (= p.183)
« Auto Print

* Arbitrary printing

See:"10.5 Printing Numerical Calculation Results" (= p.184)
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10.1 Numerical Calculation Workflow

I 10.1 Numerical Calculation Workflow

There are two different ways of performing calculation.

« Calculating While Measuring: Settings for numerical calculation must be made before the measurement.
« Applying Calculations to Existing Data: Calculation is possible for waveform data after measurement is
completed, and for data saved on media.

Calculating While Measuring

Make Calculation Settings Make calculation settings on the [Num Calc] sheet. (= p.176)

When judging based on calculation results: (= p.180)

To automatically print or save calculation results: make printing
and saving settings before measuring.

» Saving calculation results automatically (= p.183)
v « Printing calculation results automatically (= p.184)
Start Measurement
v
Acquire Data The instrument acquires data when the trigger criteria are
met.
(If triggering is not enabled, the instrument acquires data when
you press the START key.)
Calculate "Measurement" appears on the screen's status bar.
Calculations are performed sequentially from No. 1 to No. 16.
l (To interrupt calculations, press the STOP key to abort)
Display Calculation Results Results are displayed on the Waveform screen. (= p.179)
v
(Calculation Judgments) (only if judgments are enabled)
v
(Print or Save) (if auto printing or auto saving are enabled)
v Calculation results are automatically printed or saved.
Stop Measurement
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10.1 Numerical Calculation Workflow

Applying Calculations to Existing Data

(Load the Data) (To load measurement data from storage media for calcu- (= p.77)
* lation)
9
Make Calculation Settings Make calculation settings on the Numerical Calculation (= p.176) Q
sheet ([Num Calc] sheet) -g«
* When judging based on calculation results: (= p.180) :
o
Execute Calculation Select [Exec] to execute calculations. g
e (To interrupt calculations, press the STOP key) g
§.
Display Calculation Results Results are displayed on the Waveform screen. (= p.179) (_7
=8
v 9)
=
. o o0}
(Calculation Judgments) (only if judgments are enabled) g-
=
4 T
c
S
(Print or Save) Print or save calculation results as occasion demands. a
o
>
7

¢ Print: PRINT key
¢ Save: SAVE key

When [Print Calc Result] (= p.184) or [Save Calc Result]
(= p.183)is set to [On], results are automatically printed or
saved.

@ When specifying a waveform range for calculation:

Before executing a calculation, specify the calculation range using the A/B
cursors (div or Trace cursors) on the Waveform screen. Set the calculation
range on the [Num Calc] sheet to [A-B Wave].

« Range cursors cannot be used to specify the range.
* When one cursor is used, the calculation range is from the cursor to the
end of the data.

See: "7.2 Specifying a Waveform Range (A/B Cursor)" (= p.105)
"10.2 Settings for Numerical Value Calculation" (= p.176)
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10.2 Settings for Numerical Value Calculation

I 10.2 Settings for Numerical Value Calculation

Procedure

To open the screen: Press the STATUS key — [Num Calc] sheet

1

(1)

[HIoKI] Status

Enable the Numerical Calculation function.
. ) THumeric Calc Settings)
Move the cursor to the [Numerical Calc] item.

Mumerical Calc | On P
Select [On]. Zalc Area &-B Wave 5
Stop Mode GO&ENG Fi

Specify the Numerical Calculation range.

Move the cursor to the [Calc Area] item. When selecting [A-B Wave], specify the

calculation range using the A/B cursors on
the Waveform screen.

If no measurement data has been ac-
quired by the instrument, first measure

] ) once so that the range can be specified for
A-B Wave Applies calculations to the data be- calculations to be applied to subsequent

tween A/B cursors. measurements.

WholeWave Applies calculations to the whole
waveform. (default setting)

See: "7.2 Specifying a Waveform Range (A/B Cursor)" (= p.105)

Perform calculation settings.

.Calculation No. (5) Phenomenon

1 Average Chl Off
2 RMS Chi -1.0000 1.6600
3 Pulse Width Chi L  6.6800 F - 51 pve Off
4 Timp Diff A Ch? | 1.6000 F  8.1divS® Fipst 0ff

(1) Calculation (2) Channel for (3) Parameters* (4) Statistical ~ *: Setting choices depend
Type Calculation calculation on the calculation type.

Select the calculation type.

. Also select [Judge] if you require judg-
Move the cursor to the number of the calculation type for ment of calculation results.(=> p.180)
which to make settings, and select the calculation type.

(When you select [List] a list of calculation types appears. To clear the dis-
play, press the TRIG.SET key once more.)

Off No calculation. (default setting) X-Y Area Area of X-Y composite waveform
Average Average value of waveform data Time to Lev* Time from trigger to specified level
Rms RMS value of waveform data Lev-time Measurement value at a specified time
Peak-Peak Peak-to-peak value of waveform data point after triggering
Maximum Maximum value of waveform data Pulse Width* Pulse width of waveform data
Max-Time Time from trigger to maximum value DUty Ratio* Duty of waveform data
Minimum Minimum value of waveform data Pulses* Pulse count of waveform data
Min<Time Time from trigger to minimum value Calculation Four arithmetic operations on numerical
) ! ) calculation results

Period Period of signal waveform _ . ] )

. Time Diff* Time difference between phenomenon A
Frequency Frequency of signal waveform and B
ST Rise time of waveform data Phase Diff* Time difference between phenomenon A
FallTime Fall time of waveform data and B displayed as a phase contrast.
Std Dev Standard deviation of waveform data  High Level High level value for waveform data
Area Area enclosed by zero position and Low Level Low level value for waveform data

signal waveform - -
*. Setting can also be made for logic channels




(2)

3)

(4)

(5)

4
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10.2 Settings for Numerical Value Calculation

Select the channel for calculations.
Move the cursor to the item for the calculation target, and
select the channel.

(A logic channel can also be selected for Time to Level, Pulse Width, Duty
Cycle, and Pulse Count.)

Set parameters.

Settings may not be necessary for some calculation types
When calculating time differences and phase contrast,
makes settings for A and B channels.

Move the cursor to the parameter items, and make appropri-
ate parameter settings.

See: "Parameter table" (= p.178)
See: "8.1.3 Alphanumeric Input" (= p.121)

Set the statistical calculation.

Move the cursor to the [Stat] column.

First Calculate at the first condition of the measurement data.

Average Acquire the average value of the calculation resultin the
measurement data.

Max Acquire the maximum value from the calculation resultin
the measurement data.

Min Acquire the minimum value from the calculation result in

the measurement data.

When time difference calculation or phase contrast cal-
culation has been selected, set Ch (channel) and param-
eters for A and B.

Execute the calculations. (when judging calculations (=
p.180))

Applying Calculations to Existing Data

Select [Exec].

When calculating automatically after measurement

Press the START key to start measurement.

When printing or saving calculation re-
sults during measurement

Settings must be made before the mea-

surement.

See:"10.4 Saving Numerical Calculation
Results" (= p.183)
"10.5 Printing Numerical Calculation
Results" (= p.184)

When printing or saving existing data

Use PRINT key or SAVE key.

See:"5.2.3 Saving Data Selectively (SAVE
Key)" (= p.74)
"6.3 Manual Printing With PRINT
key (Selective Printing)" (= p.93)

©

Use the [Num Calc] sheet.

See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (= p.139)

To copy a calculation setting to another calculation number

suonaun4 uonenofed [eauswnN Ot Ja1deyd
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10.2 Settings for Numerical Value Calculation

Parameter table

Calculation Type | Parameter Parameter description
Period L (Level) Calculation is based on the interval (time) when this level is crossed.
Frequency -
Pulse Width Only when the measurement signal has crossed the level and has not crossed the
Pulses F (Filter) level again within the specified filter width, it is taken as a valid event. This is useful
Duty Ratio* to exclude level crossing events due to noise.
Time Diff Calculation is based on the interval (time) when the level is crossed.
Phase Diff Depending on this setting, either crossing on the upward slope (T) or downward
S (Slope(T, 1)) slope ({) is used for calculation.
*: Level and
Filter only
L Determines which section of the waveform between the upper and lower limits is
Risetime - - . .
. P (%) used for risetime (or falltime) calculation. The range is narrowed from the upper and
Falltime L
lower limit values by the percentage set here.
L (Level) Calculates the time specified level is crossed.
Only when the measurement signal has crossed the level and has not crossed the
; F (Filter) level again within the specified filter width, it is taken as a valid event. This is useful
Time to Lev . .
to exclude level crossing events due to noise.
Determines whether the time is calculated until the signal crosses the specified lev-
S (Slope(T, 1))
el on the upward slope or on the downward slope.
Specifies the time for calculating the measurement value, using the trigger position
Lev-Time Time or Measure (Calcula- as zero.
tion results) To use the numerical calculation result, specify the numerical calculation number.
The range specified by A/B cursors is not available.
Numerical Calculation No. Sets the numerical calculation number.
Calculation

+, -, %X, +

Sets the operators for the four arithmetic operations.

NOTE

» Depending on the signal waveform, calculation values for the Period, Fre-
quency, Risetime, and Falltime parameters may not be displayed.

» When Scaling is enabled, the waveform data are scaled before numerical cal-
culation. The units for parameter values are derived from the units set for the
Scaling function.

See: About Scaling: "8.5 Converting Input Values (Scaling Function)" (= p.128)
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10.2 Settings for Numerical Value Calculation

10.2.1 Displaying Numerical Calculation Results

Numerical calculation results are displayed on the Waveform screen

[hicki] 8-tay 13:30:57 | Hioki | L EES 8-tay 13:31:14
ot MEMORY =T = — HEFORY
1 001 7 E ‘5355“‘ . 1 fuerage Chi 0.012 ¥ M ‘5355“‘
. ingle RIS Cht 03724 v ingle
! i C 2l CUl I ON
imebase: PLS-Hidth ChL  1st 200ns Timebase:
1oms/di Results Duty Ratio ChL Ave 4958 2 Toms/di

{ 108us/S) { 108us/S)

®1|
{ 10.00ms)|

®1|
{ 10.00ms)|

hot hot

25di
{ 1.000 s)|

25di
{ 1.000 s)|

ons 56ms. 100ms 156ms 200ms. ons 56ms. 100ms
4 a5 Eab 4 a5 Eab

2 5l
9 e 10 16 Euy S e 10

Press the DISP key.

Numerical values and waveforms are displayed

separately.

See: "7.7.3 Switching the Waveform Display Width"
(= p.114)

If the display is hard to view because of
overlapping numerical values and wave-
forms
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@ To save calculation results after measuring:
Set the [Select at save] item to [Yes]. When you press the SAVE key after
measurement, you can select the content to be saved. (Select [Calc Result].)

See: "5.2.3 Saving Data Selectively (SAVE Key)" (= p.74)
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10.3 Judging Calculation Results

Set the judgment criteria (upper and lower threshold values) by which to judge numerical calculation
results. Judgment criteria can be set for every numerical calculation.

Waveform acquisition processing depends on the trigger mode setting (Single or
Repeat) and the criteria specified to stop measuring upon judgment (GO, NG or
GO & NG).

Make Calculation Settings

\

Start Measurement

> ] <

Acquire Data

* Measurement repeats until you
Calculate press the STOP key
Measurement repeats *
until stop criteria are met

Display Calculation Results

\

Stop criteria Calculation Judgments
not met

Stop Criteria

Stop Criteria Met or
Stop Criteria is
GO&NG

Print or Save

Trigger Mode

[Single]

[Repeat]

Stop Measurement

NOTE Automatic saving and automatic printing will not be carried out before termina-
—  —= tion conditions are fulfilled at the end of the calculation evaluation.
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Procedure

To open the screen: Press the STATUS key — [Num Calc] sheet

1 Make calculation settings. (= p.176) (e e P |
2 N+

-1.0060 1.0000
urrt
i i 51 First 0f

2 Enable the judgment function. F:E mé Lower limit Upper limit

Move the cursor to the [Judge] setting for Calculation No. to value value

judge, and select [On].

m Status Memor

[Numeric Calc Settings]

Off Judgment is not carried out. Numerical Calc | On Print
On Result will be NG (Fail) if judgment range is exceeded. Calc Area A-B Wave Save |
Any channel in which result was NG is shown in red. 4+top Mode GOENG Folde

Save

3 Specify the judgment thresholds.

Move the cursor to the [ Lower] and [Upper] items.

Select an entry method and enter the threshold values.
Input range:-9.9999E+29 to +9.9999E+29
See: "8.1.3 Alphanumeric Input" (= p.121)
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4 Select the Stop Criteria upon judgment.

Move the cursor to the [Stop Mode] item.

GO Continue to the next process when within the threshold range
(PASS judgment)
NG Continue to the next process when outside of the threshold

range (FAIL judgment)
‘ GO&NG  Continue to the next process regardless of judgment result.

Execute the calculations.

Applying Calculations to Existing Data
Select [Exec].

When judging automatically after measurement
Press the START key to start measurement.

NOTE About upper and lower threshold
————= The upper threshold of the period range cannot be set below the lower threshold,
and vice-versa.
About executing the calculation
Processing depends on the Trigger Mode setting.
If calculating while acquiring waveforms, measurement is repeated until the Stop
Criteria are met. (= p.180)

@ To record all calculation results

Set the Stop Mode item to [GO&NG].
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10.3.1 Display of Judgment Results and Signal Output
Judgment results of numerical calculations are displayed on the Waveform screen.

Within the judgment threshold range: GO judgment
Out of the judgment threshold range: NG judgment (displayed in red)

 Hioki | A
——Measure---  Judge: NG -Logic
MAXIMIM CHL  26.3500n)/
MINIMUM CHL  ~26. 45601
MAXIMUM CHS 6580001
MINIMUM CHS  -11.8500
MAXIMUM CH7  -10.240n/  mmm
MINIMUM CH7  -10.2480n
MAXIMUM CH  xxxess
MINIMUM CHO  xexess LLL}
MAXIMUM CHIL -10.2480n
MINIMUM CHLL -10.2480n
MAXIMUM CHL3  1.95000n
MINIMUM CHL3 849999,
PLS-COUNT CH2 24
PLS-COUNT CH2 2
z, PLS-COUNT CH2 24 (L]
= PLS-COUNT CH2 24

]

-—-Measure--- Judee: NG

T, MAXIMUM CH1  26.3566mY

4 MINIMUM CH1  -26. 4586m/

M&XIMUM CHS  6.56686my

T MINIMUM CHS  -11.8566my

B MAXIMUM CH? -16.24686mY

MINIMUM CH?  -1@.2486m/
M&XIMUM CHY EEEHEE
----- T MIMIMUM CHS EEEHEE

I— e M&XIMUM CH11 -1@.2486m/

MINIMUM CH11 -1@.2486m/

- M&XIMUM CH13  1.95866m/

D MINIMUM CH13  849.999.

]

o]

e

PLS-COUNT CHZ 24

I S I . PLS-COUNT CHZ 24
T, PLS-COUNT CHZ 24

4 PLS-COUNT CHZ 24

When printing, judgment results for each parameter are also printed.

When the judgment result is GO
» The GO signal is output at the GO/EXT.OUT.1 external I/O terminal.

When the judgment result is NG

» The NG signal is output at the NG/EXT.OUT.2 external I/O terminal. The NG
judgment is asserted when any channel is judged as NG.

» When the beeper is enabled, a beep sounds when a result is out of the thresh-
old range.
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| 10.4 Saving Numerical Calculation Results

Calculate and automatically save during data acquisition. Before measurement begins, the calcula-
tion settings need to be set.

ACAUTION When using auto save during measurement, do not remove the storage media
=————  specified as the save destination until the measurement operation is completely
finished. Doing so may damage data on the storage media.

Procedure

To open the screen: Press the STATUS key — [Num Calc] sheet

l Enable the saving of numerical calculation results.

Print Calc Result 0+f
Move the cursor to the [Save Calc Result] item. 1 3ave Calc Result On
. 2Faolder to save Mew File
Select [On]. (default setting: Off) 3Save to

4 Save Name

2 Select the file creation method.

. New File Creates a new file for each measure-
Move the cursor to the [Folder to save] item. ment

Existing File Adds calculation results to one file.
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3 Setthe save target

Move the cursor to the [Save To].

Select [Edit]. HDD: ¥
The Browse folders dialog box appears. (See illustration at right.) <& HOD:
@ [F:¥
S SB1:¥
Move the cursor to the save target me_dla. selecta media.  CURSOR () O
Select [Confirm] to confirm the selection. Open nextlower e o
folder level:
To create a new folder to use as target, select [New
Folder].
4 Enter a save name (if you want to use a different
name).
Move the cursor to the [Save Name] item.
Enter the save name. (default setting: MEAS)
See: "8.1 Adding Comments" (= p.118)
Save Name
Confirm the measurement configuration and numerical * The maximum length of the Save Name string
calculation result settings, then start measurement is 123 characters. The maximum path length is

255 characters.
« A sequential number starting from 0001 is auto-
matically appended to the Save Name (when
After the data is acquired and the numerical calculation process completes, [New File] is selected).
the numerical calculation results (text) are saved automatically to the specified
storage media.

(Press the START key).




184

10.5 Printing Numerical Calculation Results

Example for saving numerical calculation results

NOTE !f you save numerical calculation results, characters or display items used on the
= instrument are converted as shown below.

Characters used on the instrument Saved characters

2 "2

3 A3

n ~u

Q ~0

e ~e

° ~C

+ ~+

ue (display only) ukE

°C (display only) c

<When calculation settings are as follows>

Calculation No. 1: Maximum value of analog channel 1
Calculation No. 2: Maximum value of analog channel 1
Calculation No. 3: Maximum value of analog channel 2
Calculation No. 4;: Maximum value of analog channel 2

"Trig Time" ,"Nol Maximum Ch1" ,"No2 Minimum Ch1" "No3 Maximum Ch2" ,"No4 Minimum Ch2" «
- g g

"08-04-11 17:40:33.351","+3.00078E-05","+2.12000E-04","+2.00000E-03","+1.30000E-03" ¢
"08-04-11 17:44:25.976","+3.06078E-05","+2.39996 E-04","+2.00000E-03","+1.10000E-03" «¢

Recorded in the order of the calculation settings of line 1.

Line 1: Calculation Settings
Line 2: Calculation Result Unit —
From Line 3: Calculation Results

10.5 Printing Numerical Calculation Results

You can print the calculation results.
When Auto Print is enabled, the result data are printed after waveform printing.

Procedure

To open the screen: Press the STATUS key — [Num Calc] sheet

Move the cursor to the [Print Calc Result], and select [On].

Memory Div_ Wave Calc == GED)

[ Print Calc Result On ]

save Lalc Kesult Un
Folder to sawve Mew File
Save to
NOTE Printing is also carried out when only calculation but no measurement was per-
Y

formed.
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10.6 Numerical Calculation Type and Description

Numerical Calculation
Type

Description

Obtains the average value of waveform data.

n
1 . AVE: Average value
Average AVE= n Z di n: Data count
i=1 di: Data on channel number i
Obtains the RMS value of waveform data. If Scaling is enabled, calculations are applied
RMS to the waveform after scaling.

(Root-Mean-Square)
value
(Rms)

RMS: RMS value
n: Data count
di: Data on channel number i

RMS=

Peak-to-Peak value

Obtains the value of the difference (peak-to- Maximum
peak value) between maximum and mini- value

(Peak-Peak) mum values of waveform data. Minimum P-P value
value
Obtains the maximum value of waveform Maximum
Maximum Value data. value /\ /
(Maximum) / \/
Obtains the time (in seconds) from the last .
; ] trigger point to the maximum value Maximum
Time to Maximum ) vaiue. value /
Val Max-Ti If the maximum value occurs in two or more
alue (Max-Time) instances, the first instance is treated as the ﬂ P—\\/Time to Maximum
maximum value. Value

Minimum Value

Obtains the minimum value of waveform

data. /\ /

(Minimum) Minimum / \/
value
Obtains the time (s) from the trigger point to Time to Minimum
the minimum value. Value
Time to Minimum When there are two or more minimum val- o _
Value (Min-Time) ue points, the first point of the first wave- Minimur
. . . . value
form for which calculation was carried out is

taken as the minimum value.

Period/Frequency

Obtains the time (in seconds) from the last
trigger point to the minimum value.

If the minimum value occurs in two or more
instances, the first instance is treated as
the minimum value.

WA
VvV VYV

suonaun4 uonenofed [eauswnN Ot Ja1deyd




186

10.6 Numerical Calculation Type and Description

Numerical Calculation
Type

Description

Rise Time and
Fall Time

The rise time of the acquired waveform from

A% to B% (or fall time from B% to A%) isob- ~ B%
tained by calculation using a histogram (fre- A v
quency distribution) of the 0 and 100%
levels of the acquired waveform. A%
As waveform data is acquired, the rise time / - [\
(or fall time) is obtained from the first rising
(or falling) edge.

When calculation of the range specified by A: 5 to 30%
the A/B cursors is selected, the obtained B: 95 to 70%
rise time (or fall time) is the first rising (or

falling) edge between the cursors.

Rise Time Fall Time

Standard Deviation
(Std Dev)

Obtains the standard deviation of the waveform data.

n ¢: Standard Deviation
1 . 2 AVE: Average
n Z (di —AVE) n: Data count
i=1 di: Data on channel number i

Obtains the area value (Ves) enclosed by Area of shaded pc
the zero position (point of zero potential) '

and the signal waveform. \// /
When calculation of the range specified by |

the A/B cursors is selected, the calculated
area is constrained to the waveform be-

Area

tween the cursors. A cursor
n S: Area B cursor
_ . n: Data count
S Z |dif eh di: Data on channel number i
i=1 h=At: Sampling rate
Obtains the area (V2) of an X-Y composite waveform. In the following figures, the areas
within the lines are calculated. The calculation is available even if the X-Y composite
waveform is not intended for display.
To enable area calculation, specify the calculation range using the A/B cursors (Voltage
axis or Trace) on the waveform of each channel for X-Y composition. (The area cannot
be specified directly by A/B cursors on the X-Y waveform.)
See: About A/B Cursor:"7.1 Reading Measurement Values (Using the A/B Cursors)"
(= p.102)
When the trace consists of multiple When the trace is an open curve
loops
V¢/ S=nxsg S=sg
7, S: Area 7, S: Area
X-Y Area n: Number of loops (Area enclosed by the curve
d/_j Start d and line connecting start
int . and end points)
Start/end point poin End point
When the trace is a figure-8 When the trace is an open curve
S=|sp-s1l S=sgx2+sq
S: Area S: Area

(The number of overlapping
regions increases with the
number of loops)

Setting Choices: Set the X- and Y-axis channels.
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Numerical Calculation Description

Type

Finds the point where the signal crosses a speci-
Time to Level fied level from the start of the calculation range, Level \
(Time-Lev) 2C:n(:btalns the time elapsed from the last trigger oV \ /

: o UV

Obtains the level at a specified time point after the
Specified Time Level tggerevent o Level /\\
(Lev-Time) The time can also be specified using other calcu- \ /

lation results obtained earlier. o0V V

Time)

Obtains pulse width as the time difference be-

tween one rising or falling intersection of the wave- Level
Pulse Width form through a specified level to the next

intersection (with opposite slope).

Obtains the duty percentage based upon the ratio Tu-d
of the time from a rising intersection to the next

falling intersection at a specified level, to the time [] |_| |_
Lo . . Level
from the same falling intersection to the next rising ]‘ I_l |_|
intersection at the same level.
Tu-d <>
Duty Ratio (%) Duty (%) = T 100 (%) Td-u

Ty-g- Time (seconds) after rising intersection to
falling intersection

Tg-u- (8) Time (seconds) after falling intersection
to the next rising intersection

Obtains the count of pulses from the number of ris-
ing or falling intersections with a specified level. Level
Pulses One pulse is counted when the signal falls back 0
below the specified level after rising through it (or 1 2 3
vice versa)

suonaun4 uonenofed [eauswnN Ot Ja1deyd

Four Arithmetic Oper- Performs arithmetic operations (+, -, X, +) upon arbitrarily selected results of numerical
ations (Calculation)  calculations.

Obtain T[s], the time difference that passes be- 7
tween rises above or drops below the level speci-

Time difference calcu- ™
lation (Time Diff) fied for A and B waveforms.

Time difference T = B waveform (time where the Level \X_/
level was exceeded) - A waveform (time where the
level was exceeded).

Obtain the time difference that passes between 7
rises above or drops below the level specified for
- ! A and B waveforms and then obtain the phase Level /
ase contrast calCu- contrast [°], based on A waveform.
[ A NS

lation (Phase Diff)

Time difference of A and B waveform [T]

Phase contrast= x 360°
Cycle of A waveform

With 0% of the loaded waveform data as the Low
level and 100% as the High level, a histogram (fre-

Data number

High Level quency distribution) is used for calculation. 100% APAAA EighI
eve

Low Level
Low
0% _}, Level
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can - Chapter 11

Waveform calculations can only be used with the Memory function.

A pre-specified calculation equation is applied to acquired waveform data, and the calculation
results are displayed as a waveform on the Waveform screen.

Waveform calculation settings are made on the Status screen - [Wave Calc] sheet.

— Opening the [Wave Calc] sheet

STATUS [Wave Cacl Setting] Function:
t WEMDRY
Wave Calculation Tale Area | Whole Have

Z1 = ABS(CH1Y
29

57
2
5 7
% 9
e

9]
>0
QD
kel
=
D
=
'_\
'_\
g
[0}
=
o
=
3
O
S
(@]
c
%)
=
o
]
T
c
>
Q
=
o
>
(7]

o
i i oo Mo Weve Scale Lowr | Upper | Unit Graph | CONST.
Pressing this key repeatedly dis s s
. 2 B Ao 0.0960 20.908 b 0.0900 ] 0.0800
playS the various sheets. 731 Auto 0.9988 20.600 © 0.0000 k  0.0000
74 [ Auto 0.0068 20.008 d 0.0908 | 0.6068
5 B Auto 0.9900 20.009 e 0.9900 m 0.9900
6 [ Auto 0.9060 20.008 f 0.8000 n 0.9060
7 0 Auto 0.0960 20.908 £ 0.0968 o 0.0800
8 B Auto 0.0988 20.908 h 0.0968 p 0.0908
[Status] <4 [Wave Calc]
. i 'ldVavEfnrm ﬁa\:u\atmr\ és ; fur‘\ctmp to carry out t?\tu\atwﬁns on the wavefarm
int ata in the memary an isplay the waveform results on the screen.
[Num Calc] - [Memory Div] L

Waveform Calculations

» Four Arithmetic Operators - Differential Calculus: 15! deriva- Specified calculation between
(+, - %, /) tive (DIF), 2" derivative (DIF2) A/B CUISOrS
» Absolute Value (ABS)  Integral Calculus: 18t integral  Waveform calculations can be lim-
« Exponent (EXP) (INT), 2" integral (INT2) ited to data within the range speci-
« Common Logarithm (LOG)  Trigonometric functions (SIN, fied by A/B cursors.
« Square Root (SQR) COS TAN) Calculation operator details:
 Inverse Trigonometric functions  "11.3 Waveform Calculation Operators

« Moving Average (MOV)

and Results" (= p.198
« Slide along the time axis (ASIN, ACOS ATAN) (= p196)

(Total 11 types)

In addition to the four arithmetic operators, 10 types of functions can be used. It is possible to set up
to 16 calculation formulas.
When Scaling is enabled, numerical calculations are performed on scaled values.
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I 11.1 Waveform Calculation Workflow

There are two different ways of performing calculation.

« Calculating While Measuring: Settings for waveform calculation must be made before the measurement.
« Applying Calculations to Existing Data: Calculation is possible for waveform data after measurement is

completed, and for data saved on media.

Calculating While Measuring

Make Calculation Settings

v

Start Measurement

v

Acquire Data

}

Calculate

Display Calculation Results

v

(Print or Save)

v

Stop Measurement

NOTE

Make calculation settings on the [Wave Calc] sheet. (= p.192)

To automatically print or save calculation results: make printing
and saving settings before measuring.

« Saving calculation results automatically (= p.69)

e . . = p.91
« Printing calculation results automatically = p.91)

The instrument acquires data when the trigger criteria are
met.

(If triggering is not enabled, the instrument acquires data when
you press the START key.)

[Calculating...] appears on the screen.

Calculations are performed sequentially from No. 1 to No. 16.
(To interrupt calculations, press the STOP key to abort)

Results are displayed on the Waveform screen. (= p.193)

(if auto printing or auto saving are enabled)
Calculation results are automatically printed or saved.

Waveform calculation is not available when using Roll Mode and Memory Divi-
sion.

If waveform calculation is performed while measuring and is forcibly exited dur-
ing calculation, the result at that time of exit is displayed. To re-calculate, select
the [Exec] button at the waveform calculation sheet.
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11.1 Waveform Calculation Workflow

Applying Calculations to Existing Data

After measurement with calcula-| (To load measurement data from storage media for calcu- (=p.77)
tion OFF (Or with data loading) | lation)
Make Calculation Settings Make calculation settings on the Waveform Calculation (= p.192)
v sheet ([Wave Calc] sheet)
Execute Calculation Select [Exec] to execute calculations.
v (To interrupt calculations, press the STOP key)
Display Calculation Results Results are displayed on the Waveform screen. (= p.193)
(Print or Save) Print or save calculation results as occasion demands.

NOTE

¢ Print: PRINT key
¢ Save: SAVE key

« The maximum record length that can be calculated is 10,000 div.

To perform calculation for waveforms measured at longer record lengths, save
to files in sections at a range shorter than 10,000 div, reload to this instrument
and then calculate.

« When memory division is not used, it is possible to reference the last 16 mea-
sured waveforms. However, when waveform calculation is performed for this
waveform, waveform data other than that of the currently referenced blocks
(the blocks in the data to be calculated) is deleted.

When specifying a waveform range for calculation:

Before executing a calculation, specify the calculation range using the A/B cursors
(div or Trace cursors) on the Waveform screen. Set the calculation range on the
[Wave Calc] sheet to [A-B Wavel].

* Range cursors cannot be used to specify the range.

* When one cursor is used, the calculation range is from the cursor to the end of
the data.

If waveform calculation is performed after measurement, measured waveforms

with a record length of 10,001 div or more cannot be calculated, even if the range is

specified by the A/B cursor.
See: "7.2 Specifying a Waveform Range (A/B Cursor)" (= p.105)
"11.2 Settings for Waveform Calculation” (= p.192)

Changing calculation settings while measuring:

Changes made to calculation settings while measuring are applied after measure-
ment is finished.

To change calculation settings and recalculate:

Make changes to calculation contents on the [Wave Calc] sheet, and execute the
calculation.
See: "11.2 Settings for Waveform Calculation" (= p.192)

To not display a calculation waveform, or to display only the desired waveform:

The displayed sheet and calculation waveform to be displayed can be selected on
the [Wave Calc] sheet.

See: "11.2.3 Changing the display method for calculated waveforms" (= p.196)
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11.2 Settings for Waveform Calculation

I 11.2 Settings for Waveform Calculation

Procedure

To open the screen: Press the STATUS key — [Wave Calc] sheet

1 Enable the Waveform Calculation function.

. . [Wave Cacl Settinz]
Move the cursor to the [Wave Calculation] item, and select 4 Wave Calculatio on

[On].
2 Specify the waveform calculation range. 2 Calc Area Whole Wave
Move the cursor to the [Calc Area] item.

When selecting [A-B Wave], specify the
calculation range using the A/B cursors on
Whole Wave Applies calculations to the whole waveform. (default the Waveform screen.

setting) If no measurement data has been ac-

quired by the instrument, first measure
once so that the range can be specified for

See: "7.2 Specifying a Waveform Range (A/B Cursor)" (= p.105)  calculations to be applied to subsequent
measurements.

A-B Wave Applies calculations to the data between A/B cursors.

3 Perform calculation settings.

Move the cursor to the [Equation] column of the calculation
to be set and select [Enter EQN].
A dialog is displayed for entering a calculation equation.

.CalculationNo. -I—|
71 |7

2|7
3|7
i
E|'|1:r:|§|1+fi
B
—_—
: |- |
Enter calculation
operators Tm We N
1|2 ABS EXP LOG SOR ‘ Z.. Undo Clear
415 MOy SLI DIF INT ‘ CH. Home End
708 DIF2 INT2 SIN Cos <& >
Enter numerical 8. T4 ASIN ACOS ATAN Enter ESC
[E=FEN
values and symbols e
b= @.6860 j= a.0608
c= @.6860 k= a.0608
Enter constants _—
Constants must have been previ- f=  0.0888 |n-  0.0000
ously entered on the [CONST.] o= QD Qo= (GO
h=  B.6868 [p=  0.0000 R .
(= p.195) If "="is displayed
The entered calculation equation is syn-
4 Select a calculation equation. tactically correct.
See: "Waveform Calculation Example" (= p.197) If "2 is displayed

The equation has a syntax error.

The cursor is placed at the location of the
error to facilitate correction.

¢ Are parentheses correctly matched?

¢ Has a multiplication operator "*" been
omitted?
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11.2 Settings for Waveform Calculation

5 When finished entry, select [Confirm].
The entered equation is displayed in the [Equation] field.

The scale (maximum and minimum vales) of the calculation results
has a default setting of [Auto]. If you want to scale the results, set
the maximum and minimum values under [Manual].

See: "Changing the display method for calculated waveforms" (= p.196)

6 (As occasion demands)
Set auto saving (= p.69) and auto printing (= p.91).

7 Execute the calculations.

Applying Calculations to Existing Data
At the [Wave Calc] sheet, select [Exec].

-I—
71 = |ABS(CH1) +CH2+CH3~(CH4+CHS)
?

=D ||| D

To calculate while measuring

Press the START key to start measurement.
Calculation waveforms are displayed after loading waveforms.

11.2.1 Displaying the waveform calculation results

Waveform calculation results are displayed on the Waveform screen.

Example: Waveform of the calculated absolute value of the waveform of CH1. Calcu-
lation equation = ABS(CH1)

a3 Y
pat Nl

g —— CH1 Waveform

Absolute Value
Waveform

3 3./
71 1,008

560, Im 1.5m i -5m:

To copy settings from one calculation to another:
Settings can be copied at the [Wave Calc] sheet.
See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (= p.139)
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11.2 Settings for Waveform Calculation

About calculation equations

Operators

Operator Name Operator Name

ABS Absolute Value DIF2 2"d Derivative
EXP Exponent INT2 2" Integral
LOG Common Logarithm SIN Sine

SQR Square Root COos Cosine

MOV Moving Average TAN Tangent

SLI Movement parallel to the | ASIN Inverse Sine

time axis

DIF 18 Derivative ACOS Inverse Cosine
INT 1%t Integral ATAN Inverse Tangent

See: "11.3 Waveform Calculation Operators and Results" (= p.198)

Entering Calculation Equations

» Each entered calculation equation may contain up to 80 characters.

» Each constant in a calculation equation may contain up to 30 digits.

» For multiplication, use [*]. For division, use [/].

» If a long complicated formula is entered, a question mark (?) is displayed.
Divide the formula into 2 or more parts.

ABS(CH1)+CH2*CH3-(CH4+CH5)*ABS(CH4)/DIF(CH1,1)
1 2 3

* When dividing by 0, an overflow value is output.
(For positive values, +9.9999E+29. For negative values, -9.9999E+29.)

* The result of calculation Z; can be used in other calculation equations. How-
ever, the Z,th equation can only refer to the results of equations up to Z,_;.
(Example: Equation Z, can include the results of equations Z, through Z3.)

Using the MOV, SLI, DIF and DIF2 operators in an equation

The number # after a comma within parenthesis (_,#) for each operation is set to
the calculation operator.

Operator

Setting Choice

Setting Examples

MOV

(Moving Average)
SLI

(Parallel Movement)

Set the number of points to move.
Setting Range

MOV (Moving Average): 1 to 5000
SLI: -5000 to 5000

Calculate the 10-point mov-
ing average of CH1:
MOV/(CH1,10)

DIF
(Derivative)
DIF2

(2nd Derivative)

Specify the sampling interval for dif-
ferentiation.

"1" is normally acceptable, but this
should be set larger to capture fluc-
tuation values of slowly changing
waveforms.

DIF and DIF2 Setting Range: 1 to
5000

Differentiate CH2 using a 20-
point sampling interval:
DIF(CH2,20)

When calculation results overflow (OVER)

* The value that indicated by the A/B cursor is not a correct value.

» When [Scale] is set to [Auto], waveforms appear at the top or bottom edge of
the screen. This makes calculation result overflow obvious.
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| 11.2.2 Setting constants

Procedure

To open the screen: Press the STATUS key — [Wave Calc] sheet

1 Move the cursor to the No. to be set as [CONST.].

f
2 Select an entry method, and enter the constant. 1 2] 50000 )i 0.0000
. ] 0. 000y | ] §.8666
Setting range: -9.9999E+29 to +9.9999E+29 - 0.0000 k 0.0000
See: "8.1.3 Alphanumeric Input” (= p.121) d 0.6000 | g.90680
e 9.0000 m 9.6608
) . . f 6.8000 n §.6606
Defined constants are shown in the constant display of the calcula- g 6.0800 o B.0008
tion equation setting dialog. h 9.8068 p B.00680
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11.2.3 Changing the display method for calculated  mewm]
waveforms

Procedure

To open the screen: Press the STATUS key — [Wave Calc] sheet

[Wo Wave Scale  Lower  Upper  Unit Graph

. 71 Auto A.aaag 28. 000 Grl

Calculation No. 2 |E  Auto 00009 20.000 Gr2

73 Auto A, 8669 6. 600 Grl

To copy settings 74 Auto a.0aa0 20.000 Gr2

between Calculation Nos.: 75 Auto 8.0608 26.608 , Grl
Select F1 [Copy]. % L I I

Waveformq 2 Display 3 Upper and 4 Displayed 6 Graph to display
color range set- lower limits  measurement
ting method units

1 Enable waveform display, and display color
Move the cursor to the [Wave] column.

On-Off Set On to display the waveform of the flashing cursor
column (default setting). Set to Off to hide display.

™ Select the waveform color.
All On-Off Select On to display all waveforms. Select Off to hide all
waveforms.

Depending on calculation results, auto-
matic scaling settings may be unsatisfac-
tory, in which case the limits must be
entered manually.

2 Select a method to set scaling

Move the cursor to the [Scale] column for the Calculation No. to be set.

Auto Automatically sets the display range of the vertical axis. (After
calculation, the upper and lower limits are obtained from the
results, and set automatically.)

Manual Upper and lower limits of the vertical axis display range are
entered manually.

3 Set the upper and lower limits of the display range (when
[Manual] is selected)
Select [Lower] and [Upper].

Select an entry method and enter the limit values.
Entry range: -9.9999E+29 to +9.9999E+29

See: "8.1.3 Alphanumeric Input" (= p.121)
4 Specify the physical units
Move the cursor to the [Unit] column.
Select an entry method and enter the physical units.

See: "8.1.3 Alphanumeric Input" (= p.121)

5 Select the graph to be displayed.

(When split screen ([Format] item on the [Status] sheet) is
[Dual] or higher)

Move the cursor to the [Graph] column and select the graph number.
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Waveform Calcu-
lation Example

Calculate the RMS waveform from the instantaneous waveform

The RMS values of the waveform input on Channel 1 are calculated and dis-
played. This example describes the calculation of waveform data measured for
one cycle over two divisions.

1 Enable the Waveform Calculation function.

[HioKI|
[Wave Cacl Settingl

A Wave Calculation

Status Hum Calc Memo

Move the cursor to the [Wave Calculation] item, and select
[On].

2 Specify the waveform calculation range.

Move the cursor to the [Calc Area] item, and select [Whole | 2
Area].

3 Perform calculation settings.

Move the cursor to the [Equation] column of No. Z1 and
then select [Enter EQN].
A dialog is displayed for entering a calculation equation.

After selecting the channel num-
ber, select the [Enter Char] but-

ton.
Entering the calculation equation

SQR(MOV/(CH1*CH1,200))

[=|SBR(MDV(EH1*EH1,209))I ]

The number of samples per cycle (1 division = 100 SIPAIE: Chanre | 1= - TI |
les) H le is two divisi 200 t2s[=]| = ee [ e |5 = i | Undo [ Ciear
samples) Here, one cycle is two divisions ( R WOy o G w (oh. )4 [Home | End
samples) Enter numerical valur= AR Dz | INTZ | GIN | COS o3 e >
CH
and symbols o | [E[7 ) | T | asIN | ADDS | ATAN G [Enter | EsC
s Unit  :ANALOG EE?
_ i ni :
a=  6.6000  [i=  0.0000 e ol tage || Cris
. . = 0.0800 |j=  0.0000 Range  :5my CHO
It is convenient to set con-_1| CHig
tant bef hand th E= B.0686 k= §.6089 CH1L
stants beforehand on the — citz
[CONST] (= p.195) == 0.0888 |m  0.0968 i
= 0.6000  n-  0.000
g=  0.0080 o= 0.0000
h-  0.0080 |p-  0.0008

4 When finished entry, select [Confirm].
The entered equation is displayed in the [Equation] field.

5 Execute the calculations.

Press the START key to start measurement.
The calculation waveform is displayed after acquiring the input wave-

form.

IR R

—— CH1 Waveform

suonauN4 uonenofed wioeAep TT Ja1deyd

| Calculation waveform of
RMS values

8s S0ms 166ms 156ms 206ms

To view calculated waveforms of loaded data, move to the [Wave Calc] sheet and select [Exec].
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11.3 Waveform Calculation Operators and
Results

b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description

Four Arithmetic Opera- Executes the corresponding arithmetic operation.
tors (+, -, * /)
Absolute Value (ABS) bi=]d| i=12...n)
Exponent (EXP) bj = exp(d;) i=12...n)
Whend; >0, b =1l0gyqd;
Whend; =0, bj = -0 (overflow value output)
Common Logarithm Whend; <0, b=loggldi|(i=12,..n)
(LOG) Note: Use the following equation to convert to natural logarithm calculations.

LnX = loggX = logyoX / logge
1/logyge = 2.30

When di >0, bi: ﬁ

Square Root (SQR) Whend <0, bi=-/d] (=12 ..n)

When k is odd number: When k is even number:
i+ K i+X
1 2 1 2
bi= ¢ >dt =12 ..n bi=2 > d (=12 ..n
t=i—§ t=i—g+l

Moving Average (MOV) gt ¢ member of source channel data
k : number of points to move (1 to 5000)
1 div = 100 points.

k is specified after a comma.
(Ex.) To make Z1 the moving average of 100 points: MOV(Z1,100)

Moves along the time axis by the specified distance.
bj=d -k i=1,2,...n)
k : number of points to move (-5000 to 5000)
Slides waveform data
along the time axis (SLI) ks specified after a comma.
(Ex.) To slide Z1 by 100 points along the time axis: SLI(Z1,100)
Note: When sliding a waveform, if there is no data at the beginning or end of the calcula-
tion result, the voltage value becomes zero. 1 div = 100 points.

by = sin(d;) (=12, ..n)

S () Trigonometric functions employ radian (rad) units.

b; = cos(d;) i=1,2,...n)

Coglie (Eok) Trigonometric functions employ radian (rad) units.

bj = tan(d;) i=1,2,...n)
Tangent (TAN) where -10 < b; < 10
Trigonometric functions employ radian (rad) units.
When d, > 1, bj=nml2
. When -1<d; <1, b= asin(d)
Arcsine (ASIN) When d; < 1, b= -7/ 2

Trigonometric functions employ radian (rad) units.
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b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description
When di > 1, bi =0
. When -1<d; <1, b; = acos(d;)
PIBEREITE (ML) When d; < -1, b=z(@=12 ..n)

Trigonometric functions employ radian (rad) units.

Arctangent (ATAN)

b= atan(d;) (i=1, 2, .... n)
Trigonometric functions employ radian (rad) units.

First derivative (DIF)
Second derivative (DIF2)

The first and second derivative calculations use a fifth-order Lagrange interpolation poly-
nomial to obtain a point data value from five sequential points.

dq to d,, are the derivatives calculated for sample times t; to t,,.

Note: Scattering of calculation results increases as input voltage level decreases. If scat-
tering is excessive, apply the moving average (MOV).

Calculation formulas for the first derivative
Point t; by = (-25d; + 48d, - 36d3 + 16d, - 3d5)/ 12h
Point t, b, = (-3d; - 10d, + 18d; - 6d, + ds)/ 12h
Point tz by = (d; - 8d, + 8d, - d5)/ 12h

N

Point ti bi = (dl 2" 8di-l + 8di+l - di+2)/ 12h

POint tn_z bn_2 = (dn_4 - 8dn_3 + 8dn—l -dn)/12h
Point tn—l bn-l = ('dn_4 + 6dn_3 - 18dn_2 + lOdn_l + 3dn)/12h
Point t, b, = (3d,,.4 - 16d,,.3 + 36d,,, - 48d,,.; + 25d,,)/12h

b, to by: calculation results
h = At : Sampling Period

Calculation formulas for the second derivative
Point t; by = (350, - 104d, + 114d; - 560, + 11dg)/12h?
Point t, b, = (11d; - 20d, + 6d3 + 4d, - ds)/12h?
Point tg by = (-d; + 16d, -30d3 + 16d, - dg)/12h?

Point t; b = (-0, + 16d;_; - 30d; + 16, 1 - di,)/12h?
Point t, 5 by = (-dp.g + 16dy.3 - 30d, 5 + 1601 - d,)/12h?

Point t,1 by.q = (-dp.q + 4dn 3 + 6dp.5 - 20d,1 + 11d,)/12h?
Point t, b, = (11d,4-56d, 3 + 114d,,, - 104d,, 1 + 35d,)/12h?
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11.3 Waveform Calculation Operators and Results

b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description

First integral (INT)
Second integral (INT2)

First and second integrals are calculated using the trapezoidal rule.
dq to d,, are the integrals calculated for sample times t; to tp.

Calculation formulas for the first integral

Point t;1;,=0

Point t, 1, = (dy + dy)h/2

Point t313=(dy + dy)h/2 + (d, + d3)h/2 = I, + (d, + d3)h/2
|

Point t, 1= lpq+ (g + dh'2

I, to I,: calculation results
h=At: Sampling Period

Calculation formulas for the second integral

Point t;I1;=0

Point ty 11, = (I + 1)h/2

Point tz3ll3= (I3 + )2+ (I, + 19)0/2 =11, + (I, + 15)h/2
|

Point t 11, =111+ (In1 + I))h2

I11to Il,: calculation results
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=En s Chapter 12

Memory division function can only be used with the Memory function.
Memory division settings are made on the Status screen - [Memory Div] sheet.
Blocks to be displayed can also be selected on the Waveform screen (= p.115).

. Opening the [Memory Div] sheet

[ Hioki| Status Hum Lalc iienarmi,, Vave Calc 2 (E000 24-Jul 10:29:18
STATUS [Menory divis | . Function:
+ v division setting] | HEMDRY

Memory Div Display Block 1 O
Division 4 Max 1624 u To-o- P =
Shot 25div MaX  10060div Ref Block 0ff %
Recording Period{ 2.500ms) —
Start Block 1 Wave Display 0ff 2
lse Blocks 1 [E
E Map/List Map N
[ | : ’ | ! z
Pressing this key repeatedly dis- 15)
plays the various sheets. pre— 3
& =
i <

L4 [2)
[Status] <« [Wave Calc] O g
i s,
. 0,
[Num Calc] - [Memory Div] g
M
c
>
Memory can be divided into blocks. One waveform data is recorded into 9,,
Hint  ane black. =
L o
5

NOTE When using memory division, the trigger output (TRIG_OUT terminal output) may output the Low
level or output erratically in the following conditions.

« The time axis range is 5 us/div to 100 ps/div
* The record (measurement) time is 5 ms or less
¢ Tracking wave display is [OFF].
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Operations available from the [Memory Div] sheet

« 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 1024 divisions).

» 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:"7.8 Seeing Block Waveforms" (= p.115)

Normal - Dead time (not recorded)

VANV

<>
Recording length

Memory Division When the number of Used Blocks = 5
- Start Block
1 2 3 4 5 6
oss | NAATAHAAN
<—> L |
Recording length w Display Block

Auto Save Reference Block :
Auto Print ‘ M The Reference Block can be displayed as an

overlay.

When batch saving, an index

\/\//\/\/\/\/\/\/\\/\/\ file (SEQ) is created. When

reloading this file, all saved
! 2 S N > block b d at
Used Blocks ocks can be read at once.

When saving manually, select whether to save all used blocks,
or just the displayed block. (= p.74)
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12.1 Recording Settings

I 12.1 Recording Settings

Procedure

To open the screen: Press the STATUS key — [Memory Div] sheet

1

Enable the Memory Division function.

Move the cursor to the [Memory Div] item.

Select [On].

Off Memory Division is disabled.(default setting)

on Memory Division is enabled.

Set the number of divisions.

Move the cursor to the [Division] item.

Set the number of blocks for division.
Default setting: 4

Set the recording length.
(This is linked to the recording length setting on the [Status]

sheet.)
Move the cursor to the [Shot] item.

Set the recording length.

The maximum recording length and number of divisions are determined
automatically according to memory capacity and the number of chan-
nels used.

Setting range: "Appendix 2.4 Maximum record length and number of di-
visions (Memory division function)" (= p.A8)

Set the start block.

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.

Move the cursor to the [Use Blocks] item.

Set the number of blocks to use.
Default setting: 1

W N

(Memary division setting]
Memory Div
Division 4
Shot 25d iy
Recording Period{ 2.588mg
atart Block 1
Use Blocks 1

J

Memory Division, Waveform Calcula-
tion, and Roll Mode 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 ————p

Start Block

5 19 15 78 7

LT T T T T T I T I T I T TITITITITT
IA I

"~ Use Blocks (Purple)

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.

©

Set the number of blocks to display (= p.204).

(This can also be set on the Waveform screen (= p.115).)

To display overlaid waveforms:
Set the number of blocks for reference (= p.204).

To display any block on the waveform screen when finished measuring:

uonouN4 UoISIAIg AlowsN ZT Jaideyd
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12.2 Display Settings

I 12.2 Display Settings

Procedure

To open the screen: Press the STATUS key — [Memory Div] sheet

1 To display any block on the Waveform screen

Set the display blocks 1
Set after measurement is complete.(This can also be set on the
Waveform screen (= p.115).) 2
Move the cursor to the [Display Block] item.

Set the number of blocks to display on the Waveform screen. 4

2 To display multiple blocks as overlaid waveforms

Enable the Reference Block function

Move the cursor to the [Ref Block] item.

Select [On].
Off Reference Blocks are not displayed (default setting)
Oon Reference Blocks overlay Display blocks on the display.

3 (When Reference Blocks are enabled [On])
Select whether to reference every block

To overlay all waveforms, select [All Blks On].

All Blks Off Set reference to all blocks to Off.

All Blks On Set reference to all blocks to On.

To overlay selected waveforms, move the cursor to the number col-
umn of the reference block and select the block number.

Ref On-Off Set On or Off. If [On] is selected, the block frame
of the selected block number is displayed as a
green square.

T Select a block.

4 To display every block as its waveform is acquired
Enable tracking waveform display.

Move the cursor to the [Wave Display] item.

Select [On].

Off The waveform of the specified Display Block is displayed
after recording the specified number of Used Blocks. (de-
fault setting)

on Waveforms are displayed one block at a time as they are

acquired at each trigger event.

Viewing Memory Division waveforms on the Waveform screen
See: "7.8 Seeing Block Waveforms" (= p.115)

Display Block
] - - HE A
Ref Block On

1
Wave Display 0ff

Trigger time Reference Block No.

When the Display Block is 5 and the Ref-
erence Block is 3

Display Block (Green)

18 15 20
[TTTTIITITITTITITI]

Reference Block (Light Green)

Measurement data is recorded at the
colored positions.

Reference Block Selection

Reference Blocks can also be selected

and deselected in the [Ref Block] item on

the [List] display.

See: "Getting Details on Each Block:" (=
p.205)

Enabling the Trace Waveform display

lengthens dead time.

About Dead Time:

See: "Difference Between Dead Times
During Normal and Memory Division
Recording" (= p.206)

Even if the Roll Mode is enabled (other
than Off), it is not usable when the Trace
Waveform display is disabled.
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Getting Details on Each Block:
The trigger time and measurement status of each block can be viewed on the list.

Move the cursor to the [Map/List] , and select [List].

[ Map/List (I List ) |
| Mo Trigger time | Source Timebase Data Use Block | Ref Block |
| 1|ma-m5-23 16:48:33.093) ol 10ps/div 2501 O
Block No. —||  ?|v9-86-23 16:49:34.988]  Cnt Wps/div 2501 O
|  3|es-me-23 1643023 Crt Wpsddiv 2501 O
1 i 1

A block can be selected by the ™ JCURSOR keys or F keys.

You can move the cursor to the Reference Block column to set a block’s on/off state as a Refer-
ence Block.

To be able to select the block you want to see, press the WAVE key at the Waveform screen and
switch Pos to Block.
See: "7.8 Seeing Block Waveforms" (= p.115)

@ To switch block waveforms on the Waveform screen:

NOTE * When displaying memory division blocks as a list, blocks may have the same
T — trigger times. This occurs because the minimum resolution of the clock used
by this unit is 1/128th of a second (7.8125 ms) and measurement occurs dur-

ing this interval.

uonouN4 UoISIAIg AlowsN ZT Jaideyd

EIETAl.. Status Num Calc JilEHOie,, Vave Calc =2 (b 23-Jun 16:41:22
L . Function:
[Memory division setting] VEMIRY
Memary Div On Display Block 5
Division 32 Mex 1624 o Chl °B9-86-23 16:46:38.132
Shot 25div MAR 1686div Ref Block o
Recording Period{ 1.250ms} .
St Block 1 Example
UsyliBlocks 20 The recording time is 1.25 ms and the trigger
Magll ist List H
. . times of No. 3 and No. 4 blocks may be the
il Trigger time | Source Timebad
[ 99-g6-23 16:40 33093 ol M Same.
| 83-p6-73 16:48.30.988]  ©oh 1644
3| es-g6-23 15:40:36.023) ot 10 }
4| oo-g6-23 16:00.36. 023 o sy | | o] meRa
Sl es#5-23 16:49°38.132]  oht 1Bus/div | 25a1| O - |

« If triggers occur continuously within an interval shorter than 500 us, the
displayed trigger time may indicate a time slower than reality.
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Difference Between Dead Times During Normal and Memory Division

Recording

When both printer recording (Auto Print) and Auto Save are set for continuous
triggering [Repeat]

Anomalous phenomena occurring during dead times are not detected.

Recording
Length Dead Times

Times during which sampling is inhibited due to internal processing, printing or saving

When the Trace Waveform Display is disabled (Off) during Memory Division
recording Dead Times

reoing Xy N\ y ¥
VIAAVVWAVVIVY

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.

NOTE ° The dead time (time where no sampling occurs between blocks) of memory division is as follows.
5 uys/divto 20 us/div: 1 to 8 samples
Time axis slower than 50 us/div: 1 samples
Note: Dead time lengthens during calculation of a number of values or when the time axis is 5 to
20 us/div and tracking waveform display is [On].

« When measuring with an 8970 FREQ Unit, dead time is approximately 230 ms. When measuring
in integral value ([Count]) mode, there are cases when the last data in the previous block
remains in the first part of the block.

* When tracking waveform display is [Off], the roll mode function cannot be used, even when roll
mode is enabled (not Off).

« When triggering occurs very often, pressing the STOP key may not stop measurement until
enough data has been acquired to fill the blocks specified for use.

Auto Save and Auto Print for Memory Division Recording

Measuring conditions | Auto Save and Auto Print

With Numerical calcula- | Auto Save and Auto Print are performed every time one block is measured. When
tion ON Tracking wave display is ON, Waveform is also displayed.

When time axis is 5 to 20
us/div with Tracking wave
display ON.

Auto Save, Auto Print and Waveform Display are performed every time one block is
measured.

When time axis is 5 to 20
us/div with Tracking wave | Auto Save and Auto Print are performed after all blocks are measured.
display OFF.

Auto Save and Auto Print are performed simultaneously with measuring. When

Other than above Tracking wave display is ON, Waveform is also displayed.
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13.1 Overview and Features

| Chapter 13

I 13.1 Overview and Features

FFT analysis can only be used with the FFT function.

The FFT (Fast-Fourier Transform) functions provide frequency analysis of input signal data.
Use these functions for frequency analysis of rotating objects, vibrations, sounds and etc.
For details, refer to "Appendix 5 FFT Definitions"(= p.Al15).

Analysis can be performed on data as it is being measured, on pre-existing analog waveform data previ-
ously acquired with the Memory function, and on data output from waveform calculations.

When using Model 8968 High Resolution Unit equipped with an anti-aliasing filter, the cut-off frequency
can be automatically set by linking with the frequency range setting.

(@)
2
Major Features g=l
. D)
*FFT analysis frequency range: 133 mHz to 8 MHz :
*FFT Analysis Modes (16 types) w
« Storage Waveform e Cross-power Spectrum ﬂ
e Histogram * Impulse Response —
« Linear Spectrum « Coherence Function gl
* RMS Spectrum * Phase Spectrum g
* Power Spectrum « Auto-correlation Function g.
« Power Spectrum Density* ¢ Cross-correlation Function S
e LPC analysis (Power Spectrum ¢ 1/1 Octave Analysis*
Density)”
e Transfer Function ¢ 1/3 Octave Analysis*

* Not available when using external sampling.
For phase spectra, only the required phase information is highlighted and displayed.
See:"13.3.8 Emphasizing Analysis Results (phase spectra only)" (= p.219)

so, when performing FFT analysis with the instrument connected to a sound level or vibration meter, scal-
ing by dB can be set from the Channel Settings screen if you want to read values directly in calibrated
units of measurement.

See:"Scaling" (= p.226)

NOTE To suppress the effects of aliasing distortion

— We recommend using Model 8968 High Resolution Unit that are equipped with anti-aliasing filtering
to suppress the effects of aliasing distortion when sampling.

See: Aliasing Distortion and Anti-Aliasing Filters
"Appendix 5 FFT Definitions"(= p.Al15)

Refer to the "17.2.4 FFT Function" (= p.299) for FFT function specifications.
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13.2 Operation Workflow

13.2 Operation Workflow

~
Installation & Connections Turn Power On

"Chapter 2 Measurement Preparations" (= p.17)
\,

>
. Set the Function to FFT (= p.209
Settings ( I & p-209) )
( Measure with New Settings ) C Measure with Existing Settings )
[Status] sheet Set FFT analysis (= p.209) Set FFT analysis (= p.209)
[Status]
Channel set- sheet
tings window, |  Set the input channel (= p.226)*1 Set the screen layout of the
[Each Ch] Waveform screen (= p.227)
sheet Set th | t of th Ch |
et the screen layout of the annel set-
[Status] sheet Waveform screen (= p.227) tingswindow, | Set up input channels (= p.226)*1
[Each Ch]
Trigger set- - o sheet
; . Set trigger criteria (= p.151) *1 )
g & e o [File Save] Settings for saving (=> p.232)*1, *2
[File Save] - - 1 % sheet
Settings for saving (= p.232) *1, *2
sheet [Printer] Settings for printing (= p.233) *1, *2
[Printer] sheet | Settings for printing (= p.233) *1, *2 | N~l.30eet
s\l , [Exec]
et as occasion demands.
or
Recordlr_lg and CRecording Starts)
Calculation _ .
Calculation occurs after acquiring the
Waveform screen waveform. C FFT calculation )
About internal L ]
Finished R d
operation ( inished Recor mg)
"Trigger Modes and Aver- Finish by pressing the STOP key or automat-
aging" (= p.218) ically (depending on trigger settings)
\ Z
( . . )
Analysis, Saving
& Printing
Analyze Save Print
See:"13.8 Analysis with the See:"13.6 Saving Analysis See:"13.7 Printing Analysis
Waveform Screen" (= p.234) Results" (= p.232) Results" (= p.233)
\\§

*1: Settings are the same as for the Memory function.
*2: Even after analysis, save and print settings can be set manually.
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I 13.3 Setting FFT Analysis Conditions

Basic measurement configuration settings are performed on the Status screen-[Status] sheet. Measure-
ment configuration can be performed from the Waveform screen (= p.225).

~ Opening the [Status] sheet

s 2 11785
Function:
STATUS [FFTY e

Reference From Memory

Save Thin OFF Format Dual Standard
Sampling Paint 1060 Peak off
Frequency Range 4MHz hverage off
/ Res(Recording time) 18kHz(188us)
Window Rectanzular Highlight{phase) off
(Compensation rate) x1.090(0.00dB}

CAnalyzel MEMIRY
Mo Wawe  fnalyee  Parameter  Chl  DR2 ¥ oAkis X Axis

1 0ff &

V| off

[Scalel

(Mo Scale Lower | Upper | Unit
1 huto

2 Auto

Select the measurement function by pressing F1-3 key.
Hint

| 13.3.1 Selecting the FFT Function

The FFT function can be selected at screens other than the file screen.

Procedure

1 Move the cursor to the function item (the upper most column
of the Settings window). | 4Tl 111765

uonound 144 €T J91deyd

‘ Functiaon:

? Select [FFT].
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| 13.3.2 Selecting the Data Source for Analysis

Select the data to be used for FFT analysis.
There are two analysis methods: analysis using new measurements and analysis of data measured
using the memory function.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

See: To set from the Waveform screen (= p.225)

1 Select the input data source.

Move the cursor to the [Reference] item.

New Data

Acquire a new waveform for analysis.

From Memory Calculates data measured using the memory function.

When finished making settings, press the START key
For the [New Data] case

Measurement starts to acquire data for the number of analysis points
specified as the [Sampling Point], and FFT analysis is performed.

For the [From Memory] case

Analysis is performed on the number of specified points from data
previously recorded in memory (Memory function data) .

The analysis starting point can also be specified.
See:"13.8.1 Analyzing after Specifying an Analysis Starting Point" (=
p.234)

The frequency range is selected automatically.
See: "Relationship Between Frequency Range, Resolution and Number of
Analysis Points" (= p.212)

NOTE

set.
The setting cannot be changed.

[FFT]

1 Reference New Data
Sampling Point | 1666
Frequency Range 3hHz

When the input data [Reference] is
[From Memory]

Analysis is performed until the specified
number of FFT analysis points have been
processed, then the data is shifted by that
amount and analysis repeats until all of the
previously acquired data has been pro-
cessed. (If the amount of data is less than
the specified number of FFT analysis
points, no analysis occurs.)

When no trace is displayed after press-
ing the START key

Analysis is impossible if [From Memory]
is selected as the input data source and
no recorded data exists in the instrument's
memory.

Either select [New Data] as the input data
source, or load the data to be analyzed
before pressing the START key again.

When the [Reference] is set to [From Memory], the frequency is automatically
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13.3.3 Setting the Frequency Range and Number of
Analysis Points

About the frequency range and number of analysis points

« The settings for the frequency range and number of analysis points determine
the input signal acquisition time and frequency resolution.

< The frequency range setting for the FFT function corresponds to the timebase
setting of the Memory function. Changing the frequency range also changes
the data sampling period.

See: "Relationship Between Frequency Range, Resolution and Number of Analysis

Points" (= p.212)

« The cut-off frequency of the anti-aliasing filter is the same as the frequency
range setting.

See: "Relationship Between Frequency Range, Resolution and Number of Analysis

Points" (= p.212)

» The set number of analysis points specifies the amount of data to be analyzed
with each measurement. Increasing the number of analysis points increases
the frequency resolution, but also increases the time required for calculations.

See: "Number of Analysis Points"(= p.Al7)

0

>

When using the external sampling to calculate: g

@ Set the Sampling Clock to [External] (External sampling). e

In this case, octave analysis, power spectrum density and LPC Analysis(power e

spectrum density) are not available. T

M

_|

. . . m

NOTE When the [Reference] is [From Memory], the frequency is automatically g
T Set, Qo
=

>

The setting cannot be changed.

Procedure

To open the screen: Press the STATUS key — [Status] sheet
See: To set from the Waveform screen (= p.225)

1 Set the number of FFT analysis points.

Move the cursor to the [Sampling Point] item. CFFT]
Reference Mew Data
: Sampling Point | 1666 |
1000 (default setting), 2000, 5000, 10000 Frequency Range Sz —
See: "Number of Analysis Points"(=> p.A17) Res(Recording time)  20kHz(50us)

2 Select the frequency range. Frequency Resolution

Move the cursor to the [Frequency Range] item. (during acquisition)
The resolution is affected by settings of
frequency range and the number of

analysis points. Not displayed for exter-

8 MHz(default setting), 4 MHz, 2 MHz, 800 kHz, 400 kHz, 200 kHz, g0 "al sampling.
kHZ, 40 kHZ, 20 kHZ, 8 kHZ, 4 kHz y 2 kHZ, 800 Hz, 400 Hz, 200 Hz, 80 To control samp"ng by an external Signa|
Hz, 40 Hz, 20 Hz, 8 Hz, 4 Hz, 1.33 Hz, 800 mHz, 667 mHz, 400 mHz, 333 select [External] .
mHz, 133 mHz, External

When the input data [Reference] is
[From Memory]

The frequency range is set automatically
when analysis is started.

See:"Relationship Between Frequency Range, Resolution and Number of
Analysis Points" (= p.212)
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Relationship Between Frequency Range, Resolution and Number of
Analysis Points

Number of FFT Analysis Points
Range f?:&zlri]ncg Tir[}zit:/?se Sampling 1,000 _ 2,000 _ 5,000 _ 10,000 _
(Hz] [Hz] (MEM) period | pesoly- | ACQUIS | pesoly. | ACOUIS | pacqiy. | ACQUIS- | pocqyy. | Acuisi-
tion [Hz] | . tion tion [Hz] | . tion tion [Hz] | . tion tion [Hz] | . tion

interval interval interval interval
8 Mt 20 M 5Us| 50ns 20k| 50Us 10k| 100 s 4k| 250Us 2k| 500 Us
4 M+t 10M 10us| 100ns 10k| 100us 5k| 200us 2k| 500 s 1k 1ms
2M*L 5M 20 Uus| 200 ns 5k| 200us 25k| 400 us 1k 1ms 500 2ms
800 k *L 2M 50 Us 500 ns 2k 500 Us 1k 1ms 400 2.5 ms 200 5ms
400 k ** 1M| 100 s 1us 1k 1ms 500 2ms 200 5ms 100 10 ms
200 k *L 500 k| 200 Us 2 Uus 500 2ms 250 4 ms 100 10 ms 50 20 ms
80 k *1 200 k| 500 us 5Us 200 5ms 100 10 ms 40 25 ms 20 50 ms
40 k 100 k 1ms 10 us 100 10 ms 50 20 ms 20 50 ms 10 100 ms
20 k 50 k 2ms 20 Us 50 20 ms 25 50 ms 10| 100 ms 5| 200ms
8k 20 k 5ms 50 Us 20 50 ms 10 100 ms 4 250 ms 2 500 ms
4k 10k 10 ms| 100 us 10| 100 ms 5| 200ms 2| 500ms 1 1ls
2k 5k 20ms| 200 us 5| 200ms 25| 400 ms 1| 250ms 500 m 2s
800 2k 50ms| 500 Us 2| 500 ms 1 1s 400 m 25s 200 m 5s
400 1k| 100 ms 1ms 1 1s 500 m 2s 200 m 5s 100 m 10s
200 500| 200 ms 2ms 500 m 2s 250 m 4s 100 m 10s 50 m 20s
80 200| 500 ms 5ms 200 m 5s 100 m 10s 40m 25s 20m 50s
40 100 1s 10 ms 100 m 10s 50 m 20s 20 m 50s 10m 100 s
20 50 2s 20 ms 50 m 20s 25m 40 s 10m 100 s 5m 200 s
g *2 20 5s 50 ms 20 m 50s 10 m 100 s 4m 250s 2m 500s
4 %2 10 10s| 100 ms 10m 100s 5m 200s 2m 500 s Im 1ks
1.33 *2 3.33 30s| 300 ms 3.33m 300s 1.66 m 600s 666 L 1.5 ks 333 U 3ks
800 m *2 2 50s| 500 ms 2m 500s Im 1lks 400 1 2.5ks 200 1 5ks
667 m *2 1.67 60s| 600 ms 1.66 m 600 s 833 U 1.2 ks 333 U 3ks 166 WL 6 ks
400 m *2 1 100s 1ls Im 1lks 500 1 2 ks 200 1 5ks 100 u 10 ks
333 m *2 833 m 120s 12s 833 U 1.2 ks 416 1 2.4 ks 166 L 6 ks 833 U 12 ks
133 m *2 333m 300s 3s 333 U 3 ks 166 W 6 ks 66.6 L 15 ks 333U 30 ks

The cut-off frequency of the anti-aliasing filter is the same as the frequency range.
*1. The anti-aliasing filter is turned off.
*2. Cut-off frequency is 20 Hz.
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13.3.4 Thinning Out and Calculating Data

When performing FFT analysis of data measured using the memory function, the measurement
data can be thinned before calculation. If the sampling frequency is too high and the expected
results are not obtained, thin the data before calculation to increase the frequency resolution.

Original waveform Thinned waveform

Procedure

To open the screen: Press the STATUS key — [Status] sheet

1 Select the reference data.

Move the cursor to the [Reference] item, and select [From 4 pa e ence [ Fronvemory |

Memory]. 2|save Thin OFF
Sampling Point 1860
Frequency Range 4MHz

2 Select the thinning amount. Res{Recording timel 18kHz{186.s)

Move the cursor to the [Save Thin] item.

Off Do not thin out.. (default setting)

1/10 Skip every 10 data points.
1/100 Skip every 100 data points.
1/1000 Skip every 1000 data points.

NOTE « The [Save Thin] setting can only be set when the [Reference] is set to [From
T — Memory].

* The range that can be set for thinning changes depending on the time axis
range measured by the memory function.

» The frequency range is automatically determined. This setting cannot be

changed.

When thinning, aliasing occurs and waveforms that did not originally exist may

be observed. Make settings after sufficient consideration of the frequencies
included in waveforms.

uonound 144 €T J91deyd
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13.3.5 Setting the Window Function

The window function defines the segment of the input signal to be analyzed.
Use the window function to minimize leakage errors. There are three general types of window functions:

[ VRN

« Rectangular Window ¢ Hann window
¢ Hamming window
¢ Blackman window
¢ Blackman-Harris window
¢ Flat top window

N

¢ Exponential window

The non-rectangular window functions generally produce lower-level analysis results. By applying attenu-
ation correction, the attenuation introduced by the non-rectangular window functions can be corrected to

bring analysis results back to similar levels.

Procedure

To open the screen: Press the STATUS key — [Status] sheet
See: To set from the Waveform screen (= p.225)

1 Select the window function.
Move the cursor to the [Window] item.

Rectangular (default setting), Hanning, Hamming, Blackman, Black-
man Harris, Flat-top, Exponential

See: "Window Function"(= p.A22)

2 If [Exponential] is the selected type

Set the attenuation coefficient (percentage).
Move the cursor to the [Attenuation rate] item.

Set the attenuation coefficient as a percentage.

3 Set attenuation correction.

Move the cursor to the [Compensation] item.

None Attenuated window function values are not corrected.
(default setting)
Power The window function multiplies the power levels of the time-do-

main waveform so that output levels are comparable to those
of a rectangular window.

Average The window function multiplies the average value of the time-
domain waveform so that output levels are comparable to
those of a rectangular window.

1 Wi ndow [ Exponentioal |
ZAttenuatiDn rate 1%
3Enmpensat ion Mone

{Compensation rate) x1.060(0.66dB)

Analvze]

Correction value

Noise is suppressed in the attenuated wave-

form. \ 100%

W -> 10%

When the attenuation rate is 10%

For the rectangular window function:
The correction value is always 1 (0 dB).
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| 13.3.6 Setting Peak Values of Analysis Results

Either local or global maxima ([maximal]/ [maximum]) of the input signal and analysis results can
be displayed on the Waveform screen. However, if Nyquist display is selected on the Status screen-
[Status] sheet, no peak values are displayed.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

Selecting peak value display.

Move the cursor to the [Peak] item.
Frirmat Runningsnaetrum
[Peak | 0t f
Off Not displayed. (default setting) FE T dBE uii
Maximal (local maxima)
When the value of data at a point is greater than that of the adjacent
points, that data is considered a local maxima. The ten largest local
maxima are displayed. Maximal 1
Maximam (global maxima) 2 e}
Among all data values, the ten points with the greatest values are >
displayed. . 1 %
Maximam T
2 3 =
X
4 5 6 n
n
_|
g
NOTE « No display occurs if peak values cannot be detected. 3
— « Peak values on the Waveform screen can be displayed and printed, but cannot &
S

be saved as peak values in text files.

« Depending on the split screen status, display ten peak values may not be pos-
sible. In such cases, only the displayable number is displayed, starting from
large items.

Example: When the reference data setting is [From Memory]

[HioKi] =]
A: B B-A: g’
=1, Bkliz =1 BkHz f=tz B/28(Linear (Freauency}]
v=-20. 388 y=-25.73d8 w=-5, 3508
Ho.&
38.46ns~ 45, 38ns
6. 4Bws~ 90, 3ns
as — 2049, Bins
Tiir -28B
i -2
No.t B Linear
wi Chi
L nd—Had Lod
T N
Maxinam [dB]
1 1. Bkkz -28.38
2 Pz -89.79
o 3. BkHz -B1.35
4 39.BkHz -83.73
Ho.2 W Linear
\_ Wl Ch2 1)
(" | uverall . a6 N
Heotimam [dB]
m 1.8z -25.73
| J 2 Oz -61.58
3 30, BkHz -85,66
U 1 4 32. btz -85.87
\UI"_1or 1)
| =100
10oHz THD 8. 15 alkHz
TH 8.18%

Peak value display
From1to 4
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| 13.3.7 Averaging Waveforms

The averaging function calculates the average of the values obtained from multiple measurements of a peri-
odic waveform. This can reduce noise and other non-periodic signal components. Averaging can be applied
to a time-domain waveform or to a spectrum.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

1 Enable averaging.

Move the cursor to the [Average] item.

Off

Linear
(Time axis)
Expo.
(Time axis)
Linear
(Frequency)

Expo.
(Frequency)

Peak
(Frequency)

Averaging is disabled. (default setting)

Time-domain waveforms are summed and averaged
and then calculation is performed.

The exponential mean of time-domain waveforms is
determined and then calculation is performed.

Frequency-domain waveforms are summed and aver-
aged and then the calculation result is output.

The exponential mean of frequency-domain wave-
forms is determined and then the calculation result is
output.

The maximum value of frequency-domain waveforms
is retained.

2 Select the count for averaging.

Move the cursor to the [Number] item.

Select the number of measurements to be averaged.
Setting range: 2 to 10,000

NOTE_

Format Single Standard

Peak 0ff

Average [Linear (Time axis) |
Hurmbe r 2

Highlight{phase} 0ff

About averaging calculation formulas
See:"Averaging"(= p.A21)

When averaging and auto saving or
auto printing are enabled at the same
time

Data is saved or printed after the specified
count of values have been averaged.

See: "Trigger Modes and Averaging”
(= p.218)

After measuring with averaging enabled, display is not available when the
channel is changed. Also, when the analysis mode is changed, the analysis
modes that can be displayed are limited.

» When averaging is performed with the analysis mode disabled (Off), no trace
is displayed when the analysis mode is changed after measurement.

 When [Format] is set to [Running spectrum], [Average] cannot be set.
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@ When averaging time-domain waveform values:

Waveforms are acquired and averaged within the time domain. After averaging, FFT
calculation is performed.

When the trigger mode is [Auto]: Data is acquired when the START key is pressed,
even if trigger criteria are not met after a certain interval. So if averaging is applied to an
asynchronous signal, the resulting data is meaningless.

Synchronous signals have better SNR (signal-to-noise ratio) and are more suitable for
analysis.

When averaging spectrum values:

Acquired data is first subject to FFT analysis. After analysis, averaging is performed
within the frequency range, and the result is displayed. This differs from time-domain av-
eraging in that averaging can be performed without trigger synchronization. However, if
the characteristics of the input waveform allow triggering, using the trigger for synchro-
nization is recommended.

Spectrum peak hold:

After performing FFT calculations on the acquired waveform, peak values are retained
(held) and displayed within the frequency range.

&
B FFT Analysis Modes and Averaging ;!%
@: Settable, X: Cannot be set, O: Partially settable 5
Averaging %
Analysis Mode Waveform Averaging Spectrum Averaging _T'_I
Simple Exﬂ?;:en- Simple | Exponential Zi?(lj( é
OFF X X X X X S
Storage Waveform  J ([ J X
Histogram o [ X
Linear Spectrum ([ ] O *2 O *2 O *2
RMS Spectrum [ [ ] O *2 O *2 O *2
Power Spectrum o [ J ([ J ([ J ([ J
Power Spectrum Density *1 ( [ o o o
LPC analysis(Power Spectrum Density) *1 ) () X X X
Transfer Function [ [ ] O *2 O *2 O *2
Cross Power Spectrum (] [ ] O *2 O *2 O *2
Impulse Response ( [ ] o o
Coherence Function X X [ o X
Phase Spectrum o o X X X
Auto-correlation Function [ o o o o
Cross-correlation Function (] o o o o
1/1 Octave Analysis *1 o ([ J ([ J ([ ([ J
1/3 Octave Analysis *1 ( [ ] o o o

*1. Not available for external sampling
*2. Not available when the y axis is real (linear) or imaginary (linear), or for Nyquist plots
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m Trigger Modes and Averaging

If the trigger mode is [Single] or the calculation setting is [Once]
Measurements continue until the specified number of averaging points is acquired.

(Spectrum averaging) (Waveform averaging)

Start Measurement Trigger

START key

criteria met

FFT FFT
r analysis —‘r analysis —‘

Input
Signal

of points)

Awaiting J/ Waveform acquisi-
Trigger —» tion (specified no.

.

Averaging u

) \ 2
Display*3 —» End*

v

T When the acquired count < the specified count *l

*1. Awaiting trigger continues until the specified count is reached. When the acquired

*2. Measurement stops automatically when the specified count is count = the speci-
reached. If measurement was interrupted by the STOP key, the  fied count
averaging result up to that point is displayed.

*3 If [Reference] is [New Data] and the automatic saving or auto-

matic print setting is ON, data is saved or printed when the spec-
ified number of times is reached.

If the trigger mode is [Continue] or the calculation setting is [Repeat]
Measurement continues after the specified averaging count has been acquired.
When the specified averaging count is exceeded, averaging is repeated and measurement continues until the STOP

key is pressed.

(Spectrum averaging) (Waveform averaging)

Start Measurement Trigger

START key

FFT
criteria met r analysis Wr

FFT
analysis

W STOP key

Input

Signal »

Awaiting i Waveform acquisi-
Trigger — tion (specified no.

of points)

v

Averagi

u JL; End*!
ng

Display*2

v

T Repeats until the STOP key is pressed

*1 When stopped before the specified count, the average up to that point is displayed.
*2 If [Reference] is [New Data] and the automatic saving or automatic print setting is On,
data is saved or printed when the specified number of times is reached.

When the trigger mode is [Auto]
*For time-domain waveforms:

Data is acquired when the START key is pressed, even if trigger criteria are not met after a certain
interval. So if averaging is applied to an asynchronous signal, the resulting data is meaningless.

*For spectrum values:

When the START key is pressed, measurement starts. Even if the trigger criteria are not met, the spec-
ified amount of data is acquired, and after FFT analysis, the results are averaged.

When the specified averaging count is exceeded, averaging is repeated and measurement continues

until the STOP key is pressed.

(Spectrum averaging) (Waveform averaging)

After a certain interval,

Start Measurement  acquisition starts even if FFT FFT
START key trigger criteria are not metr analysis —‘ r analysis —‘
Input Awaitin i Waveform acquisi- N . u . | End*
Sigpna| Tri erg —» tion (specified no. Averaging »| Display
99 of points)
T Repeats until the STOP key is pressed

*

When stopped before the specified count, the average up to that point is displayed.
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13.3.8 Emphasizing Analysis Results (phase spectra
only)

By specifying a setting factor (rate) to be applied to the input signal, the display of data exceeding the result-
ing threshold can be emphasized. This feature is useful for viewing waveforms that may otherwise be
obscured by noise.

The reliability of phase spectrum values is poor when discrete Fourier transform values are extremely small.
For example, in the case of a pure sine wave, almost all phase values at frequencies other than the input fre-
guency result from calculation errors. By treating the maximum value of the power (or cross-power) spectrum
of the input signal, P4, as a reference value, data that exceeds that value multiplied by rate R can be dis-

played with emphasis.

B Pover
10l0gP p,[dB] P Power Spectrum

Loz-Maz Linear
Overall -18.77d6

i .
1O|OgRPma><[d B] i ; ; ‘ " 0
P2 3.99kHz -4i.18
: 3 Aok 4350
' 4 9.31kHz -5b. 87
5 188k -68.57
b 14.b2kHz -b3.6@
7 17.00d -68.24
8 19.9dkHz -b3. 4@

hz 20kHz

[Erhase 1ch FFT
= Phase Spectrum

H Lin-Mag Linear
Emphasis |

H HMaimal Lelez]

Display 1 ot 180,060

PooedE  laen

R L1 RN

¢ IEGAdE  -i7aaed

5 Ligde  lpwEe

B LgdE  -l7Ed

7 TnME  ladE

5 g 17ded

R

175,161

LIST:N < i

-180des
Oz 20kHz

Procedure

To open the screen: Press the STATUS key — [Status] sheet

uonound 144 €T J91deyd

1 Enable the highlighting function.

Move the cursor to the [Highlight(phase)] item.

A|Hizhlightiphass) | On
2 Attenuation rate 1
3 {dB) adB

Off Emphasis display disabled. (default setting)
On Emphasis display enabled.

2 Set the attenuation rate or attenuation value.

Attenuation Rate and Value

To set an attenuation rate .
Attenuation value: A [dB]

Move the cursor to the [Attenuation rate] item. Attenuation rate: R

Ente.rfhe attenlu(:tlon ratg. ) A = 10log;oR

See: "8.1.3 Alphanumeric Input" (= p.121) 1x106<R< 1
0<A<60

To set an attenuation value [dB]
Move the cursor to the [(db)] item.

Enter the attenuation value.
See: "8.1.3 Alphanumeric Input" (= p.121)
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| 13.3.9 Analysis Mode Settings

Select the type of FFT analysis, channel(s), waveform display color and x and y axes.

Procedure

To open the screen: Press the STATUS key — [Status] sheet
See: To set from the Waveform screen (= p.225)

[&nalyzel

Analysis Setting --——————

- 1 Storage Waveform Lin-Mag Linear
Contents ‘ 2 8] Histogram | Lin-Mag Linear
Analysis No |
Settings can be made from the
dialogs, or copied from another 2 1 Analysis 3 4 Channel for
Analysis No. (= p.139) Display Type Parameter  Analysis X/Y Axes

Color Display

1 Select the FFT analysis mode.

Move the cursor to the [Analyze] column of the Analysis No. to set.

Off No analysis. Transfer Function (= p.243)
(default setting)

Cross Power Spectrum (= p.244)

Storage Waveform (= p.236) Impulse Response (= p.245)

Histgram (= p-236) Coherance Function (= p.246)

Linear Spectrum (= p.237)

Phase Spectrum (= p.247)
RMS Spectrum (= p-238) Auto-Correlation (= p.248)
Powre Spectrum (= p.240) Cross-correlation (= p.249)
Powre Spectrum (= p.241) 1/1 Octave* (= p.249)
density*

1/3 Octave* (= p.249)

LPC (density)* (= p.242)

*Not available with external sampling enabled.

See:"13.9.2 Analysis Mode Functions" (=
p.254)

(When [List] is selected, a list of calculation types appears. To clear
the display, push the CH. SET key again.)

2 Select whether to display the waveform, and its color.
Move the cursor to the [Wave] column.

Select whether the waveform is to be displayed (On) or not, and its
color if displayed.
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3 When [Parameter] setting contents are displayed

Set the parameter.

Move the cursor to the [Parameter] column of the Analysis No.

to set.

Analyze Parameter Setting Contents

1/1 Octave, Filter: Normal nables the octave filter.

1/3 Octave Filter: Sharp See:"Octave Filter Setting" (= p.222)

1ch FFT Calculates the phase of [Ch1].

Phase Spectrum 2ch FFT Calculates the phase difference between [Ch1] and
[Ch2].

LPC (dencity) Order :2to 64 Larger _nL_JmerlcaI values make finer spectrum compo-
nents visible.

4 Select the channel for analysis.

Move the cursor to the [Ch1] item.

. (@)
Select which channel number to use. 9_—;
S
. . . . @
5 Set the horizontal and vertical axes displaying the calcu- -
lation results. w
) ) i
Move the cursor to the [X Axis] or [Y Axis]. 3
Set the contents of the calculation results to be displayed on Analysis channel setting T
the horizontal and vertical axes. For any of the following analysis modes, S
. . o]
(Selectable display contents vary by analysis mode.) set both Chann_els Land2. =
o . o N Transfer Function, Impulse Response, g
See: "Analysis Modes and X/Y Axis Display" (= p.222) Cross-correlation Function, Cross Power
Spectrum, Coherence Function, Phase
Y-axis display Spectrum (2ch FFT)
Lin-Mag Analysis results are displayed as amplitude values.
Log-Mag Analysis results are displayed as dB values.
The dB reference is 1 eu. (As a voltage example, 1 V is
0dB.) . .
To analyze using external sampling
Lin-Real The real-number component of analysis results are dis- The horizontal axis ( x-axis) displays the
played. number of data points.
Lin-Imag The imaginary component of analysis results are dis-
played.
X-axis display
Linear Frequency-axis is displayed linearly.
Log Frequency-axis is displayed logarithmically.

This is convenient when the data of interest is at the lower end
of the frequency range, such as for sound and vibration.

How do | copy settings to other calculation No.?
See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (=

p.139)
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13.3 Setting FFT Analysis Conditions

m Octave Filter Setting

Filter features are based on JIS C1513-2002 class 1, class 2 (IEC61260).

L

I
Normal Sharp
Filter characteristics approximate those Only those spectral component within the
of an analog filter. octave band are used for analysis. Spec-

tral components outside of the octave
band are totally ignored.

After determining the entire power spectrum, the instrument performs octave analysis on the spectral
bands defined by the above filter characteristics.
See:"Octave Filter Characteristics"(= p.A26)

m Analysis Modes and X/Y Axis Display

®: Settable, x: Unsettable

Analysis Mode X2 Y s N.y T
Linear Log Lin-Mag | Log-Mag | Lin-Real | Lin-Imag display
OFF X X X X X X X
Storage Waveform { X L X X X X
Histogram [ X [ ] X X X X
Linear Spectrum [ ] [ ] [ [ [ ) (]
RMS Spectrum [ ] [ ] [ [ [ ) (] X
Power Spectrum ® ® o ® X X X
Power Spectrum Density ® ® ® L X X X
EZﬁs?t;;:\Iy&s (Power Spectrum P P P Y % % %
Transfer Function (] (] (] ( [ [ (]
Cross Power Spectrum (] ( (] ( (] ] (]
Impulse Response ® X ® X X X X
Coherence Function ® ® ® X X X X
Phase Spectrum [ [ { X X X X
Auto-correlation Function [ ] X L X X X X
Cross-correlation Function [ ] X o X X X X
1/1 Octave X ® ® ® X X X
1/3 Octave X ® ® ® X X X

The x/y axes cannot be set when Nyquist Display is selected.
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B Total harmonic distortion (THD)

When the analysis mode is one of the following, the cursor appears and the distortion rate is calculated.
(Linear spectrum, RMS spectrum, power spectrum)

The distortion rate calculates the cursor position as the fundamental wave. When 2 cursors appear, the A
cursor becomes the fundamental wave.

When calculation results cannot be obtained, [---%] is displayed.

Note that distortion rate values may become higher depending on the window function settings.

2
X(f
THD = ﬁ—><100 [%0]

(f)°

fo =fundamental wave
f, = n next higher harmonic

uonound 144 €T J91deyd
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13.3 Setting FFT Analysis Conditions

13.3.10Setting the Display Range of the Vertical Axis
(Scaling)

The display range of the vertical (y) axis can be set to automatically suit analysis results, and can be freely
expanded and compressed.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

1 Select automatic or manual scaling of the y-axis display.

Move the cursor to the [Scale] column of the Analysis No. to set.

Auto  Scaling of the vertical (y) axis is automatically set according to (Scalel
analysis results. (default setting) ’H
anua
Manu- Scaling of the vertical (y) axis can be set as desired, to suit the pur- 2 huto
al pose of the measurement. |
This is useful for magnifying or reducing the displayed amplitude, 1 2 J

and for shifting the displayed waveform up or down.

2 When [Manu] is selected

Set the upper and lower limits to display.

Move the cursor to the [Lower] or [Upper] item.

Set the upper and lower limits to display the analysis results.
Setting range: -9.9999E+29 to +9.9999E+29
(with exponent from E-29 to E+29)

See: "8.1.3 Alphanumeric Input" (= p.121)

How do | copy settings to other calculation No.?
See: "8.9 Copying settings to other channels (calculation No.) (Copy function)" (=

p.139)
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13.3.11Setting and Changing Analysis Conditions on
the Waveform Screen

The following settings can be made on the Waveform screen.
Changes to the displayed analysis results become effective when the settings are changed.

« Available settings are frequency range, number of analysis points, type of win-
dow function, trigger mode and pre-triggering

< Available settings are analysis number, analysis mode, waveform color, analy-
sis channel and x/y axis display type

» Trigger settings(= p.154)
(Note: If [Reference] is [From Memory], triggers cannot be set.)

Setting details

To open the screen: Press the DISP key — Waveform screen

ET 2

[
e
v=-i3.258

2‘—1u117ﬂ53m
rars Setting method

Use the CURSOR keys to move the cursor to
each setting item, and select your choice
with the F keys.

& B
1.0 it
V=-20.2608 Vv=-23.0448

.

Trigger mode and Pre-trigger

Select the trigger mode and pre-triggering (same as fo
the Memory function).

i

Trigger Mode: Single, Repeat, Auto

Pre-trigger: Select from list

See:"9.2 Setting the Trigger Mode" (= p.153)
"9.8 Pre-Trigger Settings" (= p.166)

uonound 144 €T J91deyd

Analysis . FFT
Mode |Waveform Color| T Igg?r'
Analysis ZAdb Single -
Numbe*(= p.220) Mo, 1 B
Analysis Channel ——
T K Freg.

*Coupled with the [Analy- | Loz 00 fﬂl'ﬂ | Select the frequency range (133
sis] list at the [Status] - B B 48kHz mHz to 8 MHz). (= p.211)
sheet of the Status screen. Dl_splay types (_)f X-aX|_s (horl_zontal { 166H= )

axis) and Y-axis (vertical axis) ind Freq“en‘?y_tRejo'““o“ (dur-

3 EEEHZ —?E_BE |II”-I oW Ing acquisition

g EEEHE —Egg? Fectan.——— FFT Window Function Type
AkHz -, : .

: 2" Gkiz 3073 Point (= p-214)

é E%EEE :ggéé 1684 E\l:un;bzelrl(;f Analysis Points
.1kHz -4k, .

18 3.2kHz -97.36 L 18ms) (1000, 2000, 5000, 10000)
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13.4 Selecting Channels

Channel selection is the same for all functions.
For the setting method, refer to "3.5 Input Channel Setting" (= p.49) and "8.10 Making Detailed
Settings for Input Modules" (= p.140).

m Scaling
The scaling setting allows values displayed on this instrument to match the actual values read directly on
a sound level meter or vibration meter.

Without Scaling 5 e
0. ower
wl Ch?

Overall -6.51dB

[verall -k, 51dB

With Scaling

' 14kds

to.2 B Power |
4

70 Log-Mag N _ -
Overall 93.58:6

Setting example: To display measurement data on this instrument so that it corresponds
to that on a sound level meter.

In a case where a sound level meter displays 93.5 dB and the overall value displayed on the Wave-
form screen of this instrument is -6-51 dB.

93.5dB

L093.5dB

(Scaling] 1 Select [Num].
Set 1 M Clamp Clamp. ..
Methad 2 Ratio linit v 2 Select [Ratio].
Ratiac 3 1.0000 Dffset 0.0000

Verify Input Scals 3 Move the cursor to [Ratio], and press the
[Comment] 1.6008 Y 166, 12k F1 [dB Scaling] key
fimen't dB value input The dB Scaling dialog appears.

Input Scale
4 5w 5 sssmd || 4 Enter the (overall) value “-6.51" displayed

on the instrument.

Enter the value "93.5" (from the sound

0 dB reference differs depends on the physical quantity. level meter) that you want to read

As an example for sound pressure, 20 uPa is 0 dB.

In dB scaling, the dB value can be directly read; howev- d'reCtIy'

er, it may not be possible to directly read instantaneous .

values. 4 & d 6 Press F5 [Confirm] key to perform scal-
Read the written standards and other materials regard- ing-

ing 0 dB references. Scaling is performed automatically and the con-

version value is set in the conversion rate column.
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| 13.5 Setting Screen Displays

Set the display method for FFT calculation results.

Procedure

To open the screen: Press the STATUS key — [Status] sheet

1 Select the display format.

4 |Format [ Single Standard |
Move the cursor to the [Format] item. Peak 0
bverage Linear (Time axis)
Humbe r 2
Select the format of data to be displayed.
The display format depends on the input data selected for analysis.
Single The FFT calculation results are displayed in one screen.
Standard If the calculations have multiple settings, waveforms are
overlaid.
Note: Depending on the analysis mode settings, analy-
sis No1l only may be preferentially displayed.
Dual Standard The FFT calculation results are displayed in two 9
screens. %
If the calculations have multiple settings, waveforms are  To use an existing memory waveform 5
displayed for each specified calculation. for analysis :
Single Nyquist™  If the analysis mode is linear spectrum, transfer function ~ Select [From Memory]as the input data w
or cross power spectrum, the FFT calculation result is source [Reference]. T
displayed in Nyquist display on one screen. See:"13.3.2 Selecting the Data Source E
If the calculations have multiple settings, waveforms are for Analysis" (= p.210) T
overlaid. %
Dual Nyquist”  Ifthe analysis mode is linear spectrum, transfer function 10 SPecify the analysis starting point e
or cross power spectrum, the FFT calculation result is Specify the starting point on the memory e
displayed in Nyquist display on two screens. waveform.
If the calculations have multiple settings, waveforms are ~ See:"13.8.1 Analyzing after Specifying an
displayed for each specified calculation. Analysis Starting Point" (= p.234)
Running If the analysis mode is one of the following, analysis re-
spectrum sults are displayed three-dimensions: frequency, oscil-

lation and time.

(Linear spectrum, RMS spectrum, power spectrum,
power spectrum density, LPC analysis, transfer func-
tion, cross power spectrum, 1/1 octave analysis, 1/3 oc-
tave analysis)

If the calculations have multiple settings, No1l is prefer-
entially displayed.

*: The horizontal axis and vertical axis display the real parts and the
imaginary parts of calculation results, respectively.

2 Press the DISP key to display the Waveform screen.
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@ When “Drawing failed”:

* NG: Nyquist, Running Spectrum
The display format settings and analysis mode do not match.

* NG: X-Axis
Either change the [Format] setting and increase the number of screen divisions or change the
display setting of the X-axis.
Linear and logarithm X-axes cannot exist in one graph.

* NG:X-unit
Set [Format] and increase the number of screen divisions. Different horizontal axis units cannot
coexist in 1 graph.

* NG: EXT
Analysis mode cannot perform external sampling.

m Display Types and Split-Screen Settings

Nine display arrangements are available.

. Runnin
Standard Nyquist 9
Spectrum
Single Standard Dual Standard Single Nyquist Dual Nyquist Running spectrum
[Slztetfitralrgence] [New Data] [From Memory] [New Data] [From Memory] [New Data]
FFT il i MEM Nyquist .| MEM
One F
division o 1 Ist l. b
ey g _—Nyquist
= =h. Ul = = Bunning Spect_(um
FFT || MEM A MEM
i T : - Nyquist = =
o ] 2
Two divi- ! FET 18 Nyquist
sions - - = hiphpt | g ¥, = q
| FFT | - = -3 HERE
. FFT i
] e Nya g Nyquist
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13.5.1 Displaying running spectrums

If [Format] is set to [Running spectrum], changes in frequency over time can be observed.

| HioKi | [=) 24-Jul 13:42:08
FFT
Trigger:
No. 150 Auto
Mo.1 |I|Linear 9
wl Ch?
e LogMaz i Log Freq.

[i} 11 -23.6AdE
vere 40kHz]

- {18aHz)
Ho.2 B OFf H
Wl th? Window
¥+ Lin-tae i Loz Rectan.
Point
1666
{ 18ms)
Display

m .Fi

Wi

-16d

8"
I

106tz 48kHz [ 1

Procedure

To open the screen: Press the STATUS key — [Status] sheet

uonound 144 €T J91deyd

1 Select the reference data.

Move the cursor to the [Reference], and select [New Data]. 4 |oererence New Data
Sampling Point | 1086 |
2 Select the display format. Frequency Range 8z
Move the cursor to the [Format], and select [Running spec- RestRecordine tine)  20kHz(50us)
trum].
2 Farmat | Bunningspectrum
Peak 0ff
Average 0ff
NOTE « [Running spectrum] can only be set when the [Reference] is [New Data].
T ———

The calculation interval (time interval of the running spectrum waveform and
the waveform) is not regulated.

« Averaging cannot be used.

Calculations that can be analyzed by running spectrum are limited to the fol-
lowing. When other calculations are selected or calculation settings are
changed after measurement stops, waveforms are not displayed.

(Linear spectrum, RMS spectrum, power spectrum, power spectrum density,
LPC analysis, transfer function, cross power spectrum, 1/1 octave analysis, 1/
3 octave analysis)
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Procedure

To open the screen: Press the DISP key — Waveform screen

Stopping waveform movement during measurement
If the AUTO key is pressed during mea-
rI:IEJ:i:I & 24-Jul 13:18:08
surement, waveform movements can be T 3 5 FFT
Stopped temporarily o 150 T e i Trigazﬂ
. . wto
The latest calculation results are displayed g !
. cefla % Freq.
in the foreground. el <R " o
P i {1600tz
o ot o
1 in-Mas o Rectan.
To restart, press the AUTO key again. T i I%
Past waveforms ; \ st Di‘sp‘ﬁmi
\§ i
%\u Chenge Erid
= o
The latest waveform dis- ‘ \{TF"-‘\‘
played during pausing of ~—— ol g
measurement 1 \ e
i | 1185
lagHz dikHz

Reading measurement values of past waveforms by cursor

After measurement is finished, read the values of each waveform by cursor.

1 [ HioKI a4 & 24-Jul 13:48:15
Press the WAVE key on the panel of the % o T [ B Cursors
t B0 50 w=-b1.66dB v=-48.34dB v=13.33dB " leV'ﬂEE‘
unit. ot B Linear AsB
wl oh7 Bubject Ch:
' Log-Mag Klog b Mo
B__Nn.l
2 Select a waveform. o ot
Rotate the jog and shuttle of the unit panel S e
and select the waveform. o
(The waveform number is displayed in the
lower right of the screen.)
B [F&}
3 Move the cursor. Z u
Press the AB CSR key on the unit panel, &
rotate the jog and shuttle to read the cursor der s | . SR
Val ue. 100z 40z

The older the waveJorm,
the larger the number.
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[ Changing the grid display }
The display format of the grid can be switched. 24-Jul13:20:80
FFT
Trigger:
1 Press the WAVE key on the panel of the unit. Auto
g%
2 Move the cursor to the [Display].
Freg.
3 Change the grid display (l‘ég‘ﬁ
Press F1 [Change Grid] key and change the grid display. ndow ‘
Each time the key is pressed, the display format changes.
Foint
1664
{ 16ms)
= ! e TO5-05-05 15271555 o = = va e (AR —
B bee B B B B ]
// ,/ j/; in-Mag. 3 boint // ’_’/ // " Lin-Mag 1
E— | ;;::f“"/é g;
“%i el E_“’—/ )
@ \7"“' ! — =
T iy i e
H
1068Hz Almz/ — Lﬂﬂk iz I w
, , T
Grid Type 1 Grid Type 2 E
N
c
- J :
Q
Changing the number of waveforms to be displayed } S
The number of waveforms to be displayed can be changed. 24-Jul 13:44:51
The following number of waveforms can be selected: 10, 20, 50, 100, and 200. FFT
Trigger:
1 Press the WAVE key on the panel of the unit. Auto
a%
2 Move the cursor to the [Display].
Freq.
3 Change the number of waveforms to be displayed. 48kHz
Using either the F3 [T] or F4 [l] key, adjust the number of indDLI%HZ}
waveforms to be displayed. Rectan.
Foint
1808
(ErT = 24l 134450 dbedal 108639 i 1 rne
- i x4 riseer: el | Display ||
. D\(s éﬁmg

50 waveforms displayed 100 waveforms displayed
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I 13.6 Saving Analysis Results

The saving procedure is the same as for the Memory and Recorder functions.

See: "Chapter 5 Saving/Loading Data & Managing Files" (= p.65)

The size of saved files depends on the save format and analysis method.

See: "Appendix 2.1 Waveform File Sizes"(= p.A2)

® When FFT Analysis Results are Saved as Text

Divide files by calculation item and then save.

Text Saving Example

“pp47" <
“FFT rumber of paints”,"Frequency ranze”.”Trizeer date”, " Trizzer time
“1000%, *400kH=" . “03-06-04" ,“10:47: 296017, “61.528m", 0. 188" ¢

+5.
6.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+2.
+2.

Mo, “Analysiz method”."Analysis Channel 17, "Units"@——0
“2¥, "Linear spect run”, "Che™, " [v]" < g

", Overal I","THD”{-I_

Line 1: Title comment
— Lines 2 to 3: Trigger Time

“Frequency [Hz]*, " [¥]”
LO00000E+DD, +7.
LO00000E+DS, +1.
LOO0000E+DS, +5.
LOO0000E+DS, +2.
+4, 000000E+03 , +2 .
000000E+03, +4.
000000E+D3, +6.
000000E+D3, +6.
000000E+D3, +8.
000000E+03, +9.
N00000E+D4, +1.
100000E+04,+1.
ZO0000E+04,+1.
300000E+04,+1.
ANNOOOE+DS, +2.
00000E+04, +3.
BONDO0E+D4, +3.
T00000E+04, +5.
S00000E+04, +5.
300000E+04, +1.
000000E+04, +5.
100000E+04 1.

174433E-04
BE3362E-05
939297E-08
212063E-05
946 144E-05
513562E-05
034131E-05
40347 2E-05
A2RTE0E-05
B35616E-05
G29319E-04
43363E-04
BATETIE-04
921578E-04
G16138E-04
108365E-04
92515E-04
A34038E-04
A32313E-04
703446E-03
B34760E-02
474374E-03 |

[

Calculation information

X-axis data

[

Y-axis data
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13.7 Printing Analysis Results

The printing procedure is the same as for the Memory and Recorder functions.
See: "Chapter 6 Printing" (= p.89)

Example of Waveform Printout

uonound 144 €T J91deyd

Ho.Z:linear ¢ i wEcChe S R T I 2Y:| in-Ma Overall : B8.449my THD G.e6% ¢
188Hz 48kHz
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13.8 Analysis with the Waveform Screen

13.8.1 Analyzing after Specifying an Analysis Starting
Point

The FFT function can specify the calculation start position for waveforms measured by the memory
function before calculation.

Operation differs by calculation execution settings.
See:"Trigger Modes and Averaging” (= p.218)

«Calculation execution: [Single]
Analysis is performed once on the specified number of analysis points beginning with the specified
starting point, and analysis results are displayed.
This is convenient for analyzing only a specific range. However, if averaging is enabled, analysis
repeats for the specified averaging count.

«Calculation execution: [Repeat]
Analysis is performed repeatedly on the specified number of analysis points beginning with the speci-
fied starting point and ending with end of waveform data, and final analysis results are displayed
(Calculation is performed for the number of specified points so a good end point becomes the final
analysis result.)

Verifying the analysis starting point while viewing analysis data

[ric] a &
—_—
)

I

/\ \ /\ S — Display the waveform with the Memory func-
tion.

2 Switch to FFT function.

s 2.5ms, Sns. 7.5ms. Tons 12.5ms
ERT]

l 3 Press the STATUS key to display the [Status] sheet of the Status

screen.
ETT SRR,

[FFT]
Reference From Memory H
. i p— ———— 4 Set the [Reference] item to [From Memory].
Samp | ing Point 1eoa Peak urf Set analysis conditions such as the analysis mode and
Frequency Ranze 4bHz Average aff . .

Res(Recarding time) | 10kHz(100us) number of analysis points (these can also be set on the

Waveform screen).

Window Rectansular Highlight{phase! off

Comencation rate)  l.600(6.0508) 5 Press the DISP key to display the Waveform

screen.
[ &nalyze] . . . .
’-*————— The one-time calculation range is displayed for the mem-
2|8 0ff ory waveform.
[Scalel
’A-———
uta
2 Buto
Select the measurement function by pressing F1-3 key.

Hint
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6 Specify the location of the analysis input data using
the jog and shuttle controls.

KNOB Jog
o] =) 24-Jul 16:54:45 Moves the analysis starting point.
FFT
alc Exec:
o) Single

Time Mag:

|MemoryWaveform | —

/V\MW\/ [VRVARY, -~

—— Shuttle
Scrolls the Memory waveform.

1,435 B, 425ns (266Hz)
4 indow
3 10, BBans Rectan.
J - Point e
The analysis segment of the memory — o0

Ko Log

waveform for one pass is displayed.

lo.2 8 Histogran i
vl En3 4
Vo Lin-ag W Lines

—’ &? &

Select analysis conditions as occasion
— 7 demands.

To change the number of The setting can be changed at the top of the Waveform screen.

analysis points The range is determined by the number of analysis points.
If the analysis range (humber of points) is larger than the memory waveform as
shown below, analysis is not performed.

l\/\/\/\/\/\/\/\\/\/\/\[ Analysis Segment Display

To analyze only a certain If [Exec] is [Single] in the setting items at the right side of the screen, only the cal-
portion culation range currently displayed can be calculated.
For settings other [Single], calculation points are calculated until the final data.

To stop mid-way, press the STOP key.

uonound 144 €T J91deyd

l 8 Use [Exec] or press the START key to perform analysis.

Analysis étarting
Point

Mo.1 v

MW M/ Calculation range (portion in square)

1.438ms~ 6. 428ns
o | Liter 6450 l Last range calculated (line portion)

ot O Analysis results are displayed on the lower graphs.

/k ¥ Ln;}MES H Log
i Dverall -29.3208 . .
k—wwwm When the trigger mode is [Auto] or [Repeat], the num-
TowWE 33 ber of analysis points up to the end of the waveform

o g data is analyzed, and the last data is displayed.

&

No.2 B Histogr«
i g

i LinAle ¥ Linear
Dver AT 34.212n%

ZC " Memory waveforms are not printed.
5 i %
4 -46. BadnY 1

~Tent* 10an
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I 13.9 FFT Analysis Modes

| 13.9.1 Analysis Modes and Display Examples

For the functions of each analysis mode, see"13.9.2 Analysis Mode Functions" (= p.254).

Displays the time axis waveform of the input signal.
When the window function setting is other than rectangular, the window function is applied to the
waveform and displayed.

Axis Display Type Description

Time-domain display

Displays the value of the time-domain waveform corresponding to the set frequency

X axis Linear range.

See: "Relationship Between Frequency Range, Resolution and Number of Analysis
Points" (= p.212)

Y axis Lin-Mag Displays the input module waveform

Waveform Example

T i :
i — Wlnd_ow. Rectangular
i o _ X axis: Linear
¥ Lin-Mag A Linear
Mvaral | 78,3470 Y axis: Lin-Mag

Mastimal 1
1 B.25ms 49. BBEm
9.25ms 99.625m

3.25ms 99 Eddm

2.25ms 99 ddm

1.24ns 99.475n

5.28ms 99 4649n

2.25m3 99, 466m

1 s 39.275n
~258mY

Acquires the amplitude distribution of the input signal.

Main uses:

« To inspect deviations in the amplitude range of a waveform

< With analysis point distribution, to ascertain whether a waveform is artificial or natural (natural forms exhib-
iting regular distribution

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Do Ll

Axis Display Type Description
X axis Linear Displays input level of the input signal.
Y axis Lin-Mag Displays analysis data distribution.

Waveform Example

50

o1 0 o] Normal display
¥ Lin-Hag % Linear| X axis: Linear
Overall 429.16nV X .

Maximal . -
L. . Y axis: Lin-Mag
2 =R, By 15
3 11, BemY
1 ZH8. By 15
) -249. temY 14
b 160. By 14
? 150, BAmY 13
g ~38. By 12
El 279, oy 12
1A -260. BEnY 11

i A g
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Linear Spectrum

The linear spectrum plots the input signal frequency. It can be displayed as a Nyquist plot.
Main uses:

« To inspect the peak frequency contents of a waveform

« To inspect signal amplitudes at each frequency

See: About the Functions”13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
Linear Frequency is displayed with equal spacing
X axis Log Frequency display of logarithm interval
Nyquist display The real-number component of analysis values are displayed linearly.
Lin-Mag Analysis values are displayed linearly.
Log-Mag Analysis values are displayed as dB values. (0 dB reference value: leu)*
Y axis Lin-Real The real-number component of analysis values are displayed.
Lin-Imag The imaginary component of analysis values are displayed.
Nyquist display The imaginary component of analysis values are displayed.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB =1 V)

>
)
Waveform Example B
—
®
i =
s Normal display o
Ho.2 B Linear x X L =
L _The axis: Lo
v X Lo IS: Log
e Dverall 78, 790 Y axis: Lln'Mag -
Mazimal A . 11] -n
AkHz m
3 P o —
= m
4 2. BkHz A, Bm -n
B 2.9Hz B, Bm I
b 3. BkHz B.84n
? 3.1kHz B.H3m S
Ponpe im =
. 1z L A3m
14 4, 1kHz B.H3m g
=48
20d8 .
o2 B Linear Normal display
wl ChE -
v ¥ Log X axis: Log
Owerall -23.@0cE P
Haina - Y axis: Log-Mag
1 1.8kHz -19.93
OHz -BL.02
3 288Hz -78.80
4 2.6kHz -87.12
5 2.9kHz -58.29
B 3.BkHz -88.53
7 3.1kHz -89, 48
7.2kHz -98.78
g 3. 8kHz -9, 74
18 4.1kHz -91.47
-188d8
108Hz THD @. B3¢ T
3.5my .
fo.2 B Linear Normal display
wi Chd e
T v ¥ Lot X axis: Log
Overall 78.79n P .
Vel " Y axis: Lin-Real
1 1.BkHz 2. 44m
2 1AAHz . 13m
3 7.2kHz a.82m
4 3.0kHz . #2m
& 3. 1kHz a.82m
[ 30.BkHz 0. 82m
? kHz . aim
i) Btz a.aim
& 25.BkHz 0. aim
1 9. 8kHz 0. fim
~1.6m
100H= THD B.39% P
e Normal displa
Ho.2 B Linear ) p y
wi Che .
¥ K Los X axis: Log
Overall 78.79n P .
i) w0 Y axis: Lin-Imag
1 Az . 49n
2 208z a.1im
3 7.BkHz . #2m
4 19.8kHz 0. atim
5 0. fkHz . dtm
[ 39.8kHz 0. aim
7 39.8kHz Adm
8 27.BkHz 0. Afm
v R o A
1a 11.8kHz 0. Afm
~14amt
10dHz THD B.39% P
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ey . .
R Nyquist display
wl Chi
Yo Lin-Mag H Linear
Overall 78.79nV

14y

S ETi [

NOTE « If the cursor is displayed, the total harmonic distortion (THD), which sets the
T — fundamental wave as the cursor position, is displayed. When 2 cursors appear,
the one with the low frequency becomes the fundamental. When results can-

not be obtained, [---%] is displayed.

» When only sine waves are input, the level of this component becomes approx-
imately 1.4 times (3 dB) larger than the overall value. To measure at a refer-
ence the same as the overall value, analyze using RMS spectrum or power
spectrum.

See: RMS Spectrum (= p.238), Power Spectrum (= p.240)

RMS Spectrum

The oscillation component (actual value) is calculated by the frequency axis waveform of the input signal.
RMS and power spectra displays use the same analysis results displayed logarithmically (amplitude in dB).
Main uses:

« To inspect the execution value of the frequency component of the waveform

< To inspect the RMS value at each frequency

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing
Log Frequency display of logarithm interval
Lin-Mag Analysis values are displayed linearly.
Y axis Log-Mag Analysis values are displayed as dB values. (0 dB reference value: leu)*
Lin-Real The real-number component of analysis values are displayed.
Lin-Imag The imaginary component of analysis values are displayed.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB =1 V)

Waveform Example

g Normal display
Ho.1 B RS .
1} . X axis: Log
Dverall 70790V Y axis: Lin-Mag

Maximal 03]

,_
Eam-amm e wrae

o

.

=

=

N

=

=

fist

=

~1@m¢
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13.9 FFT Analysis Modes

, ab Normal display
: Wo.2 B RMS X axis: L
! wl ohe :
¥ Log-Mag i Log aX!S' 0g
: Overall -23.08E Y axis: Log_Mag
! M imal [dB]
! 1 1.0kHz -23.88
i 2 > 61
i 3 200z -81.8L
! i 2.BkHz 59,13
! 5 2.9kHz 51,38
i b E -B1.5d
i ? 3. ikt ol
! 8 2.2k 3,71
! 9 3.8kHz -a3.7%5
i 18 4. 1kHz 84148
! 13068
T THD 8. 637 PR
i Normal display
Ho.1 B RMS X
wl ohe .
Y: Lin-Real i Log X axis: Log
+ Overall 78. 79w Y axis: Lin-Real
Mazsimal [yl )
1 1.0z 1.7%
? 100tz 8.07n
3 2.2 8.an
i 3tz g.0in
5 13k g.0in
B 30k g.0in
7 Bk g.0in
B 55z Nl
9 ke 8.0in
8 36k 8.in
—2my
183z THD 0,897 0z
Lo Normal display
Ho.2 B RNS X axis: L
vl Che :
¥ Lin-Imag * axis: Og
(verall 78, 79m Y aX|S Lln_lmag
Hazimal 1 .
1 00Kz g.34n
280z 8226
5 70z 8-81n
4 190de .91
5 EEdE 8.81n
B ke g.81n
7 Made 4.8
8 e .80
- 3 Bade 48
1B ik [
-gan
ToaHz THD .87 [

NOTE If the cursor is displayed, the total harmonic distortion (THD), which sets the fun-
— —  damental wave as the cursor position, is displayed. When 2 cursors appear, the
one with the low frequency becomes the fundamental. When results cannot be

obtained, [---%] is displayed.

uonound 144 €T J91deyd
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Power Spectrum

Displays input signal power as the amplitude component.
Main uses:

» To inspect the peak frequency contents of a waveform
« To inspect the power level at each frequency

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing

Log Frequency display of logarithm interval

Lin-Mag Analysis data is displayed linearly as squared values. Indicates the power com-
Y axis ponent.

Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: leu?)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2)

Waveform Example

B Normal display
Ho.1 Puwer e
il Che X axis: Log
' Lin-Mag i Log . .
Y Dverall 5011897V Y axis: Lin-Mag

Maimal

2 i
B 20aHz B.591%5n
4 2.bkHz g71.485p
5 2.9kHz 242,871p
B 3.BkHz 781, 561p
7 3.1kHz 574, 313p
g 7.2kHz 425,123p
g 3.8kHz 421, fBdp
18 4.1kHz 366, 1780
—Zm*
1BAHe THD 6. 097 dikHz
3 208 Normal display
i Ho.2 B Pover .
! i X axis: Log
' Log-Mag i Log .
Owerall ~23. 8008 Y axis: Log-Mag
Haximal [dB]
1 1.8kHz -23.88
2 AHz -EB1. 82
§ 20Hz -8L.81
4 2.bkHz 91,13
5 2.9kHz 4130
B 3.BkHz 41, b4
? 3.1kHz 52,41
g 7.2kHz -93.71
g 3.8kHz -93.75
10 4. 1kHz -94.48
‘ 18048
ARRAH THO @ @G AGLHZ
NOTE If the cursor is displayed, the total harmonic distortion (THD), which sets the fun-
Y

damental wave as the cursor position, is displayed. When 2 cursors appear, the
one with the low frequency becomes the fundamental. When results cannot be
obtained, [---%] is displayed.
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Power Spectrum Density

Indicates the power spectrum density of the input signal with only the amplitude component
included. This is the power spectrum divided by the frequency resolution.

Main uses:

To acquire a power spectrum with 1-Hz resolution for highly irregular waveforms such as white noise

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing
Log Frequency display of logarithm interval
Y axis Lin-Mag Analysis values are displayed linearly.
Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: 1eu?/Hz)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2/Hz)

Waveform Example

B iz _ Normal display
R X axis: Log

i i Log . .
- Y axis: Lin-Mag

Mazimal LV /Hz]
1 .

(LR PR
)
@
= =
22 e
o
-
=
=)
i
&
=
]

3. n
10 4. 1kHz 3.56178p
—20u* Ha

L Lk AGLH:

ki Normal display
oz B e X axis: Log
Y axis: Log-Mag

' Log-flag 4 Log

Mezimal LdB]
1

uonound 144 €T J91deyd

528~ T B
w
@
=
2
r
e
=
=
in
I

10 Ofde A
~200D
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LPC (Power Spectrum Density )

When the spectrum shape is complex and hard to comprehend with either linear or power spectra, a
rough spectrum structure can be obtained.Main uses:

To obtain a spectral envelope using statistical methods
See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing
Log Frequency display of logarithm interval
. Lin-Mag The analysis data is displayed linearly.
v e Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: leu?/Hz)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2/Hz)

Waveform Example

= BB Az X axis: Log
Ho.1 B LPC 21 . .
ul Th? Y axis: Lin-Mag
f Lin-Mag i Log
Maimal [V2 /Hz1
1 LA 48,7530
PR R
EIR 08 11 =R
i DA 18
5 Do 1B3I279F
B Do 1290804
O R
8 LM EB.AdddE
5 A EpieF
10 ez 67EsEF
o e
T Ei
—an X axis: Log
Ho.2 B LPC 21 .
e Y axis: Log-Mag
i+ JLog-ag £ Log
Maezimal [dB]
1 1.0z -43.38
PR - =R
i 3 WA -1
! i R Amas
! 5 26, dkHz 177.21
i [ 12759
i 7 e 127,88
! 8 Gk 125,67
! 9 39, 4kHz 179,92
| 10 35. PHz 136.44
! -14838
| Te E%)

NOTE ° Always specify the order (from 2 to 64). Higher orders can expose finer spectral details.
——— + Amplitude values provided by LPC are not always the same as the power spectrum density.
 If an error occurs during analysis, no waveform is displayed.
* Noise-like phenomena can strongly affect the spectrum shape.
* Not available with external sampling enabled.
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Transfer Function

From the input and output signals, the transfer function (frequency characteristic) of a measurement
system can be obtained. It can also be displayed as a Nyquist plot.

Main uses:
« To inspect a filter’s frequency characteristic

« To inspect the stability of a feedback control system (using the Nyquist plot)

« To inspect the resonance characteristic of an object using an impulse hammer and pick-up sensor

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254), "Linear Time-Invariant Systems"(= p.A16)

Axis Display Type Description
Linear Frequency is displayed with equal spacing
X axis Log Frequency display of logarithm interval

Nyquist display

Displays the real-number component of the input-output ratio.

Lin-Mag

Displays the input-output ratio linearly (dimensionless units).

Log-Mag(logarithm) | Displays the input-output ratio as dB values.

Y axis Lin-Real units).

Displays the real-number component of the input-output ratio (dimensionless

Lin-Imag units)

Displays the imaginary component of the input-output ratio (dimensionless

Nyquist display

Displays the imaginary component of the input-output ratio.

Waveform Example

A58k
Ho.1 B Transfer
wl Ch?

2 Lin-Mag
Mazimal
Bz
2 111H=
3 118Hz
4 128Hz

w2 Che
i Log

391502k
147,597k
145, BG4k
144,963k

146
Ho.2 B Transfer
wl O

h?
i LogMag
Maotimal
1 BHz
2 111Hz
3 118H2

4 126Hz 103,23
48dB
1z daatz
1aak
Ho.1 B Transfer
wl Ch? w2 Cha
i+ Lin-Real i Log
Maztimal
1 2HBHz 96. BAGEK
2 171Hz 95, 4892k
3 2i3Hz 962477k
4 212H 5. 4918k
—400k
1Hz AmaHz

16k
Ho.2 B Transfer
wl Ch?

¥ Lin-Inag
Heceimal

1 e

2 7z

3 Gl

i e

1z AA0Hz

2 Cha
i Log

137.596k
135,234k
134,195k
132,722k

jamBk:
No.2 8 Transfer
wl Ch?
W LinMag

|-Gk

w2 Chb
i Linea

Normal display
X axis: Log
Y axis: Lin-Mag

Normal display
X axis: Log
Y axis: Log-Mag

Normal display
X axis: Log
Y axis: Lin-Real

Normal display
X axis: Log
Y axis: Lin-Imag

Nyquist display

uonound 144 €T J91deyd
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Cross Power Spectrum

The product of the spectra of two input signals can be obtained. The common frequency components
of two signals can be obtained.

Using the voltage and current waveforms as input signals, active power, reactive power and apparent
power can be obtained at each frequency.

Main uses:

To inspect common frequency components of two signals
See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
Linear Frequency is displayed with equal spacing
X axis Log Frequency display of logarithm interval
Nyquist display Displays the real-number component of the input-output ratio linearly.
Lin-Mag Displays the squared value of amplitude contents of analysis data linearly.
Log-Mag(logarithm) \I?Eijlﬁ)é?ylsehhzi*amplitude contents of analysis data as dB values. (0 dB reference
Y axis Lin-Real Displays the squared values of the real component of analysis data linearly.
Lin-Imag Bisplays the squared values of the imaginary component of analysis data linear-
Nyquist display Displays the imaginary component of analysis data linearly.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB =1 V2)

Waveform Example

5 Normal display

Ho.2 B Cross Power

ul Ch? ¥2 ChE X axis: Log
¥ i Lo : :
Y axis: Lin-Mag

Maztimal [Yuel

1 L S0 (]

2 108Hz 383.B24p

3 Gz 31736

1 13z LG

-250B
Mo.2 B Cross Power

w1 Ch?
i |Log-Mag X Log

Normal display
X axis: Log
Y axis: Log-Mag

iz

Maxzimal LBl
1 102z 3.0
H 10z 3.5
3 Ee i
i 133 3445
7508
T
s Normal display
Ho.? B Cross Fower ‘L
oL th? W2 thE X axis: Log
i [Cin-Real | K Log . .
Y axis: Lin-Real
Haximal [Yuel
1 W 243.220
2 2B5Hz 241,985,
5 3 L7
1 %Mz 240089

-158Mue
Frome

Normal display
X axis: Log
Y axis: Lin-Imag

HBBnE
Ho.2 [ Cross Paver

¥ Ch7
v

Maximal (3781

1 93H 3d5. 4au
2 162Hz 336. 4350
] 9aHz 336. 0500
4 89Hz 332.54du

-188uue

B e

188 ue
ABBpY g

-108upE

Nyquist display

Ho.2 8 Cross Power

i ohe
v

w2 Che
i Linear,
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Impulse Response

The transfer characteristic of a system is obtained as a time-domain waveform.
Utilizing both output and input signals of the measurement system, a unit impulse is applied to the
system and the corresponding response waveform is obtained.

Main uses:
To inspect circuit time constants

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254), "Linear Time-Invariant Systems"(= p.A16)

Axis Display Type Description
Time display

X axis Linear The center (t = 0) is the reference. To the right is lag time (+t), and to the left is
lead time (-t)

Y axis Lin-Mag This value is the transfer function provided by inverse Fourier transformation.

Waveform Example

35

Wo.1 @
ol o

i Lin-Mag
Owerall 1.030n¢
Meizimal
1 2i1ns
2 2Hdms:

3 28Bms:
4 211ns

~156my

1s

2.5kne
No.1 B Storage

wl
i+ Lin-Mag
Overall 8H.6Rug
Mz imal
1 206ms
2 2Mans
3 20Ems
4 213ns

-2.5kug

1s

108k

o2 Blwulze |
Wl 07

Y Lin-Mag
Maxinal

1 -ins

2 -7ms

3 -5ms,

4 -ims

~188k

et

# Linear

w2 Chi
i+ Linear

2. 421k
13. 390k
12,907k
12, 444k

Normal display
X axis: Linear
Y axis: Lin-Mag

Input signal 1

Input signal 2

Impulse response

uonound 144 €T J91deyd
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Coherence Function

This function gives a measure of the correlation (coherence) between input and output signals. Val-
ues obtained are between 0 and 1.

Main uses:

 To evaluate transfer functions
« In a system with multiple inputs, to inspect the effect of each input on the output

See: "13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
X axd Linear Frequency is displayed with equal spacing
axis
Log Frequency display of logarithm interval

Displays the causal relationship and degree of relationship between two input

Y axis Lin-Ma . . . .
g signals, as a value between 0 and 1 (dimensionless units).

Waveform Example

S — Normal display
AT XaxisiLog

— Y axis: Lin-Mag
1 158Hz 993.433m
2 38aHz 491. 885m
T S TR L S RS SRR SRR 3 EREHz 986, 338m
4 858Hz 461.125m
W a 7haHz 479.994m
3 YE0Hz 478. Ga5m
7 1. BBkH: 476. 914
8 1.28kHz 475.618m
El 1.EikHz 961, 858m
1m 1. 48kHz 961, 81dm

Bz ZBkHZE
NOTE « With a single measurement, the coherence function gives a value of one for all
——

frequencies. Spectrum (frequency-domain) averaging should always be per-
formed before measurement (analysis is not available with time-domain aver-
aging).

» The coherence function has two general definition formulas. For the definition
formulas, see"13.9.2 Analysis Mode Functions" (= p.254).
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Phase Spectrum

Shows the phase characteristics of the input signal.

Main uses:
» To inspect the phase spectrum of channel 1. Displays the phase of a cosine waveform as a reference (0°).
« To inspect the phase difference between channels 1 and 2.

See: About the Functions”13.9.2 Analysis Mode Functions" (= p.254)

1 Ch FFT: Displays the phase of the signal on channel 1. Displays the phase of a cosine waveform as a ref-
erence (0°). Unless the waveform is synchronous, phase values are unstable.

2 Ch FFT: Displays the phase difference between channels 1 and 2. Positive values indicate that the phase
of channel 2 is leading.

Axis Display Type Description

) Linear Frequency is displayed with equal spacing
X axis Log Frequency display of logarithm interval
Y axis Lin-Mag Analysis values are displayed linearly.

Waveform Example

B Emphasizing only a Specific Portion (Highlighted Display)

A specific portion of a phase spectrum can be emphasized and displayed.
See: "13.3.8 Emphasizing Analysis Results (phase spectra only)" (= p.219)

i 18dag 1chFFT (@)
Ho.l B Phase 1Ch FFT, . 0
X axis: Log oY)
¥ Lm Hag i Log . . S
Y axis: Lin-Mag =
Naxlmal [dez] (9]
138,60 =
m i ~
232z 17824
H‘ l 1amdeg w
1H;
7
- 2chFFT il
Ho.2 B Phage 2Ch FFT .
W th? v X axis: LOg g
¥ Lin-fag ¥ Log L
Y axis: Lin-Mag S
Maetimal [deg] (@]
Bz -1g0.Ed —
H 3 126.45 =
g 2 125166 o
k) e 154,81 S
-160deg
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Auto Correlation Function

Shows the correlation of two points on the input signal at time differential t.

Main uses:

« To detect periodicy in irregular signals (improving and detecting SNR)

« To inspect periodic components in a noisy waveform.

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type

Description

X axis Linear

Time display

lead time (-t)

The center (t = 0) is the reference. To the right is lag time (+t), and to the left is

Y axis Lin-Mag

+1 to -1 (dimensionless units)
The closest correlation at time differential t is +1, and the least correlation is 0.

-1 indicates completely reversed polarity.
Because of the characteristics of the function, t = 0 becomes +1.

Waveform Example

1.4
b2 B
wl Ch?
i+ Lin-Mag X

Maizinal
1

3 3ns
4 -bms:

Linear

NOTE

X axis: Linear
Y axis: Lin-Mag

This instrument provides a circular auto-correlation function. Analysis results are
normalized to the maximum value.
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Cross-Correlation Function

Using two input signals, shows the correlation of two points on the input signal at time differential t.
Output is displayed as a function of differential time t.
Main uses:

» To determine the phase shift of two signals per unit of time
« To determine the speed and distance of time lag between two signals

See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254)

Axis Display Type Description
Time display

X axis Linear The center (t = 0) is the reference. To the right is lag time (+t), and to the left is
lead time (-t)

+1 to -1 is displayed in dimensionless units.

At time differential t, this value is +1 when the correlation of input and output sig-
nals is the closest, and 0 when correlation is the least. -1 indicates completely
reversed polarity.

Y axis Lin-Mag

Waveform Example

O
N Q
o2 8 Eo ] X axis: Linear 2
v ot Y axis: Lin-Mag =1
@D
Maezimal -
: e LE =
i o Bl w
-1
BT LT M
L
_|
. . . . . T
NOTE This instrument provides a circular cross-correlation function. g
M = . Analysis results are normalized to the maximum value. Q
o
5

1/1 and 1/3 Octave Analysis

Analyze spectrums such as noise using fixed rate spectrum filters of 1/1 octave band or 1/3 octave band.

Main uses:

To analyze noise frequency
See: About the Functions"13.9.2 Analysis Mode Functions" (= p.254), "Octave Filter Characteristics"(= p.A26)

Axis Display Type Description
X axis Log Displays the center frequency of each band.
v axis Lin-Mag Octave analysis values are displayed linearly.
Log-Mag Octave analysis values are displayed as dB values. (0 dB reference value: 1leu)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB =1 V)

Waveform Example

-2k 1/1 Octave
Ho.l B tilnggtave Harmal X ax's LOg
¥ Log-Mag A Log .
Overal | ~23.8645 Y axis: Log-Mag
P ae s Filter: Normal
1—%5
L SfeH; 16KH
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S — S
| EiH, TR

el
Ho.2 8 141 Octave
wl Ch?

V" Log-Mag
Owerall -23.86dE
Mazimal

1 2kHz

~10AdE

B
Mool B 103 Octave
wl Ch?
V' Log-Mag
Owerall -23.B6dE

Maxinal
1 2kHz

~100d8

LT

B
Ho.2 8 143 Octave
il Ch?

V' Log-Mag
Owerall -23. BAdE
Mazinal

1 2kHz

~1060E

1/1 Octave

X axis: Log

Y axis: Log-Mag
Filter: Sharp

1/3 Octave

X axis: Log

Y axis: Log-Mag
Filter: Normal

1/3 Octave

X axis: Log

Y axis: Log-Mag
Filter: Sharp

NOTE Not available with external sampling enabled.

m Octave Analysis

Octave analysis consists of frequency analysis of the signal passed through a constant-width band-pass filter.
The power spectrum displays the power level in each subband after dividing the spectrum into fixed-width
segments (subbands), while octave analysis scales the spectrum logarithmically and displays each octave

(subband) as a bar graph.

The center frequency of the octave bands and filter characteristics are determined according to IEC61260
standards. With this instrument, 1/1- and 1/3-octave analyses are calculated using power spectrum Analysis

results.
1/1 Octave Analysis: 6 subbands
1/3 Octave Analysis: 16 subbands

The octave analysis results of this unit are displayed based on the oscillation level as a reference. Therefore,
when only sine waves are input, the value doubles (3.01 dB) versus the overall value. To directly read by

energy base, adjust the level by the setting scaling in advance.
See: "8.5 Converting Input Values (Scaling Function)" (= p.128)
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Measurable Ranges with Octave Analysis

Chapter 13

FFT Function
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13.9 FFT Analysis Modes

Chapter 13 FFT Function
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13.9 FFT Analysis Modes

13.9.2 Analysis Mode Functions

Analysis Mode

Internal analysis formula (linear, real, imag [imaginary], log [logarithm])

OFF

No analysis.

Storage Waveform

A waveform obtained by applying the window function to a time-domain waveform.

Histogram

Counts amplitude data.

Linear Spectrum

K3 . e . [I/N(DC)
X(ky=Y.x(mw" F(k)y=CX(k) C {NNMC)

n=0
linear 4F (k)| real =Re{F(k)}  imag=Im{F(k)} log=20logF (k)

RMS Spectrum

o1 (00
~1/42(40)

linear :1 F'(k }| real =Re {F (k) }

F'(ky=C'F(k)

imag =Im{F'(k)} log=20logF" (k)

Power Spectrum

1 DOy
“TN1/2040)

log =10logP(k)

P(k)=da|[F(k)’

linear = P(k)

Power Spectrum Density

J: Frequency resolution
log=10logP' (k)

P'(k) = P(k) 13
linear = P'(k)

LPC analysis(Power
Spectrum Density)

(Abbr.) Spectrum approximation from Linear Predictive Coding.
See: "Linear Predictive Coding (LPC)"(= p.A27)

Transfer Function

Hk)=Y(k)/ X (k)

linear AH (k)| real =Re{H (k)}  imag=Im{H(k)} log=20logH (k)

Cross Power Spectrum

S (k)= X"(k)Y(k) : Cross Spectrum
1/N?

X oo (k)= AS  (k A= .,
,rmulr( ) _IT{ } {2;’11\!"

linear :{X power (K )‘ real =Re {)( power (k]}
mag =Im {Xﬂmm_ (k]} log =1 ()lodXﬂ”m. (k)

Impulse Response

< Y(k) W kn

1
W) = —
=N & ¥k

Coherence Function

coh(k)= /@
\ S (b)S,, (k)

Phase Spectrum

0 (k)=180/m x tan ' (Im(F"(k))/ Re(F'(k))
0 (k) =180/ xtan™'(Im(S , (k))/Re(S,, (k))

Auto-correlation Func-
tion

] ¥ . . .
R (m=—YN"|lx)) ' w*  (recursive convolution)
MOREDI0

LV k=0

Cross-correlation Func-
tion

N-1
R (;;):lZS 03]/ kn (recursive convolution)
abd ‘N »

k=0

1/1 Ovtave Analysis

(Abbr.)

1/3 Ovtave Analysis

(Abbr.)
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Chapter 14

Use the System screen - [Environment] sheet to make system-related settings.

— Opening the [Environment] sheet

L] S, Filc Save Printer Interface Init <Fusky  16-May 16:36:19
Function:
-+ [Waveform Display] | [MEMORY
SYSTEM
Grid Dotted Line Start Action One Push
Time value Time Stop Action Twa Push
Start Backup 0+f
.+ [Display Settings]
Auto Scale On Beep Sound Warning
E -+ [System Environment]
PreSSing thlS key repeatedly Béckl ight Saver 0ff Language English
. h Display Contrast Hormal v
displays the various sheets. Display Color Color 3 [
CLEXT 1701 M 20
Environment Init Input +Qutout i
[ ] 4- [ ] START/ERT IN1 Start GO/EXT OUT1 Measure F'EI"HF'[%”C
STOP /EXT IN2 Stop NG/EXT 0UT2 Measure —_—
[File Save] PRINT/EXT IN3 Frint TRIG OUT Pulse /i
EXT TRIG 1 e RERNRTER
EXT SMPL 1
[Printer] - [Interface] . —+
Wi Sets the function setting. Press the func|ion key to select.
int
-
v
See: "Chapter 16 External Control" (= p.287)
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Setting Descriptions

Grid

Time Value

Start Backup

Backlight Saver

Display Contrast

Y] AR, File Save Printer Interface Init [ )<Pusy
[Waveform Display]
Grid Dotted Line Start Action One Push
Time value Time Stop Action Two Push
Start Backup 0ff
[Display Settings]
Luto scale On Beep Sound Warning
[System Environment]
Backlight Saver 0ff Language Enzlish
Display Contrast Hormal
Display Color Color 3
Select the grid (graticule) type for the waveform screen.
Off No grid displayed.
Dotted Line Display a dotted-line grid. (default setting)
Solid Line Display a solid-line grid.
Display the time from the trigger point on the display.
Time Display the time from the trigger point (fixed units). (default setting)
Time (60) Display the time from the trigger point (sexagesimal (base-60) system).
div Display the number of divisions (div) from the trigger point.
Date Display time of waveform acquisition.

Sample Num Display the number of data points from the trigger point.

« During external sampling, the number of points is fixed.
« These settings affect the values read at the A/B cursors.

Preserves measurement condition settings. If a power outage occurs while
recording, it resumes automatically when power is restored. When triggering is
enabled, the awaiting-trigger state is activated.

Off (default setting) / On

¢ Valid only during recording.
¢ This function does not start automatically when the instrument is turned on.

The screen blanks automatically after the specified period (minutes) with no key
operation.
The screen reappears when any key is pressed.

Off Disables the backlight saver function. (default setting)
The screen remains visible all the time.

(Setting the time) Setting range: 1 to 30 min (1 minutes)

* When the screen is blanked by the backlight saver, pressing a key only reactivates the
backlight, and the normal key function is ignored. Press the key again for its normal
operation.

« Using the backlight saver conserves energy, and extends the life of the backlight.

Selects one of three backlight brightness levels.

Light / Normal / Dark




Display Color

Beep Sound

Language

Auto Scale

Start Action

Stop Action
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Screen background and character colors on the Waveform screen can be set as
desired. Select [Color Edit] change the [R] (red), [G] (green) and [B] (blue) values
of each item to change its color. (= p.258)

Color 1/ Color 2/ Color 3/ Color Edit

This function audibly indicates warnings and operating conditions by beep
sounds.

Off Beep sounds are disabled.

Warning Beeps sound for error messages (warning displays) and upon NG (fail) judg-
ments. (default setting)

Warn+Act In addition to the warning beeps above, beeps sound to indicate start, trigger,
stop and auto-save-finish.

Selects the display language.

English (default setting)/ Japanese / Korean/ Chinese

Variable values are automatically changed according to changes in scaling and
voltage range.
See: "8.6 Variable Function (Setting the Waveform Display Freely)" (= p.134)

Off / On (default setting)

To prevent operating mistakes from unintentionally starting measurement, the
START key operation method can be changed. This setting does not affect
external control terminal functions.

One Push Measurement starts by pressing once. (default setting)
Two Push Measurement starts by pressing twice.
Hold 2s* Measurement starts by pressing for two seconds.

* When the START key is pressed, "Hold START key down." appears. After
pressing for two seconds, the message disappears and measurement starts.

Normally, pressing the STOP key once causes measurement to stop after the
specified recording length is completed, and pressing it twice stops measure-
ment immediately. However, this setting is provided to allow a single press to
stop measurement.

Two Push Press the key twice to stop measurement. (default setting)

One Push Press the key once to stop measurement.

sbumas uswuoliAaug walsAs T Jaideyd
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Additional Description

Selecting a Select [Color Edit] to display the [Custom Color] screen.
Screen Color Change the [R] (red), [G] (green) and [B] (blue) values of each item to change
its color.

See: "8.1.3 Alphanumeric Input" (= p.121)

[Custom Color] screen

2
[ual

Custom Color @ -

Wave
Wave
Wave
Wave
Wave
Wave
Wave
: Wave
i Wave
: Wave 10
Wave 11
Wave 12
Wave 13
Wave 14
Wave 15
Wave 16
Grid
Cursor A&
Cursor B
Number
A11Back
WaveBack
SetBack

2.5468my
3.2808m

RN a N il g N NSRS
®-b-.®®'\--.l®'\--.l®c)

> Color setting for each waveform

|__ Grid (graticule) color

L Colors of cursor A and B lines

|__ Color of numerical values

— Background color

— Background color of the Waveform screen
~=— Background color of the setting screen

R L s 3 T Tl SN S 3 T acw O S e 3 T [ Moo T S I S acw R IEH [ | jrpl

e P e
|

] ] TR e O e O e D e ] e D e O e ] ) S -

Done Applies the settings.

Reset Reverts to the default settings.
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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). It is also possible to directly connect the instrument
to a computer via USB.

__ Opening the [Interface] sheet
(T Environment

N
1-Jan 3:26:20

Printer SRR, Init

File Save

Function:
SYSTEM . [Commond MEHORY
Delimiter LF Header 0ff
- [Interfacel
Interface L&N USB Set
Use DHCP 0ff
Host Mame
IP Address
Subnet Mask 9 8 &8 8
[iiiii] Gateway 0ff
IP Address 8 8 @& 8
. . Part Wumber 698x

Pressing this key repeatedly "

displays the various sheets. U Gnick
[FTP/HTTP] [MAC Adress]

. . Authorization 0ff W_ B 61 67 BB B8O 80

[Environment] 4q— [Init] User Name

Password | |
. Access Ctrl Read-0Only MAC AddreSS
[Flle Save] Reset

This is a unique number that is
used to identify devices in a net-
work.

v

[Printer]

Set the usage of the USB
For details, please refer to HELF.

—p [Interface] Hint

LAN connections and settings (= p.260) P | Accessing files on the instrument via

e Connecting the instrument and a PC over a FTP (= B2

network
* Making 1:1 Connections between the instru-
ment and a PC

The instrument is equipped with an FTP (File
Transfer Protocol, compliant with RFC959) serv-
er. You can use a PC FTP client to transfer files to
instrument media and perform other file opera-

| <—
19Indwo) e 0] uondauuo) ST Jadeyd

tions.
Transfer datato a PC (= p.276)
—P | Controlling the instrument by command
communications (= p.282)
USB connection and settings (= p.278) N You can control the instrument by creating pro-

grams and connecting to the command communi-
cations port by TCP. The instrument can also be
controlled using a USB.

Remote control of the instrument using
an Internet browser (= p.265)

For more information about commands, refer to
the communications operation manual on the sup-
plied application disk.
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

15.1 LAN Settings and Connection (Before Using FTP/
Internet Browser/Command Communications)

The required settings are different, depending on whether the instrument is to be connected to an
existing network or directly to a PC.

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.

| 15.1.1 Making LAN Settings at the Instrument

Things to Check Before Making Settings

The required settings are different, depending on whether the instrument is to be
connected to an existing network or whether a new network consisting only of
the instrument and one computer is to be configured.

When Connecting the instrument 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.

* The host name and address of the instrument
Host name (up to 12 characters):

Subnet mask:.........ccoviiieeeeninins .
(When DHCP is used, the IP address and subnet mask are not required)

¢ Gateway
Whether to use a gateway:........ Yes/No
IP address (when used): e
(When DHCP is used, the gateway address is obtained from the DHCP server, so it
does not need to be specified here)

e 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.)

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 and so on, in sequence.

l l
Host name ... Any name (However, must be unique)
Subnet mask.........ccccoeveeene 255.255.255.0
Gateway.......cccceeveciviieeeeeins Off
DHCP oo Off

Port number .......ccccoeeeeeee. 880X
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

Setting Items

Interface

Select LAN or USB.

Use DHCP*

DHCP is a protocol that allows devices to automatically obtain and set their own IP
addresses.

*: Short for "Dynamic Host  |f you enable DHCP and there is a DHCP server operating in the same network, the
Configuration Protocol”  jnstryment's IP address, subnet mask, and gateway can be obtained and set auto-

matically.

Host Name This is a hame 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 dy-
namic DNS, the name that you set is not registered with a DNS server.

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 enabled, 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.

Gateway
IP Address

For network connections:

When your PC (or the communicating device) is on another network than this instru-
ment, 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.

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 "*xx*#kxxxaktt,

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.
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

LAN Setup Workflow

Press the SYSTEM key and bring up the Communications sheet. According to the intended use, make set-
tings as outlined below.

[Interfacel

Interface
(@) use DHCe
(MHast Name
() 1P Address
(4)Subnet Mazk
(5)Gateway
(B) IP Address
Port Number

5B Set

UsSB Stick

Use the CURSOR keys to move the settings
cursor, and use the F keys to select a setting
item.

See: "8.1.3 Alphanumeric Input" (= p.121)
For details on each setting, see "Setting ltems" (= p.261).
About the network

For IP address information and other details about the net-
work you are using, contact your network administrator.

[FTP/HTTP] [MAD Adress]
Authorization off 69 @1 67 6@ 6d 89
User Mame
Password
bccess Ctrl Read-0nly
) Reset
Purpose When Connecting to an Existing Network

When Configuring a New Net-
work with a PC and This In-
strument

Obtain IP address automatically
and connect to network

Use specified IP address and
connect to network

v

v

| To assign a name to the instrument, make a setting for (1) [Host Name] |

v

v

Settings within same
network

| (2) [Use DHCP]: On

(2) [Use DHCP]: Off

(2) [Use DHCP]: Off

v

v

(3) Set [IP Address] for this
instrument

(3) Set [IP Address] for this
instrument

\d

\d

| (4) Set [Subnet Mask]

(4) Set [Subnet Mask] |

v

v

Settings for connecting
to other network
(Using gateway)

v

(5) [Gateway]: On

(5) Set [Gateway]: Off

\d

| (6) Set gateway [IP Address] |

v

(Set automatically)

Connect

| (7) Execute [Reset]

(7) Execute [Reset] |

v

v

Connect with straight-through cable
See: "15.1.2"(= p.263)

Connect with crossover cable
See:"15.1.2"(=> p.263)
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

15.1.2 Connecting Instrument and PC With LAN Cable

Connect the instrument to a PC with a LAN cable as follows.

1. Plug the LAN cable (100BASE-TX compliant) into the 100BASE-TX connector
on the right side of the instrument.

LINK LED RX/TXLED

Flashes while data is being sent
or received.

&5 100BASE-TX (LAN)

Lights while the instrument is capable of
communications with a destination device.

2 . Connect the above LAN cable to the PC. There are two ways to do this.

1. 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).

Connection cable: Use one of the following.

e 100BASE-TX straight-through cable (maximum length 100 m, commercially
available)
(10BASE-T cable may also be used for 10BASE communications)

e 9642 LAN Cable (option)

100BASE-TX connector

@/ Connect the crossover adapter to the
> 100BASE-TX connector on the instrument.

Connect to hub

NOTE If there is a possibility of noise interference to other equip-
— —=  ment in the vicinity, wind the LAN cable once around the
supplied ferrite clamp-on choke (for LAN/USB cable), as

shown in the illustration at right.
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

NOTE

2. 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)

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

Connect the 9642 LAN Cable to the
supplied crossover adapter.

@ Crossover adapter 1

Connect the crossover adapter to the
100BASE-TX connector on the instru-
ment.

3‘\ Connect the 9642 LAN Cable to the

Connect to PC 100BASE-TX connector on the PC.

If there is a possibility of noise interference to other equip-

ment in the vicinity, wind the LAN cable once around the L
supplied ferrite clamp-on choke (for LAN cable), as shown \
in the illustration at right. ~
This completes the connection procedure.

Files on the instrument can now be accessed from the PC.

See: "15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)"
(= p.265)
"15.3 Accessing the Files on the Instrument From a Computer (Using FTP)" (=
p.272)
"15.7 Controlling the Instrument with Command Communications (LAN/USB)" (=
p.282)
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

15.2 Performing Remote Operations on the
Instrument (Use an Internet Browser)

You can perform remote operations on the instrument from a PC by using an Internet browser.

NOTE Attempting to control the instrument simultaneously from multiple computers may
—  —=  resultin unintended operation. Use only one computer to perform remote operations.

To use an Internet browser, the instrument must be properly set up and connected
via LAN cable to the PC. (= p.260), (= p.263)

Microsoft Internet Explorer Version 5 or later is recommended as the browser.
Set the security level to "Medium”. If [REMOTE CONTROL] and [MEMORY
DATA GET] do not work, install JRE from the application disc. And invalidate the
pop-up blok.

Installing JRE

1 . When you insert the supplied application disc (CD-R) into the CD-ROM drive of
the PC, the top page will automatically be displayed. If the page does not
appear, open the file "index.htm" with your web browser.

2 . Select the display language to use. Click on the [English] icon.
3. Click on the [JRE installation] icon.

4. Click on the [Install] icon. Then follow the prompts that appear to complete the
installation.

| 15.2.1 Making HTTP Settings on the Instrument

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

19Indwo) e 0] uondauuo) ST Jadeyd

1 Make authorization settings. CFTPAHTTPY
Move the cursor to the [Authorization] item. 1 tuthorization 0ff
2 User Name
2 Passward
tcocess Ctrl Read-0n
Off Use the Web server without authorization. (default
setting)
On Use the Web server with authorization.
2 (When [On] is selected) The user name and password for au-
Set the user name and password for authentication. thentication are used both for access via

. an Internet browser and FTP.
Move the cursor to the [User Name] and [Password] items

and enter suitable information.
See: "8.1.3 Alphanumeric Input" (= p.121)
"Authorization User Name and Password" (= p.261)

3 Apply the setting.

Move the cursor to the [Reset] item.

Select [Reflect Set].
The indication "LAN was reconnected" appears at the bottom of the screen.
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

15.2.2 Connecting to the Instrument With an Internet
Browser

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"

X "nrtl:l:,l',l'192.IES.D.Z,I'SETLIP.@

No authorization Authorization
setting required*

Login screen

Login by entering a user name and

Connect password.
i HIOKI 8847 Title Comument
— Operations S
Start/stop measurement (= p.267) 0 Starc Stop
Show remote control screen (= p.268) Remate Control
Get data from memory of instrument (= p.269; Get internal memorv data
Get data from CF Card, HDD, or USB memory stick via FTP (= p.270>—— Acquire data by FTP
Enter a title comment (= p.271) | Title Comment
AY

Enter an analog channel comment (= p.271} Analog Ch Comment Note: Because there may be space charact

i \ . even when the Comment Entrv box appea
Enter a logic channel comment (= p.271; Logic Ch Comment select all box comments just before enteriny

(or delete any spaces mamually) to ensure
. . any space characters are deleted.
Retun to the main screen |l To Main Page Comments can be up to 40 alphanumeric ¢
| ) Special characters can be entered as folloy)

*: When user name and password for authentication were set via System screen - [Inter-
face] sheet

See:"15.2.1 Making HTTP Settings on the Instrument" (= p.265)
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

15.2.3 Operating the Instrument With an Internet
Browser

Start/Stop Measurement

You can start and stop a measurement.

Measurement start/stop screen

To open the screen: Click [Start/Stop] on list of operations.

4} SETTING FAGE - Microsoft Internet Explorer

File Edt Wiew Favorites Tools Help

eBacK .= Iﬂ Ig ;\J /.-‘JSearch ‘sn‘\'./Favurites {‘} < ».f E T‘

ddress [ ] hetpif(192.168.0.2/5ETUP.HTM

HIOKI 8847 Start/Stop
V0.02e
I Start/Stop [ Current Measurement Configuration ] Waiting in progress.
Remote Control
Get internal memorv data
Acauite data by FTP

Title Comment

Analog Ch Comment

Logic Ch Comment

To Main Page

Procedure

Click [Start] to start the measurement.

Click [Stop] to stop the measurement.

Click [Current Measurement Configuration] to bring up information about the
current measurement configuration on the screen.
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

Remote Operation

The instrument can be controlled from a remote location.

Instrument display —

When Auto Update is enabled, screen information is sent from the instrument to the
PC in regular intervals to keep the display updated.

Remote Control Screen

To open the screen: Click [Remote Control] on list of operations.

3 SETTING PAGE — Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help
@Back M > | Iﬂ IEL‘ /._-\JSearch ‘31:( Favorites {‘3 <~ u_{ 3
Address |:éj hitkp: {192, 16,0, 2{SETUP, HTM
HIOKT 8847 Bl ]
V0.02e
- [ HioKI | 5-Mar  3:06
Start/Stop e Eu E MEMOR.
; ey p—— —— - Tigger:d
1 | t -5, 006ms Bns 5. PAEns Auto
i I 10 -156.5m¥ 1. EmY 137 .5m¥ .
| Get internal memory data i 2 166, BmY -93.5mY 259, 5mY T

The remote control screen is divided into the instrument display section and operation panel.

Z00m in or out—— Eeemlos <]

| HioKiI] |8
Na. 188 E

-ffar 386

3

b - B - Bh
+ -5.0Mns Gns 500
{0 -186.5nY Lo 1950
2 166y 259,50V

- Operation panel

STATUS|  CHAN
SYSTEM FILE

| B
A
==
||
JJ
74 M
[ AR
|

\

a
v

.%”..|! _"m g

screen

L

FEEEE

-5ms. fns Sms 10ms 15ms

Operation panel —[ PRINT COPY FEED SAVE HELP AUTO ]
Auto Refresh [ Normal

Update screen

|

Set display update speed.

Available settings:
Normal / Slow / Very Slow

Auto Refresh

Basic Operations

When you click a button on the operation panel, the instrument performs the same
action is if the corresponding key on the unit was pressed. However, simultaneously
activating more than one button is not possible.

The keys and controls on the instrument are active also during remote operation.

* Remote control may not be possible when JRE has not been installed. (=
p.265)

e The printing may be interrupted, if the printing has been made during the
remote operation. Set display update speed to [Slow] or [Very Slow].

NOTE
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

Downloading Memory Data From Instrument

You can download all data or data for a range specified by the A/B cursors. The data format can be

binary, text, or Excel’.
*: Microsoft Excel

Memory Data Download Screen

To open the screen: Click [Get internal memory data] on list of operations

. WAVE: Switch to waveform scrolling.
HIOKI 8847 — AB CSR: Switch to A/B cursor movement.
— V0.02e s
— L Zaemi100 <] N/ |JutoRefresh|oFF =
= < swsio . A B

[ Zoom in or out

: ISR Deta between
J Perform A/B cursor movement or ]] (A8 comsors

T Get binary data

e Remote Control
) B waveform scol

Acquire data by FTP

0 Get text data
[, - % To MS Excel
Title Comment
Analog Ch Comment § EC]UIVBJent to CURSOR Llp/

down keys

Get binarv data

Logic Ch Comment 1
To Main Page Data of entire
| -
4 H
- N

Get text data

[ Equivalent to F keys To s xel

~5ms. Bns 5nis 18ms 15ms
1 5oy 2: Sany g

Procedure

Getting data for range specified by A/B cursors

1 Use the A/B cursors to specify the data range (by remote operation).

See: "Remote Operation" (= p.268)
"7.1 Reading Measurement Values (Using the A/B Cursors)" (= p.102)

? Select one of the following choices for [Data

between A-B cursors].

Get binary Get binary data for range specified by
data A/B cursors.

Get text data Get text data for range specified by A/
B cursors.

To MS Excel Get Excel data for range specified by A/
B cursors. (Data can be opened with Mi-
crosoft Excel*)
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Getting all data

Select one of the following choices for [Data of

entire displayed waveform].

Get binary Get all data in binary format.
data

Get text data Get all data in text format.

To MS Excel Get all data in Excel format. (Data can
be opened with Microsoft Excel)

NOTE Getting data may not be possible when JRE has not been installed. (= p.265)
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Downloading Data By FTP

You can use FTP to download data from CF Card, HDD, or a USB memory stick.

Data Download Screen for FTP

To open the screen: Click [Acquire data by FTP] on list of operations.

A SETTING PAGE — Microsoft Internet Explorer
File Edit Wiew Favorites Tools Help

oBack - \J Iﬂ Ig h /.._\‘ Search \j‘\'( Favorites 'e} <] ~ "_6 'ﬁ

Address @] httpi/{192.168.0.2/5ETLR HTH

HIOKI 8847 Acquire data by FTP
V0.02e

Start/Stop Download card and memorv data by ETP
Remote Control

Get internal memory data

Acquire data by FTP

Title Comment

Analog Ch Comment

Logic Ch Comment

To Main Paga

Procedure

Click [Download card and memory data by FTP].
A list of folders is displayed.

For information on how to perform file operations, see "15.3.3 Using FTP for File
Operations"” (= p.275).
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Entering a Comment

You can specify strings to be used as title comment, logic channel comment, and analog channel
comment.

Information about the module type and channel (installation location in the instrument) can be
obtained and used only for the respective channel.

Comment Setting Screen

To open the screen: Click [Title Comment], [Analog Ch Comment], or [Logic Ch Comment] on list of
operations.

- - T

Y8 e gmonmeel HIOKT 8847 ige E

.H!l:}-}.'l RE4T V0.02e
Start/Stop Start/Stop

Remote Control Remote Control

Get internal ; data .
et internal memory data Get internal memory data

Acquire data by FTP Acquire data by ETP

To Main Page —
Analog Ch Comment Analog Ch Comment

Logic Ch Comment Logic Ch Comment

To Main Page

1 Title Comment Setting Screen | Analog Channel Comment Setting Screen

Yo FerR T ] @

X B G| P erees @ 3-LE B
s Y8«
HIOKI 8547 HIOKI 8847
) B} V0.02e i
|
Start/Stop. [
dl
Remote Control
; . I
Get internal memorv data :‘
o Acauire data by FTP 1
Title Comment
|
Analog Ch Comment [
dl
Logic Ch Comment
To Main Page ;:
|
& o

Logic Channel Comment Setting Screen

Procedure

Enter a string in the comment input field and click the [Setting] button.
The comment string can be up to 40 characters long.

L OIMITEnt LC 1 |

Comment LC2 |

|
|
Comment LC3 | |
|

Comment LC4 |

Comment TD1 |
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15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

15.3 Accessing the Files on the Instrument From
a Computer (Using FTP)

By using a PC FTP client, you can transfer files from the instrument's media to the PC and perform

other file operations.

NOTE

NOTE

This instrument is equipped with an FTP (File-Transfer-Protocol, RFC959
compliant) server.
* You can use IE (Internet Explorer) or other popular FTP clients.

e The FTP server of the instrument allows only one connection at a time. More
than one PC cannot access the server simultaneously.

« If no command is sent from a PC for more than one minute after connecting to
the FTP server, the FTP may disconnect the PC. Reconnect the FTP.

e FTP operation will be interrupted when measurement is started.

 Before inserting or removing a CF card or USB memory stick, terminate the
FTP connection.

» Do not perform file operations while FTP is being used.
» With IE, the refresh date of files may not match those of the main instrument.

« With IE, temporary internet files may retain data from their previous access, so
the previous data may be obtained instead of the newest data.

To use FTP, the instrument must be properly set up and connected via LAN cable to
the PC.

See: "15.1.1 Making LAN Settings at the Instrument" (= p.260)
"15.1.2 Connecting Instrument and PC With LAN Cable" (= p.263)

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.

Things to Check Before Using FTP

Relationship Between
Storage Media and

Each of the various types of storage media appears as a directory on the FTP
server.

Directories
ICF oo CF Card
/HDD .......... Hard disk
/RAM .......... Internal memory
/USB1......... USB memory stick

Limitations  During measurement, file access is not possible.
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15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

| 15.3.1 Making FTP Settings at the Instrument

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

1 Set the access restrictions. CFTPAHTTPY
Move the cursor to the [Access Ctrl] item. 2 suthorizat on 0ff
B User Name
3 Passward
4 Access Ctrl Read-0Onl
Read/ Writing to the media of the instrument (uploading), and file de-
Write letion and renaming are permitted.
Read- File reading only is permitted. This prevents files from being
Only deleted or changed from outside the instrument.

2 Make authorization settings.

Move the cursor to the [Authorization] item.

Off Web server authentication is not used. (default setting)

On Web server authentication is used.

The user name and password for au-
thentication are the same for the Internet
browser and for FTP.

3 When [On] is selected

Set up a user name and password.

Move the cursor to the [User Name] and [Password] items
and enter suitable information.
See: "8.1.3 Alphanumeric Input" (= p.121)

"Authorization User Name and Password" (= p.261)

4 Apply the settings.

Move the cursor to the [Reset] item.
Select [Reflect Set].

The indication "LAN was reconnected" appears at the bottom of the screen.
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15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

15.3.2 Using FTP to Connect to the Instrument

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":

eﬁack @ J lﬁ /I__\J Search = Folders

Address | (& frp:ff192.168.0.2)

authorization Authorization
setting required*

Login screen

Connect Login by entering a user name and
password.

The storage media of the instrument
appear.

File Edit View Fawvaorites Tools  Help

@Back - \_‘) l.ﬁ /I__\J Search U= Folders v

Address |(@ ftpiff192,168.0,2)

ke

Other Places

|
CF Card

Click to display the file stored on the media.

* An authorization user name and password have been set in the System screen
- [Interface] sheet.

See:"15.3.1 Making FTP Settings at the Instrument" (= p.273)

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: " LAN Setup Workflow" (= p.262)




275

15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

15.3.3 Using FTP for File 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

;_ gHistory | PR r i s

TEST.EBMP

On PC monitor
Minutes and seconds may not be reflected on the file stamp (date) of 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.

HHistory | [ 0r % & | Eq-

H B~

EAS.TXT Open

Copy To Folder...

Cuk

Copy
Paste

Delate
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15.4 Transferring Data to the PC

15.4 Transferring Data to the PC

The supplied USB Cable can be used to transfer data from the HDD to a PC.

For information on how to use the supplied application software for data analysis,
refer to the application's Help function.

See: Installing and starting the application software:"15.5"(= p.277)

Supported hardware
PC capable of running Windows 2000, XP, or Vista

ACAUTION « During data transfer, do not disconnect the USB cable. Otherwise the transfer
—_— will not be completed normally.

» Ground the instrument and the PC at the same ground point. If the equipment
is connected to different ground points, an electric potential will exist between
the PC ground and the instrument ground. If a USB Cable is connected in this
condition, operation problems and damage can occur.

Instrument Settings

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

1 Move the cursor to the [Interface], and select [LAN]. [ Interface LAN ]

2 Move the cursor to the [USB Set], and select [Mass Storage]. [USB Set Mass Storage ]

NOTE Operations to the USB memory stick or HDD from the instrument are restricted
—  —=  during [Mass Storage].Furthermore, the printer prints at Slow/Fine, regardless
of the print speed setting.

Connecting the USB Cable

Preparations
Stop measurement and make sure that the File screen is not displayed.

USB Connector
(Type B) 2

Removable disk

Insert the plug of the USB
cable into the USB port on

the instrument, observing Plug the oth dof the USB cabl
correct orientation of the e e ug the other end of the cable

plug. fosssssosaaani) 6 into a USB port on the PC.

When the connection is established, the PC will recognize the instrument as a
removable disk. The PC can now access data on the HDD of the instrument.

Disconnecting the USB Cable

To disconnect the USB Cable of the instrument from a PC that is currently run-
ning, use the "Safely Remove Hardware" icon and follow the prescribed steps.
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15.5 Wave Viewer (Wv)

15.5 Wave Viewer (Wv)

The viewer has a CSV conversion function. Converted files may be read by a spreadsheet program.

This section explains how to install and uninstall and how to start and quit the
Wave Viewer.

System requirements

For a PC running Windows 95, 98, Me, Windows NT4.0 SP3 or later, Windows
2000, or Windows XP

Installation (Windows XP)

When you insert the Application Disk (CD-R) into the CD-ROM drive, the open-
ing page should appear automatically.
If it does not appear, open the "index.htm" file with your Web browser.

Select the language to display (click the English icon).

Click the [Wave viewer (WVv)] icon to view Wv specifications and revision his-
tory.

Click the [Install] icon at the top right of the page to open the [File Download]
dialog.

Click [Open] to display the confirmation dialog to proceed with installation. And
go on the procedure.

Click [Next] to open the installation destination selection window.
Click the [Browse] button to change the installation folder.

Click [Next] to start installation.
The program is now installed.

Startup
Before using the program, review the "READ ME" text file.
In the Windows Start menu, select [Programs] - [HIOKI] - [Wv.] This starts the
Wave Viewer application.

Shutdown

Access the menus of the Wave Viewer application and select [File] - [EXxit] to
shut down the program. Alternatively, you can click the Close button at the top
right of the screen.

Uninstallation

From the Windows Start button, open the [control panel] and click on [Add or
remove programs].

Select [HIOKI Wave Viewer (Wv)] and uninstall the application.

To upgrade to a newer version, uninstall the old version first and then install the
new version.
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15.6 USB Settings and Connection (Before Command Communications)

15.6 USB Settings and Connection (Before Com-

mand Communications)

Use the USB cable supplied with the instrument to connect the instrument to the PC. The instrument
can then be controlled from the PC. Before command communication is possible, certain USB set-

tings must be made and the connection must be established.

| 15.6.1 Making USB Settings at the Instrument

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

Move the cursor to the [Interface], and select [USB]. b AmISPiesE?
Interface 1I5B
The [USB Set] item is automatically set to [Interface].
USE set Interface
NOTE When the interface has been set to [USB], the following functions are not avail-
——————

able.
» Using a USB memory stick
 Viewing data of the instrument on a PC

| 15.6.2 Installing the USB Driver

Install the USB driver before you use the instrument with a USB connection.

ACAUTION Do not plug in or unplug the USB cable while the instrument is operating.

Connect the AC adapter to the instrument and turn the power on.

2 . Using the enclosed USB cable, connect the instrument to the PC to which the

driver will be installed.

the right side of the instrument.

USB port on the PC.

NOTE If there is a possibility of noise interference to other equip-
— —=  ment in the vicinity, wind the USB cable once around the

supplied ferrite clamp-on choke (for LAN/USB cable), as ‘

shown in the illustration at right.

1. Plug the USB cable supplied with the instru-
ment into the USB connector (Type B) on

2. Connect the other end of the cable to the
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After the "Found New Hardware" window appears, the [Found New Hardware
Wizard] dialog box will appear.

8847 Memory HiCorder Y Found New Hardware
UISE Serial Ports Driver

USB cable U
| ===
NI (rrrr PC
NOTE If after installing the driver you connect the instrument to the personal PC using a

different USB port, the "Found New Hardware" window will appear again and the
Found New Hardware Wizard will start up. Use this wizard to install the driver
again for this port.

3. Click [No:not this time] and click the [Next] button.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will gearch for current and updated software by

looking on your computer, on the hardware installation CO, or on
the Windows Update Web site [with your permiszion).

Bead our privacy policy

Can windows connect to Windows Update to gearch for
sofbware?

(O Yes, this time only
W aen meas aimd avarn bire | eaeeact 5 device

[ (& No, not thiz time ]<_| (1) Click

Click Nest bo continue, | (2) Click |

Mext > ]I Cancel ]

4. Select [Install from a list or specific location] and then click [Next].

Depending on the version of Windows XP used, instead of displaying this dialog
box the PC might go directly to the dialog box in Step "6." instead.

Found New Hardware Wizard
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Thiz wizard helps you install software for;

U5E Serial Ports Driver

\') If your hardware came with an installation CD
“2E or floppy disk. insert it now.

what do pau want the wizard to do? | (1) Click

) Install the software automatically [Fecommendsd]

(®) Install from a list or specific location [Advanced] I

Click Mext to continue. I (2) Click |

< Back ” Mext > |[ Cancel ]




280

15.6 USB Settings and Connection (Before Command Communications)

5.

Select [Search for the best driver in these locations].

Place a checkmark by [Include this location in the search] (if there are check-
marks next to any other items, uncheck them).

Insert the included CD into the PC's CD-ROM derive and entering [X:/Driver/
8847] in the location field.

([X] in the above file location indicates the CD-ROM drive. The letter allocated to
the CD-ROM drive may vary by PC.)

Click [Next] button.

Found New Hardware Wizard

Please choosze your search and installation options. o
(1) Click §

(%) Search for the best driver in these locations,

Use the check boxes below to imit or expand the default §earch, which includes local

paths and g (2) Check st driver found will be installed.
[ “A#rEh temovable media [floppy, CO-ROM. ] NS -
ecCl

[#] Inciude this location in the search; )Z E

[ ¥ohDrivert 8947 v

() Dan't gearch. | will chooge the driver ta ingtall

Chooze this option to zelect the device driver from a list. ‘Windows does not guarantee that

the driver pou choose will be the best match for pour hardware.
(4) Click ]

< Back ][ Mewt > ][ Cancel ]
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6 . Click [Continue Anyway].

After Windows XP checks the software, it will display a warning stating that the
software has not been certified by Microsoft. Click [Continue Anyway].

Hardware Installation

1 The zoftware pou are installing for thiz hardware:
L3

USE Serial Ports Driver

has not passed Windows Logo testing ko verify its compatibility

with "Windows <P, [Tel me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Continue Anyway ] [ STOP Installation l

¥

Found New Hardware Wizard

Please wait while the wizard installs the software. .

% USE Serial Ports Driver

L 7

Setting a spstem restore point and backing up old files in
cagze pour system needs ta be restored in the future,

Windows will begin copying the driver files.

7 . When installation is complete, the next dialog will appear. Click [Finish].

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the oftware for:

? USE Serial Portz Driver
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Click Finish to close the wizard. I Click

This completes the USB driver installation.
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15.7 Controlling the Instrument with Command
Communications (LAN/USB)

You can control the instrument remotely over the communications interface (LAN or USB).

« For details, see the communications related documentation on the supplied application
disc.

« Before using command communications, the LAN settings or USB settings and con-
nection must have been established properly.

See: LAN"15.1"(= p.260), USB"15.6"(= p.278)

ACAUTION In an environment where noise from inverters or similar devices is present,
——————

errors may occur when controlling the instrument remotely. Take care to ensure
that the environment is not subject to excessive noise.

About Setting Items

Delimiter The Delimiter item specifies LF or CR+LF as the newline delimiter in command response messages. The
instrument understands all three settings: LF or CR+LF.
Header 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.

Command Port
(Port number) (LAN only)

The instrument uses the TCP/IP protocol for communications. TCP/IP allows communicating devices to es-
tablish 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 communicating 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 instru-
ment.
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| 15.7.1 Making Settings on the Instrument

Set items related to command communications.

Procedure

To open the screen: Press the SYSTEM key — [Interface] sheet

1 Set the delimiter.

LF Send character code 0x0a.

Move the cursor to the [Delimiter] item.
CR+LF Send character codes 0x0d and OxOa.

2 Make header settings.
Move the cursor to the [Header] item. Off Do not add a header to response data.
On Add a header to response data.

3 Set the communications command port. (LAN only)

Move the cursor to the [Port Number] item, and enter the port number.

About headers About port numbers [1 Delimiter LF ]
The response to a :FUNCTION? query Specify only the most significant 3 digits
command from the PC differs according  of the 4-digit port number. [2 Header 0tf ]
to the header setting. If you specify "880x", port number 8802 is
(o I :FUNCTION MEM e 3 Port Number 690 ]

"Command Port (Port number) (LAN
only)" (= p.282)
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15.7 Controlling the Instrument with Command Communications (LAN/USB)

15.7.2 Communication Command Setting

The following example shows how to make a connection using the telnet software (HyperTerminal)

supplied with Windows XP.

Launch HyperTeminal.

1

Click [Start], [Programs] - [Accessories] - [Com-
munications] - [HyperTerminal], and then click
[HyperTerminal].

The HyperTerminal screen appears.

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 [Interface] sheet.

About port numbers

On the instrument, only the most significant 3 digits of the 4-digit
instrument port number are specified.

If you specified "880x" on the instrument, enter "8802" here.
"Command Port (Port number) (LAN only)" (= p.282)

4. Click the [OK] button.

The connection is made.

%) et propam sccess ot
) s L
£ I 5
g
i oo ‘ =
A ) seaen & Internet Connection Wizard
? =2 ﬁ MetMeeting
iﬂStart EE— Metwork and Dial-up Connect
Rt || @ @ 5 0] & Phare Cialer
Click =
ols] i) ol @l ]
2|
Connection
Name
Enter details far the hast that you want ta call:
Host address: |1 92168.0.193 ‘h 2
Fart nurmber |BSDZ 4— 3
Connect using: ITCP.-"IF‘ [Winsock] L‘_ 1
Cancel |

4
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2
: : : i 2
4 Make detailed connection settings. i)
Cornect 1{ Setings )

1. Se|eCt [Pl’OpertleS] |n the [F'le] menu. i~ Function, arrow, and ctil keys act as

The Properties dialog for the specified connection name ap- & Teminalkeps ‘Windaws keys

pears. — Backspace keysends—————————
2. Click the [Settings] tab. % CtikH  Del " CulH, Space, ChiltH
3. Click the [ASCII Setup...] button. Eiision

IAuto detect 'l Terminal Setup...
Telnet terminal |D: AMSI
Backscioll buffer lines: {500 33

™ Play sound when connecting o disconnecting

The [ASCII Setup] dialog appears.
Input Translatior... | ‘-— 3

5 Make detailed settings ok ] coneel |
1. Check the [Send line ends with line feeds] and 1
Echo typed characters locally] check boxes. I
[Echo typ V] ([ i
2. Click the [OK] button to return to the Properties AOlsendng
d|a_|og I "end ling ends with line feeds
v
Line delay: ID millizeconds.
Character delay: ID miliseconds.

3. Click the [OK] button to return to the HyperTermi- 4501 Feseiving

nal Wi ndOW ™ &ppend line fesds to incoming line ends
I Fores incoming data to 7-bit ASC
¥ wirap lines that exceed teminal width

ER T

6 Try sending a command.

Enter "*idn?" and press the Enter key.

A response is returned from the instrument.

Command — i xidn?

RESPONSe ey HIOKT, 8847,0,V1.00_

When using the USB interface for command communications, the following differences exist, compared
to using a LAN connection.
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» Select [COMX] as [Connect using] in 3-1. (X is a letter that will differ depend-
ing on the environment.)
» After completing 3-4., make the following settings.

Bits per second 19200
Data bit 8
Parity None
Stop bit 1

Flow control None
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Chapter 16

This chapter describes how to operate the instrument using the external control terminals.
We use the term external control terminals generically to refer to all of the terminals.

A D ANGER To avoid electrical hazards and damage to the instrument, do not apply voltage
e e exceeding the rated maximum to the input terminals.

1/0 terminals Maximum input voltage
START/EXT.IN1 -0.5t0 7VDC
STOP/EXT.IN2 -0.5t0 7 VDC
PRINT/EXT.IN3 -0.5t0 7 VDC
GO/EXT.OUT1 50 VDC 50 mA 200 mW
NG/EXT.OUT2 50 VDC 50 mA 200 mW
EXT.SAMP -0.5to0 7VDC

TRIG OUT 50 VDC 50 mA 200 mW
EXT.TRIG -0.5t0 7 VDC

AWARN’NG To avoid electric shock or damage to the equipment, always observe the follow-
= e  ing precautions when connecting to external control terminals.

» Always turn off the power to the instrument and to any devices to be connected
before making connections.
» Be careful to avoid exceeding the ratings of external terminals and connectors.

» Ensure that devices and systems to be connected to the External control termi-
nals are properly isolated.

ACAUTION 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 con-
trol 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.

NOTE Signals input to the external control terminals take effect even when the operat-
— = ing keys are locked.

~ Opening the [Environment]| sheet

|01U0D Jeusalxg 9T Jaideyd

m File Save Printer Interface Init = EEEDFED 16-Hay 16:36:19
Function?
SYSTEM [Waveform Display] [EMIRY
Grid Dotted Line Start Action One Push
Time value Time Stop Action Two Push
Start Backup 0
[Display Settings]
Auto Scale On Beep Sound Warning
[System Environment]
PreSSIng thIS key repeatedly Backlight Saver 0 Language English
H 1 Display Contrast i 1
displays the various sheets. jopia fontras r
Tizsnlav Cnlar Cnlnr 3
LEXT 1/0] TEHGEY
Environment] 4 [Init Input Dutput
[ ] [ ] START/EXT INL Start GO/EXT OUTL Measure R
STOP /EXT IN2 Stop NG/EXT 0UT2 Measure —
. PRINT/EXT IN3 Print TRIG OUT Pulse
[File Save] EXT TRIG '
+ EXT SHPL 1
[Prlnter] . [lnterface] Wi Sets the function setting. Press the function key to select.
int
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I 16.1 Connecting External Control Terminals

The method for connecting to the external control

Cables to connect

Multi-strand

Standard insulation

Connection procedure

~— Connecting External 1/0 Terminals (Connector Blocks)

terminals is as follows.

Recommended cables:
Single strand 10 mm single strand diameter: ¢ 1.0 mm (AWG18)
!<—>| multi-strand: 0.75 mm? (AWG20)
Usable cables:
Single strand diameter: ¢ 0.4 - 1.0 mm (AWG26 to 18)
:(% Multi-strand: 0.3 - 0.75 mm? (AWG22 - 20)

Strand diameter: ¢ 0.18 mm or greater (per wire)

stripping length: 10 mm

Button operation specified tool: Flat-blade screwdriver (tip width 2.6 mm)

1 » Push in the button on the connector with a flat-
blade screwdriver or other tool.

2 « With the button held in, insert the cable into the

cable connection hole.

3 . Release the button.

The cable is locked.

Terminal | Terminal Operation

No. Color P

1 Blue Input external signal and execute the fol-

2 Purple lowing

e Start/end measurement
12345678 91011 _ » Print/save data
0l nlolo G)| Z| Omao =m 3 White |« Pen up/down (for X-Y recorder opera-
dA|IB|zololz Xz Z|X tion)
;35 O|Z|0 F/m © 7 oo™
JI5] x| x| @ - 4 Black -

— - @)
Q XI%| olo T 5o 5 Green ) _
3 15 clc ~ Output instrument status as a signal
=lz|z| 4|3 6 Red
Z =N
e B 7 Black -

8 Gray Input external signal and set sampling

rate
9 Black -
10 Yellow | Output signal when triggering occurs
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16.2 External I/O

16.2.1 External Input (START/EXT.IN1) (STOP/EXT.IN2)
(PRINT/EXT.IN3)

External control signals can be applied to start and stop measurement, and to print and save data.
The factory-default settings are to [Start], [Stop], and [Print].

Signal Input Procedure

1. Connect the cables for the corresponding external input signals to START/
EXT.IN1, STOP/EXT.IN2, PRINT/EXT.IN3, and GND terminals.

See: "16.1 Connecting External Control Terminals" (= p.288)

2 . Move the cursor to the Press the SYSTEM key to open the Environment sheet,
and move the cursor to [START/EXT IN1], [STOP/EXT IN2], or [PRINT/EXT
IN3].

3 . Select the operation performed by the instrument in response to external signal input.

Start Start measurement. (Is not affected by [START Action] (= p.257))

Stop Stop measurement. (Operations after measurement, such as numerical calcula-
tions and automatic saving will be carried out)

Start/Stop Start measurement on LOW level, and stop measurement on HIGH level.

Abort Stop measurement immediately. (Operations after measurement, such as nu-
merical calculations and automatic saving will not be carried out)

Print Same operation as PRINT key (Not valid during Selective Printing (= p.93))

Save Save to the media specified for the SAVE key, according to the specified condi-

tions. (Not valid during Selective Saving (= p.74))

Pen Up/Down A LOW level signals 'pen-down' operation and a HIGH level signals 'pen-up' op-
eration (for X-Y recording).

NOTE « For STOP operation, follow [STOP Action] (= p.257).

< External input is not available when the HELP screen or a dialog window is
being displayed.

4. 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.

|0JU0D reusalxgy 9t Jardeyd

Voltage range HIGH level: 3.0t0 5.0 V, LOW level: 0to 0.8 V
Pulse width HIGH level: 20 ms or greater, LOW level: 30 ms or greater
Maximum input 05107V
voltage U510
20 ms or 5V
greater 5V
HIGH <« >| START/EXT.IN1
301050V — ] STOP/EXT.IN2 3.3kQ
PRINT/EXT.IN3 470 Q
vy
| il > AW T ><H>C
LOW 2200 pF
0t0o 0.8V :

30 ms or greater GND
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16.2.2 External Output (GO/EXT.OUT1) (NG/EXT.OUT2)

Signals can be output that indicate the instrument's judgment state.

Signal Output Procedure

1. Cconnectihe GO/EXT.OUT1, NG/EXT.OUT2, and GND terminals to the device(s)
to be controlled by single wires.

See: "16.1 Connecting External Control Terminals" (= p.288)

2 . Press the SYSTEM key to open the [Environment] sheet, and move the cursor
to [GO/EXT OUT1] or [NG/EXT OUTZ2].

3 . Select the conditions under which the instrument outputs a signal.
(when the [GO/EXT OUT1] item is selected)

Measure A LOW signal is output when the judgment result is GO (pass).
Error Output a LOW level signal when an error occurs.
Busy A LOW signal is output when external start operation is disabled, such as during

startup, saving, and printing.

Trigger Output a LOW level signal while instrument is waiting for a trigger.

(when the [NG/EXT OUTZ2] item is selected)

Measure A LOW signal is output when the judgment result is NG (fail).

Error Output a LOW level signal when an error occurs.

Busy A LOW signal is output during measurement, saving, and printing, and when it's
finished, a HIGH signal is output.

Trigger Output a LOW level signal while instrument is waiting for a trigger.

Calibration 1 kHz output for calibrating Model 9665 10:1 Probe and the 9666 100:1 Probe.

4 . The signal for the specified state is output.

Output signal Open drain output (with voltage output) active LOW

Output voltage

HIGH level: 4.0t0 5.0V, LOW level: 0to 0.5V
range

Maximum input 50 VDC, 50 mA, 200 mW

voltage
Probe Calibration Inactive Probe Calibration Active
3V HIGH HIGH
4t05.0V ——  4t05.0V
10kQ  Go/EXT.0UTI
NG/EXT.OUT2 v i
LOW LOW
0to 0.5V 0to 0.5V
|<—> |[e——|<—>|
Output period 500 us 500 us
10 kQ |[«<——|

1ms
GND
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16.2.3 External Sampling (EXT.SMPL) [ E m]

External sampling is possible only when the Memory Function is enabled.
The sampling speed can be controlled by applying an external signal.

Signal Input Procedure

Connect the cables for the corresponding output signals to EXT.SMPL and GND
terminals.

. Pressthe SYSTEM key to open the [Environment] sheet, and move the cursor
to [EXT SMPL].

Select whether the sampling event occurs on the rising edge (1) of the waveform
or the falling edge ({).

AW N P

. 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 or falling edge of the input waveform. Note
that the sampling frequency is limited by the selected edge.

For proper operation, pulse width must be at least as shown in the following table.

Minimum external sampling pulse width

Pulse width
Setting When the Roll Mode is set to When the Roll Mode is set to
(EXT.SMPL) [On] [Off]
ty t t ty t t

>5us >5Us >10us | >50ns | >50ns | >100 ns

>5uUs >5us >10us | >50ns | >50ns | >100ns

Voltage range HIGH level: 3.0to 5.0 V, LOW level: 0to 0.8 V
Pulse width HIGH, LOW level: 50 ns or greater
Response 10 MHz or lower
frequency
. . 9]
Maximum input >
-05t07V
voltage ﬁ
. 5V @
5V =
HIGH [«——>| o
3.0t05.0V 3.3kQ Q‘I
1 EXT.SMPL S o]
S
O——W—r—1—2o{2< &
LOW 100 Q l o
0t0 0.8V [|<—| 150 pF s g
th L ]; =
GND 7 =]

ty>50ns t,>50ns t >100ns

NOTE « When a sampling signal of 5 MHz or greater is input, trigger points are
LA AN delayed by 1 sample.
* When set to [Auto] or [On], the Roll Mode can be used with external sam-
pling. However, it is disabled if the external sampling input is faster than 100
kHz, to avoid degraded sampling accuracy.
« When using the 8968 High Resolution Unit, it is disabled if the anti-aliasing fil-
ter (AAF) is enabled on the Channel screen - [Each Ch] sheet.
« When Roll Mode is set to ON, externally sampled signals will not be accepted
for the following periods:
(1) 150 us to 200 us after the first sampling clock has been entered, and
(2) Clock 2 when no signals are detected in the period (1) above.
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16.2.4 Trigger Output (TRIG OUT)

You can output a signal when a trigger event occurs. In addition, multiple instruments can be con-
trolled for parallel synchronous operation.

NOTE

Signal Output Procedure

Connect the cables for the output signals to TRIG OUT and GND terminals.
See: "16.1 Connecting External Control Terminals" (= p.288)

Press the SYSTEM key to open the [Environment] sheet, and move the cursor
to [TIRG OUT].

Select the output signal type for the trigger output terminal.

Pulse After LOW level output, the signal goes HIGH after a specified interval.

Level After LOW level output, the signal remains low until specified criteria are met.

When 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 terminal.

Output signal Open drain output (with voltage output), active Low"

Output voltage

HIGH level: 4.0t0 5.0 V, LOW level: 0to 0.5 V
range

Pulse width Pulse width at pulse setting time : 2 ms + 1 ms
Pulse width at level setting time: (sampling rate x no. of data
points after trigger) or more

Maximum input

voltage 50 VDC, 50 mA, 200 mW

*: Triggering should occur when the signal voltage level changes from HIGH to LOW.

5V

HIGH
40t0o 5.0V —

10 kQ

TRIG OUT v

LOW
0to0.5V

N
10 kQ 1msor
L_‘ > greater
GND

 Trigger events occur and signals are output when the auto-ranging function is
used with the Memory Function. You should be aware of this if you are using
the trigger output terminal together with the auto-ranging function.

* When using memory division, the trigger output (TRIG_OUT terminal output)
may output the Low level or output erratically in the following conditions.

* The time axis range is 5 us/div to 100 us/div
« The record (measurement) time is 5 ms or less
» Tracking wave display is [OFF].
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16.2.5 External Trigger terminal (EXT.TRIG)

You can input external signals as trigger sources. In addition, multiple instruments can be controlled
for parallel synchronous operation.

Signal Input Procedure

1 . Connect the cables for the corresponding external input signals to the EXT.TRIG
and GND terminals.

See: "16.1 Connecting External Control Terminals" (= p.288)
. Inthe Trigger Settings window, set External trigger to [On].

Press the SYSTEM key to open the [Environment] sheet, and move the cursor
to [EXT TRIG].

4. Select whether the trigger event occurs on the rising edge (7) of the waveform or
the falling edge (1).

5. Short-circuit the EXT.TRIG 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 EXT.TRIG
terminal.

A trigger event occurs on the rising or falling edge of the input waveform.

Output signal HIGH level: 3.0to 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 05t07V
voltage
50 ns or greater 5V 9
5V Q
HIGH <> < =l
3.0to5.0V 3.3 kQ Q
EXTTRIG =
1 1 EXT.TRIG 1009 = 5
Y 4 [ > ' 'VV\; 1 J>O—{>C Fxl'l
LOW l T
0to0.8V — — 150 pF aN 3
50 ns or greater l QL
| GND 717 Q
T R 4 =]
[T (L1171 [ [ T1: Rising setting [ 4 ]: Falling setting g
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17.1 General Specifications

Chapter 17

| 17.1 General Specifications

Basic Specifications

Measurement functions

Memory Function (high-speed data saving)
Recorder Function (real time recording)
X-Y Recorder Function

FFT Function

No. of channels (max.) Analog 16 channels + Logic 16 channels (using the included logic probe input connector, ground
is common with the GND terminal) or Analog 10 channels + Logic 64 channels (using supplied
equipment plus up to three Model 8973 Logic Units)

Memory capacity 16 channels : 4 MW /channel, 8 channels : 8 MW /channel
4 channels : 16 MW /channel, 2 channels  : 32 MW /channel
Maximum sampling rate 20 MS / s (All channels simultaneously)
Timebase accuracy + 0.01% (Relative grid timing error)
External control terminals External Trigger Input, Trigger Output, External Sampling Input, GND, External Output 2 terminals
(GO, NG), External Input 3 terminals (START, STOP, PRINT)
Clock functions Auto calendar, auto leap year judgment, 24-hour timer
Accuracy: £100 ppm (within the operating temperature range) Reference value: + 10 ppm (25°C)
Backup battery life Approx. Ten years for clock and settings (@25°C, 77°F)
Operating environment Indoors, Pollution degree 2, up to 2000 m (6562-ft.) ASL
Operating temperature and -10 to 40°C (14 to 104°F), 20 to 80%RH (non-condensation)
humidity * When using the printer: 0 to 40°C (32 to 104°F), 20 to 80%RH (non-condensation)
*  When using the 9664 HD Unit: 5 to 40°C (41 to 104°F), 20 to 80%RH (non-condensation)
Temperature and humidity 23 £ 5°C (73.4 + 41°F), 20 to 80%RH (non-condensation)
range for guaranteed
accuracy
Period of guaranteed accuracy 1 year
Storage temperature and hu- -20 to 50°C (-4 to 422°F), 90%RH or less (non-condensation)
midity
Isolation resistance and with- Between chassis and power line: 1.69 kVAC for 15 s at least 100 MQ at 500 VDC
stand voltage Between input module and chassis: 2.704 kVAC for 15s at least 100 MQ at 500 VDC
Power source Rated power supply voltage: 100 to 240 VAC (continuous input) (Voltage fluctuations of £10%

from the rated supply voltage are taken into account.)
Rated power supply frequency: 50/60 Hz
DC power supply input: 10 to 28 VDC (compatible with Model 9784 DC Power Unit)
Overvoltage category Il (anticipated transient overvoltage 2500 V)

=
=~y

Maximum rated power 130 VA max. / When using the printer: 220 VA max. o
Dimensions Approx. 351W x 261H x 140D mm (13.82"W x 10.28"H x 5.51"D) (sans protrusions), >
Approx. 365W x 307H x 164D mm (14.37"W x 12.09"H x 6.46"D) (within protrusions) %
Mass Approx. 7.5 kg (Instrument) o
=
Applicable standards Safety EN61010 [N
EMC EN61326 Class A, EN61000-3-2, EN61000-3-3 ~
£
Recording Section @
=
Recording system Thermosensitive recording system using thermal line head 8
Recording paper Approx. 216 mm x 30 m (8.50” x 98.43-ft) =
roll-type thermosensitive paper (9231 Recording Paper) g
Recording width Overall recording width Approx. 208 mm +1mm (8.19"+0.04"), n
Waveform portion Approx. 200 mm +1 mm (7.87"+£0.04")
Recording speed Maximum 50 mm/s
Paper feeding accuracy + 1% (25°C (77°F), 60%RH)

Recording paper loading One-touch system
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Display Section

Display character
Display type
Display resolution

Dot pitch
Backlight
Operating life

Japanese/English
10.4-in TFT Color LCD (800 x 600 dots)

T-Y waveform display: Normal 25 div (horizontal axis (time axis)) x 20 div (vertical axis (voltage
axis))
X-Y waveform display: Normal 20 div (X axis) x 20 div (Y axis)

0.264 (Vertical) x 0.264 (Horizontal) mm
On/Off
Approx. 50,000 hours

External Storage

CF Card
Slots 50 pin 1 slot
Card types CompactFlash

Card Capacity

Data formats
Storage contents

9726 PC Card 128MB, 9727 PC Card 256MB, 9728 PC Card 512MB,
9729 PC Card 1GB, 9830 PC Card 2G

FAT, FAT32

Setting configurations, Measurement data (binary, text) (data between A-B cursors can be saved),
Screen images (BMP), Printing images (BMP), Calculation results, Thinned storage (simple text)

Hard Disk Drive (Model 9664 HD Unit: option must be specified when ordering)

Storage system
Storage capacity
Format

Storage contents

2.5-inch magnetic hard drive
80 GB
FAT32

Setting configurations, Measurement data (binary, text) (data between A-B cursors can be saved),
Screen images (BMP), Printing images (BMP), Calculation results, Thinned storage (simple text)

USB

Compliant standards
Connector

USB2.0compliant
Series-A receptacle: Connecting device: USB memory stick (mass storage device)

External Interfaces

USB

Compliant standards
Host

USB2.0compliant

Connector: Series-A receptacle
Connecting device: USB memory stick (mass storage device)

Function Connector: Series-B receptacle
Connecting device: PC
Functions:mass storage device (for file transfer from internal hard drive to PC)
Communications support (PC-controlled)
LAN

Compliant standards
Connector

IEEE802.3 Ethernet 100BASE-TX DHCP-compliant, DNS-compliant, FTP server, HTTP server
RJ-45

Modules/Waveform Display

Measurement mode
Measurement range
Input coupling
Low-pass filter

Attenuating probe compensa-

tion

Displayed graphs
Waveform display

Printing density
Waveform display position
Zero adjust

Module model-dependent
Module model-dependent
Module model-dependent
Module model-dependent
Included (Auto-scaling for different attenuating probes)

On-screen settings for displayed graphs and multi-graph printing (up to 8 graphs)
Select Off, or from 16 colors

Four levels

1% gradients, preset (select from ascending order, descending order, 0%, or 50%)
All channels and ranges together
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Waveform display magnifica-
tion

Variable display function
Scaling

Invert function

Vernier function
Commenting

Comment entry method

Copy channel settings
Logic setting

Recording printout width
Display position

Display bits

Zoom function

Horizontal axis (Time axis): x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, x1/200,
x1/500, x1/1000, x1/2000, x1/5000, x1/10000, x1/20000 (expansion
only with Memory function)

Vertical axis (Voltage axis): x100, x50, x20, x10, x5, x2, x1, x1/2, x1/5, x1/10

Included (Upper and lower display limits, or specified vertical divisions)

Automatic scrolling (10:1, 100:1, 1000:1, selectable for different attenuating probes)
Manual scrolling (conversion ratio setting, two-point setting and unit settings)

Included (Polarity reversal)
Included
Alphanumeric and Japanese characters (titte and comments for each analog and logic channel)

Single character, stored string and historical string entry (pre-stored and previously used strings
can be recalled, inserted and edited)

Included
Included
Selectable from three types
Freely settable in 1% steps
Off, or select from 16 colors

Included (The waveform screen is divided two. Upper displays normal waveforms, Lower displays
zoomed waveforms)

Accessories/Options

Accessories Instruction Manual and Measurement GUIdE............cccuvveeeeeeiiiiineeeeeennn. Each one
Y o] o] L o7= o 1 4 I PR 1
Forinformation about options: Power Cord.............. a1
(= p. A10) Input Cable Labels... 1
USB cable................... 1

9231 Recording Paper
Paper Roll Holders ...........cccccooiiiiiiieenniien.
Ferrite clamp-on choke (for LAN/USB Cabl€) .........cccueeeiiieiiiiiee e cieeeeiiae e 1

=
]

suoneolyoads /T J1aideyd
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I 17.2 Measurement Specifications

17.2.1 Memory Function

Timebase

Time axis resolution
Sampling period
Recording length

Screen and Printing Settings
Interpolation function
Waveform scrolling

Overlay function
Automatic saving
Auto Print

Manual Print
Selection printing
Report printing
Channel modes

5, 10, 20, 50, 100, 200, 500 ps/div

1, 2,5, 10, 20, 50, 100, 200, 500 ms/div

1, 2,5, 10, 30, 50, 100 s/div

1, 2, 5 min/div

External sampling (100 S/div, adjustable settings)

100 points/div
1/100th of timebase

« Fixed recording length
25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 div
50000 div (2, 4, or 8 channel mode)
100000 div (2 or 4 channel mode)
200000 div (2 channel mode)
¢ Adjustable recording length
Can be set in units of divisions (up to 320,000div)

1,2, 4,8o0r X-Y (1 or 4) screens
Line (exc. X-Y), dot or line (with X-Y)

Left-right scrolling by Jog and Shuttle knobs, Backward scrolling is available during Roll Mode dis-
play

Auto: Always overdraws when starting, and clears by restarting
Manual: Overdraws waveforms only when necessary, and clears as needed

Automatically saves data on CF card or hard disk after measuring (binary or text)
When sampling is slow, saving starts during recording.

Automatically prints recording waveforms after the measurement (When slow sampling is used,
printing is available even while recording.)

By the PRINT key (prints up to 50 mm/s, depending on print coverage)

Included Prints the waveform between A/B cursors (Print All and Print Selection)
Included

Selectable 2, 4, 8 or 16 channel modes

17.2.2 Recorder Function

Timebase

Time axis resolution
Sampling period

Recording length

Screen and Printing Set-
tings

Waveform Storage
Waveform Scrolling
Automatic saving

Realtime printing

Manual Print
Selection printing
Logging recording
Report printing

10, 20, 50, 100, 200, 500 ms/div
1, 2,5, 10, 30, 50, 100 s/div
1, 2, 5, 10, 30 min/div, 1 h/div

100 points/div

1, 10, 100 us
1, 10, 100 ms (not more than 1/100th of the selected timebase)

Fixed recording length: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 div
Adjustable recording length: Can be set in units of divisions (up to 20,000div)
Continuous

1, 2, 4 or 8 screens

The most recent 20,000 divisions of measurement data is retained in internal memory
Left-right scrolling by Jog and Shuttle knobs. Including backward scrolling during measurement

Automatically saves data on CF card or hard disk after measuring (binary or text)
When sampling is slow, saving starts during recording.

Available with 500 ms/div and slower recording (start and stop printing by F key while recording),
With 10 to 200 ms/div recording, prints after recording stops (except during Continuous Record-
ing), During continuous recording at 10 to 200 ms/div, print manually after measurement stops

By the PRINT key (prints up to 50 mm/s, depending on print coverage)

Included Prints the waveform between A/B cursors (Print All and Print Selection)
None

Included
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17.2.3 X-Y Recording

Sampling period
Recording length
Screen and Printing Settings
No. of X-Y display
X-Y setting
Interpolation function
Waveform Clear
Waveform Storage
Pen Up/Down
External Pen Control
Auto Print

Manual Print
Automatic saving

1, 10, 100 ms

Continuous

X-Y 1 screen, X-Y 4 screens

Up to 8 phenomena

Select 8 channels out of 16 for X axis and Y axis

Dot/Line (smooth trace)

On/Off

The most recent 4000000 samples of measurement data is retained in internal memory
Included (all phenomena simultaneously)

Controllable by external control terminals (all phenomena simultaneously Up/Down)
None

By the PRINT key (prints up to 50 mm/s, depending on print coverage)

None

17.2.4 FFT Function

Frequency range

Dynamic range

Number of sampling points
Frequency resolution
Anti-aliasing filter
Analysis channel setting
FFT analysis modes

Display formats
Window
Display scale
Print Function
Averaging

133 mHz to 8 MHz, external

72 dB(Theoretical value ), 96dB (Theoretical value)(When the 8968 High Resolution Unit is used)
1000 points, 2000 points, 5000 points, 10000 points

1/400, 1/800, 1/2000, 1/4000

Coupled with the frequency range, the cutoff frequency is automatically set.

Can be selected from desired channels

Storage waveform, linear spectrum, RMS spectrum, power spectrum, cross power spectrum, auto-
correlation function, histogram, transfer function, cross-correlation function, impulse response, co-
herence function, 1/1 octave analysis, 1/3 octave analysis, LPC analysis, phase spectrum

Single , Dual, Nyquist display, running spectrum display

Rectangular window, Hanning, Hamming, Blackman, Blackman Harris, Flat top, Exponential
Linear

Based on the memory function. Note: Sectional printing is not possible.

Time axis, simple average of frequency axis, indexed average, peak hold (frequency axis), number
of times (2 to 10,000)

=
]

suoneolyoads /T J1aideyd
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I 17.3 Trigger Section

Trigger method
Trigger modes

Trigger source

Manual trigger
Trigger criteria
Trigger types (analog)

Trigger types (logic)
Trigger filter

Trigger types (external trigger)
Trigger types (timer trigger)
Trigger level resolution
Pre-trigger

Trigger priority
Trigger timing
Trigger output

Trigger input and output termi-
nals

Level display function
Trigger marker
Trigger search function

Digital comparison

¢ Memory Function, FFT Function: Single, Repeat, or Automatic
« Recorder Function: Single or Repeat

Analog Unit (Ch1l to Ch16), Standard Logic 16 Channels + Logic Unit (Max. 3 units, 48 Channels)
External Trigger occurs by applying a 2.5 V falling edge signal, or shorted terminals

Independent trigger criteria settable for each channel

Free-run operation occurs when all trigger types are off.

Included
AND or OR of each trigger source

« Level Trigger
Set digitally as a voltage value below full-scale
« Voltage Sag Trigger (Drop)
Triggering occurs when peak voltage falls below the specified level (for commercial power).
(for 50/60 Hz commercial power)
« Window 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
Set voltage level and pulse width (glitch width)
Triggering occurs when the signal pulse width is narrower than the specified pulse width defined
as rising or falling through a specified voltage level.
« Event Trigger
Triggering occurs when the event values specified for the level or glitch trigger are exceeded.
Triggering occurs when the input rises above (or falls below) the specified trigger voltage level.

Pattern (mask) trigger by 1, 0, or x (x: don't care)

« Memory Function, FFT Function : Off, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 5.0, 10.0 div
« Recorder Function . Off/On (10 ms fixed)

External signal is used as trigger.
Triggering occurs at a preset time.
0.1% f.s. (f.s. = 20 div)

Memory Function, FFT Function
% setting: 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100, -95%
div setting: Setting by units of 1 div

Off/On
Start, Stop and Start & Stop (Recorder Function)

Open-collector output (with 5 V output, Active Low)
Pulse width at level setting time: (sampling rate x no. of data points after trigger) or more
Pulse width at pulse setting time :2 ms + 1 ms

Terminal Block

Included
Trigger marks indicate positions of trigger events
Searches for positions that meet trigger criteria
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I 17.4 File Specifications

Data Saving

Supported storage media
Saved data
Saving types

File name entry
Saving range
Data thinning save

Division save
Duplicate file name handling

Selection of blocks to be
saved

Selection of channels to be
saved

CF Card, HDD, USB memory stick, Internal RAM
Setting data, Measurement data, Analysis data, Screen image, Print image

 Setting data (.SET)
Setting configurations can only be saved to internal RAM
* Measurement data
Binary format (MEM, .REC, FFT., .XYC), Text format (.TXT)
* Index , Memory division (.SEQ), division save (.IDX)
» Screen image (.BMP)
* Print image (.BMP)
* Startup (STRATUP.SET)
Alphanumerics and Japanese
Whole range, or between A/B cursors

Included (Text only)
Off, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, 1/500, 1/1000

Included (Text only) 16 MB, 32 MB

Auto: Auto-saves with appended serial numbering
Overwriting: Overwriting save
Error: Reports an error

Included (for memory division only)

Included (Select channels to be saved)

Data Loading

Supported storage media
Loadable data types
Loadable data formats

CF Card, HDD, USB memory stick, Internal RAM
Setting data, Measurement data, Analysis data, Text comments

e Setting data (.SET)

Setting configurations can only be saved to internal RAM
* Measurement data

Text comments(.TXT)

Binary format (MEM, .REC, FFT., .XYC)
» Index memory division (.SEQ), division save (.IDX)

Loading method New
Loadable communication set- None
tings

Others
File information display Included

Data deletion

File sorting

File renaming
Folders

Copy file

Print file list
One-Touch saving

Bundled application program

Single or multiple file selections

By name, date, size or extension, in ascending or descending order
Included

Create, rename and delete

Included

Included

Included (By SAVE key)
The save method can be selected beforehand for one-touch saving with the SAVE key.

"Wv" Wave Viewer
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17.5 Built-In Functions

Calculation-related functions

Calculation functions
Number of calculations
Calculation range
Calculation types

Print calculation results
Auto-save calculation results
Judgment of calculation results
Judgment output

Memory Function supported
Up to 16 calculations can be applied to any channel
Whole range, or between A/B cursors

Average, RMS or P-P values, maximum, minimum and time to max/min values, period, frequency,
rise time, fall time, standard deviation, squared value, X-Y squared value, time to level, level at
time, pulse width, duty ratio, pulse count, four basic arithmetic operations, Time difference calcu-
lation, phase contrast calculation, High level calculation, Low level calculation

Included
After measuring, automatically saves to CF card or hard disk (text format)
GO, NG, GO&NG stop according to max/min value of calculation result

GO, NG signal at open-collector output from external control terminal (5 V, active LOW), Pulse
width: at least 1.8 ms

Waveform calculation function

Calculation support function
Number of calculations
Calculation range
Calculation record length
Operators

Printing of calculation results

Automatic saving of calcula-
tion results

Memory Function

Up to a maximum of 16 calculations for desired channels
All range, between A/B cursor selections

Up to 1/4 maximum memory capacity

Four arithmetic operations, absolute vales, indexes, common logarithms, square root, moving av-
erage, differential (primary, secondary)

Integral (primary, secondary), parallel displacement of time axis direction, trigonometric function,
reverse trigonometric function

Included
After measurement, automatic saving to CF card or HDD (binary, .txt file)

Memory division function

Division support function
Number of memory divisions
Divided record length
Sequential saving
Sequential saving dead time

Multi-block saving
Block display
Block overlaying

Automatic saving of calcula-
tion results

Memory Function

2 t0 1024

Can be set as desired (but depends on the number of divisions)
Possible by specifying start and end blocks

When block display is OFF: 1 to 8 samples (time axis 5 ms/div to 20 ms/div)
: 1 sample (time axis 50 ms/div or more)

When block display is ON: 40 ms or more (time axis 5 ms/div to 20 ms/div)
. 1 sample (time axis 50 ms/div or more)

Saving of waveforms is possible by specifying the desired blocks of divisions
Display can be set to ON or OFF

Desired blocks or all blocks

After measurement, automatic batch saving to CF card or HDD (binary, .txt file)

Cursor measurement functions

Cursor Functions
Number of cursors
Cursor types

Cursor movements
Measurement function

Cursor-supported channels
Included functions

All functions supported

Two (Cursors A and B)

Line (vertical or horizontal) and Trace
A Cursor, B Cursor, A&B Cursors

A Cursor : Amplitude at each cursor, time from trigger event
AB Cursor: Time, amplitude and frequency (period) differences between cursors

All channels (default), or any specified channel
Partial printout, partial saving (specified time span)

Monitor functions

Level monitor display Press the DISP key and select Level Monitor from the Switching window
Numerical value display  Instantaneous value display
Sampling rate 10 kS/s (fixed)

Refresh rate Instantaneous value display 0.5 s
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Position Display (VIEW) Functions

Display function
Relative position display

Block display

Jump function

All types of positions, memory division blocks (only when using memory division), waveform
search results, past waveform history (when memory division is OFF, depends on record length)

Displays the relative position of the currently displayed waveform within the overall recording
length, and locations of cursors and trigger events

Block usage status (when memory division is ON) or past waveform history status (when memory
division is OFF)

Displayed block position

Jump to trigger position/cursor position, jump to desired block, jump to past waveform (when mem-
ory division is OFF), and jump to waveform search position

Others

On-line help function

Grid types

Comment display
Time scale display
Variable auto-compensation
Start backup function
Backlight Saver
Display color

Beep sound
Language

Start key function
Stop key function
External I/0 terminals

Remote control

Internal status output
Probe calibration output
Keylock function
Recording printout content
Printout magnification

Print size

Print density

Print Speed

Upper/lower limit printing
Zero-position comments
Text comment printing
Counter printing

GUI partial printing/saving
List

Gauge

Waveform backup function
Auto setup function

Auto measurement function
Backlight brightness

Time setting

Initialization

Self-Test function

Pressing the HELP key displays help for the item at the currently selected (blinking) item (the
whole screen is not used)

Basic help (when making settings, displays a brief description of the selected (blinking) item along
the bottom of the screen)

Display: Off, normal or normal (dark)
Printouts: Off, normal, fine, normal (dark) or fine (dark)

Comments are displayed with channel numbers on the screen and in printouts (channel markers)
Time (seconds, base-60), divisions, Date, sample number (screen and printouts)

Included

Included

Off, or 1 to 30 min

Color 1 to 3, or user-defined

Off, warnings, or warnings and operations

Japanese/English/Korean

Press once, twice or hold for two seconds

Press once, or twice

Trigger I/O terminals (EXT_TRIG, TRIG_OUT), External sampling input terminal (EXT_SAMP)
Remote control input terminal (START, STOP, PRINT),* Judgment output terminals (GO/NG)
*:User selectable

Select external 1/0 terminals for remote control (Start, Stop, Abort, Start&Stop, Pen_Up,
Pen_Down, Print, Save)

For the GO/NG terminals, select (Error, Busy, Awaiting Trigger or Numerical Judgment)
Output from NG/EXT OUT2 terminal

Included

Waveform

Plrints waveforms magnified or compressed on the time axis, regardless of Waveform screen dis-
play

Standard (A4) or Reduced (A6)

5 levels

Fast/Coarse, Normal or Slow/Fine

Off / On

Off/On But not overlaid

Load text file and print at printing start time.

Off, date or counter name and count value

Off / On

Prints a list of settings

Prints gauges for measurement channels (the same range is displayed on the same gauge)
Gauges can be displayed

None

When switched on, settings are automatically loaded from a file on the CF card, hard disk or inter-
nal memory.

Automatically selects the optimal timebase and voltage range for the input waveform
Selectable from 3 levels

Included

System reset, or clear waveform only

ROM/RAM, Printer, Display, Key
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I 17.6 Input Modules Specifications

| 17.6.1 8966 Analog Unit

Temperature and humidity range
for guaranteed accuracy

Period of guaranteed accuracy
No. of input channels
Measurement range
Measurement accuracy
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Isolation resistance and With-
stand voltage

Maximum rated voltage to earth

Operating temperature and hu-
midity

Operating environment

Storage temperature and humid-
ity

Dimensions

Mass

Effect of radiated ratio-frequency
electromagnetic field

Effect of conducted radio- fre-
guency electromagnetic field

Applicable standards

23 £ 5°C (73 £ 9F°), 20 to 80% RH (when zero adjustment is executed 30 minutes after power on)

1 year

2 channels

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
+ 0.5% f.s.(Filter 5 Hz On)

+ 0.06% f.s./°C

DC Coupling: DC to 5 MHz -3 dB
AC Coupling: 7 Hz to 5 MHz -3 dB (low cut-off frequency 7 Hz + 50%)

1.5 mVp-p (typ), 2 mVp-p (max) (sensitivity range, with input shorted)

80 dB minimum (at 50/60 Hz and with signal source resistance 100 © maximum)
OFF, 5 £ 50%, 50 + 50%, 500 + 50%, 5k + 50%, 50 k + 50%, 500 k + 50%(Hz)-3dB
Unbalanced (floating)

AC/ DC/ GND

1MQ+ 1%

30 pF + 10 pF (at 100 kHz)

12 bit

20 MS/s

Insulated BNC terminal

400 VDC

2.704 kVAC for 15 seconds, (between input module and chassis, and between input modules) at
least 100 MQ at 500 VDC,

300 VAC/DC (between input channels and chassis, and between input channels),
Measurement category Il (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z)
+ 15% f.s. (max) at 3 V/m

+45% f.s. (max) at 3 V (100 mV/div range, with 1 VDC input)

EN61010
EN61326 Class A

Safety
EMC
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17.6.2 8967 Temp Unit

Temperature and humidity range
for guaranteed accuracy

Period of guaranteed accuracy
No. of input channels

Input terminals

Sensor

Measurement ranges
Measurable range

Resolution

Measurement accuracy (f.s.=20
div)

Reference junction compensa-
tion accuracy

Reference junction compensa-
tion

Temperature characteristic
Data refresh

Open-circuit detection
Input resistance
Common mode rejection ratio

Input type
Maximum rated voltage to earth

Dielectic strength

Operating temperature and hu-
midity

Storage temperature and humidity
Operating environment
Dimensions

Mass

Option

Effect of radiated ratio-frequency
electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

23 £5°C (73 £ 9F°), 20 to 80% RH (when zero adjustment is executed 30 minutes after power on)

1 year

2 channels

Pushbutton-type terminal block (2 terminals/ch)
Thermocouple (K, E, J, T, N, W, R, S, B)

Sensor Range Measurable range R?iSOOr!U- Measurement accuracy
T0°C/div -100°C t0 200°C| 0.01°C
K1 50°C/div -200°C to 1000°C| 0.05°C
100°C/div -200°C to 1350°C|  0.1°C
10°C/div -100°C to 200°C| 0.01°C
J1 50°C/div -200°C to 1000°C| 0.05°C
100°C/div -200°C to 1100°C|  0.1°C
10°C/div -100°C to 200°C| 0.01°C[%0.1% f.s. + 1°C
g™ 50°C/div -200°C t0 800°C| 0.05°C|, ¢ 194 5. + 2°C
100°C/div -200°C t0 800°C|  0.1°C| (-200°C to 0°C)
10°C/div -100°C to 200°C| 0.01°C
T 50°C/div -200°C to 400°C| 0.05°C
Thermocouple 100°C/div -200°C to 400°C 0.1°C
(not including 10°C/div -100°C to 200°C| 0.01°C
standard junction | .y o S S 5
compensation  |N 50°C/div -200°C to 1000°C| 0.05°C
accuracy) 100°C/div -200°C to 1300°C|  0.1°C
10°C/div 0°C to 200°C| 0.01°C
R 50°C/div 0°C to 1000°C| 0.05°C
100°C/div 0°Cto 1700°C| 0.1°C £0.1%15.2 355C(0°Cto
10°C/div 0°Ct0200°C| 0.01°C|ao5oc)
st 50°C/div 0°C to 1000°C| 0.05°C | (except B, for which accu-
100°C/div 0°Cto 1700°C|  0.1°C [gvf,yé{g(;‘%)guaramee" be-
g1 50°C/div 400°C to 1000°C| 0.05°C
100°C/div 400°C to 1800°C|  0.1°C | 0:1%f.s. +3°C (400°C
. and higher)
w? 10°C/div 0°C t0 200°C| 0.01°C
(WRe5-26) 50°C/div 0°C to 1000°C| 0.05°C
100°C/div 0°Cto 2000°C| 0.1°C

*1: JIS C 1602-1995, *2: ASTM E-988-96

+1.5°C (Reference junction compensation: When internal, add to thermocouple measurement ac-
curacy)

Selectable internal or external (during thermocouple measurement)

Add (meas. accuracy x 0.1)°C to meas. accuracy
Selectable from normal, fast or slow

Fast
1.2ms

Slow
500 ms

Normal
100 ms

Selection
Data Refresh Rate

Selectable On or Off
=100MQ (with open-circuit detection Off) or 5.1 MQ £ 5% with open-circuit detection On)

80 dB minimum (at 50/60 Hz, with signal source =100Q, and Fast data refresh setting)
100 dB minimum (at 50/60Hz, with signal source =100Q, and Normal data refresh setting)

Unbalanced (floating)

300 VAC/DC (between input channels and chassis, and between input channels)
Measurement category I, (anticipated transient overvoltage 2500 V)

2.704 KVAC for 15 seconds (between input channels and chassis, and between input channels)
Same as the host Memory HiCorder

Temperature-20 to 50°C, Humidity90% RH or less (non-condensating)

Same as the host Memory HiCorder

Approx. 106 mmW x 19.8 mmH x 204.5mmD (4.17"W x 0.78"H x 8.05"D)
Approx. 240 g (8.5 0z)

Ferrite Clamp-0Nn ChOKE...........eviiiie e 2
+ 2% f.s. (max) at 3 V/m

+2%f.s. (max) at 3V

EN61010
EN61326 Class A

Safety
EMC
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17.6.3 8968 High Resolution Unit

Temperature and humidity range
for guaranteed accuracy

Period of guaranteed accuracy
No. of input channels
Measurement ranges
Measurement accuracy
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Anti-aliasing filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Isolation resistance and With-
stand voltage

Maximum rated voltage to earth

Operating temperature and hu-
midity

Operating environment

Storage temperature and humid-
ity

Dimensions

Mass

Effect of radiated ratio-frequency
electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

23 £ 5°C (73 = 9F°), 20 to 80% RH (when zero adjustment is executed 30 minutes after power on)

1 year

2 channels

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
+0.3% f.s. (Filter 5 Hz On, after zero adjustment)
+0.045% f.s./°C

DC coupling: DC to 100 kHHz -3 dB
AC coupling: 7 Hz to 100 kHz -3 dB (low-cut frequency: 7 Hz+50%)

500 uVp-p (typ), 1 mVp-p (max) (sensitivity range, with input shorted)
80 dB minimum (at 50/60 Hz and with signal source resistance 100 © maximum)
Off, 5+50%, 50+50%, 500+50%, 5 k+50%, 50k+50%(Hz)-3 dB

Cutoff frequency (fc) 20, 40, 80, 200, 400, 800, 2k, 4k, 8k, 20k, 40k (Hz)
(Automatic setting when the anti-aliasing filter is ON)
Attenuation property at 1.5 fc, -66 dB or higher

Unbalanced (floating)
AC/DC/GND

1 MQ+1%

30 pF+10 pF (at 100 kHz)
16 bit

1 MS/s

Insulated BNC terminal
400 VDC

2.704 kVAC for 1 minute, (between input module and chassis, and between input modules) At least
100 MQ at 500 VDC

300 VAC/DC (between input channels and chassis, and between input channels)
Measurement category |l (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z2)
+15% f.s. (max) at 3 V/m

+20% f.s. (max) at 3 V (at T00 mV/div range, 1 VDC input)

EN61010
EN61326 Class A

Safety
EMC
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17.6.4 8969 Strain Unit

Temperature and humidity range
for guaranteed accuracy

Period of guaranteed accuracy
No. of input channels

Input terminals

Measurement Object

Gauge ratio

Bridge voltage

Bridge resistance

Balance adjustment range
Balancing

Measurement ranges
Measurement accuracy
Temperature characteristic
Frequency characteristic
Low-pass filter

Resolution

Maximum sampling rate
Maximum rated voltage to earth

Dielectic strength

Operating temperature and hu-
midity

Storage temperature and humid-
ity

Operating environment
Dimensions

Mass

Effect of radiated ratio-frequency
electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Accessories
Applicable standards

23 + 5°C (73 + 9F°), 20 to 80% RH (when auto balance is executed 30 minutes after power on)

1 year

2 channels

Weidmdller SL3.5/7/90G

Strain gauge converter

2.0

2+0.05 V

120 Q to 1 kQ

+10000 pe or less

Electronic auto-balancing

20, 50, 100, 200, 500, 1000 pe/div

+(0.5% f.s.+4 pe)(Filter 5 Hz On)

Gain: £0.05% f.s./°C, Zero position: £2.5 pe/°C (After auto-balancing)
DC to 20 kHz +1/-3 dB

Off, 5+30%, 10+30%, 100+30%, 1k+30%(Hz) -3 dB
Range + 1250

200 kS/s

33 Vrms AC or 70 VDC (between input channels and chassis, and between input channels)
Measurement category | (anticipated transient overvoltage 330 V)

350 VAC for 15 seconds (between input channels and chassis, and between input channels)
Same as the host Memory HiCorder

Temperature -20 to 50°C, Humidity90% RH or less (non-condensating)

Same as the host Memory HiCorder

Approx. 106 mmW x 19.8 mmH x 196.5 mmD (4.17"W x 0.78"H x 7.74"D)
Approx. 220 g (7.8 0z)

+10% f.s. (max) at 3 V/m

+10% f.s. (max) at 3V
9769 Conversion Cable x 2 (Compatible sensor connector : PRC03-12A10-7M10.5 by TAJIMI)

Safety EN61010
EMC EN61326 Class A
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17.6.5 8970 Freq Unit

Temperature and humidity range
for guaranteed accuracy

Measurement functions

Connection terminal

Input resistance

Input capacitance

Maximum input voltage
Maximum rated voltage to earth

Isolation resistance
Dielectric strength

Input type
Guaranteed accuracy period
Frequency mode
Measurement ranges
Measurement accuracy
Measurement ranges
Rotation speed mode
Measurement ranges
Measurement accuracy
Measurement ranges
Power frequency mode
Measurement ranges
Measurement accuracy
Integral values mode
Measurement ranges
Measurement accuracy
Measurement ranges
Pulse duty ratio mode
Measurement ranges
Measurement accuracy
Measurement ranges
Pulse width mode
Measurement ranges
Measurement accuracy
Measurement ranges
Measurement resolution

Response time
Input voltage range
Threshold value

Slope
Level
Hold

Smoothing

Low-pass filter

Input Coupling

Frequency dividing function
Integration start timing
Integration limit

Operating temperature and hu-
midity ranges

23 £ 5°C (73 £ 9F°), 20 to 80% RH

Based on voltage input, measures frequency, rotation speed, power frequency, integral values,
pulse duty ratio, and pulse width.

Insulated BNC terminal
1 MQ+1%

30pF+10pF

400 VDC

300 VAC, DC (Measurement category Il), anticipated transient overvoltage 2500 V (between each
input channel and main unit, and between input channels)

DC2.704 kVAC for 15 seconds (between input module and main unit, and between input modules),
100 MQ and over/500 V

Unbalanced (input isolated from output)
1 year

1, 5, 10, 50, 100, 500, 1k, 5 kHz/div (f.s.=20div)
+0.1%f.s. (except for 5 kHz/div range) +0.7%f.s.(5 kHz/div range)
DC to 100 kHz (min. pulse width 2 us)

100, 500, 1k, 5k, 10k, 50k, 100 kr/min /div (f.s.=20div)
+0.1%f.s. (except for 100 kr/min range) *0.7%f.s.(100 kr/min range)
0 to 2 kr/min (min. pulse width 2 pus)

50 Hz (40 to 60 Hz), 60 Hz (50 to 70 Hz), 400 Hz (390 to 410 Hz) (f.s.=20div)
+0.03 Hz (50 Hz, 60 Hz) +0.1 Hz (400 Hz)

2k, 10k ,20k ,100k ,200k ,1M counts/div
+range/2000
DC to 100 kHz (min. pulse width 2 us)

5%]/div (f.s.=20div)
+1% (10 to 10 kHz) +4% (10k to 100 kHz)
10 to 100 kHz (min. pulse width 2 us)

500y, Im, 5m, 10m, 50m, 100 ms/div (f.s.=20div)
+0.1%f.s.
2uto2s

Integral values mode: 2000LSB/DIV (f.s.=20 DIV)
Power frequency mode: 100LSB/DIV (f.s.=20 DIV)
Except for Integral values mode and Power frequency mode: 500LSB/DIV (f.s.=20 DIV)

Less than 40 us + sampling interval of instrument in which the device is installed.
+10V, £20 V, +50 V, £100 V, 200 V, 400 V

+10 V range : -10 to +10 V variable (0.1 V steps), £20 V range: -20 to +20 V variable (0.2 V steps),
+50 Vrange : -50 to +50 V variable (0.5 V steps), 100 V range: -100 to +100 V variable (1 V steps),
+200 V range: -200 to +200 V variable (2 V steps), +400 V range: -400 to +400 V variable (5 V
steps)

Rising, falling (Frequency, Rotation speed, Power frequency, Integral values mode)
High, Low (Duty ratio, Pulse width mode)

Frequency mode/ Rotation speed mode: ON/OFF (1 Hz, 0.5 Hz, 0.2 Hz, 0.1 Hz)

:When OFF is selected and the next measurement value is not determined within the waiting time
period, the frequency or the rotation speed will be determined using the value which is calculated
based on the time period between the timing of the last measurement and the timing of the sampling.
Put it to 0 when the measurement value is below the fixed value.

OFF, ON* (Frequency mode,Rotation speed mode)
*:The permissible smoothing frequency is up to 10 kHz.

OFF, 5, 50, 500, 5k, 50 kHz

DC, AC (Low frequency cut-off in AC-coupled mode : 7 Hz)

Setting range: 1 to 4096, by one step (Frequency ,Rotation speed ,Integral values mode)
Start, Trigger (Integral values mode)

Hold, Loop (Integral values mode)

Same as the Memory HiCorder in which the 8970 is installed
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Storage temperature and humid-

ity ranges

Operating environment
Applicable standards
Dimensions and mass

Same as the Memory HiCorder in which the 8970 is installed

Same as the Memory HiCorder in which the 8970 is installed
Safety EN 61010, EMC EN 61326 Class A

Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74"D) (excluding projections),
Approx. 250 g (8.8 0z.)

17.6.6 8971 Current Unit

Temperature and humidity range

for guaranteed accuracy
Guaranteed accuracy period
Number of input channels
Applicable current sensors

Measurement ranges

Measurement accuracy*

RMS accuracy*

Response time*

Crest factor

Temperature characteristic*
Frequency characteristic*

Noise*

Low-pass filter

Input type

Input coupling

Input resistance

A/D resolution
Maximum sampling rate
Input terminals

Operating temperature and hu-

midity ranges
Operating environment

Storage temperature and humid-

ity ranges
Dimensions

Mass

Applicable Standards

Accessories

Number of the 8971 available for

Memory HiCoder

23 £5°C (73 £ 9F°), 20 to 80% RH (when zero adjustment is executed 30 minutes after power on)

1 year
2 channels

9272-10, 9277, 9278, 9279, 9709 , CT6862, CT6863
(To connect with Model 8971, using Model 9318 Conversion Cable)

When using the Model 9272-10 (20A), 9277: 100m, 200m, 500m, 1, 2, 5 A/div
When using the Model 9272-10 (200A), 9278,CT6863: 1, 2, 5, 10, 20, 50 A/div
When using the Model 9279, 9709: 2, 5, 10, 20, 50, 100 A/div
When using the Model CT6862: 200m, 500m, 1, 2, 5, 10 A/div

+0.65%f.s. (filter 5 Hz ON)
+0.85%f.s. (filter 5 Hz ON, for using with Model 9278 or 9279)

+1%f.s. (DC, 30 to 1 kHz), £3%f.s. (1 kHz to 10 kHz), (Sine wave input, filter 5 Hz ON)
100 ms (rise 0—90%f.s.)

2

40.075%f.s./°C

DC Coupling: DC to 100 kHz +3 dB
AC Coupling: 7 Hz to 100 kHz £3 dB (low cut-off frequency 7 Hz+50%)

10 mAp-pmax (sensitivity range, with input shorted) (for 20 A/2V range)
OFF, 5, 50, 500, 5k, 50 k+50%(Hz)-3 dB

Unbalanced (Not insulated)

AC/DC/GND

1MQ+1%

12 bit

1 MS/s

Sensor connector HR10A-10R-S (HIROSE)

Same as the Memory HiCorder in which the 8971 is installed

Same as the Memory HiCorder in which the 8971 is installed
-10 to 50°C (14 to 122°F), 80% RH or less (no condensation)

Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74"D) (excluding projections)
Approx. 250 g (8.8 0z.)

Safety EN 61010
EMC EN 61326 Class A

For connecting the clamp sensor: Model 9318 Conversion Cable x 2, Instruction Manual
Max. 4 unit (for Model 8847)

* During current measurement, add the accuracy and characeristic of clamp sensor using with Model 8971.

=
]
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17.6 Input Modules Specifications

17.6.7 8972 DC/RMS Unit

Temperature and humidity range for
guaranteed accuracy

Period of guaranteed accuracy
No. of input channels
Measurement ranges
Measurement accuracy

RMS accuracy

Response time

Crest factor
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Isolation resistance and With-
stand voltage

Maximum rated voltage to earth

Operating temperature and hu-
midity

Operating environment

Storage temperature and humid-
ity

Dimensions

Mass

Effect of radiated ratio-frequency
electromagnetic field

Effect of conducted radio- frequency
electromagnetic field

Applicable standards

23 £ 5°C (73 = 9F°), 20 to 80% RH (when zero adjustment is executed 30 minutes after power on)

1 year

2 channels

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
+0.5% f.s. (Filter 5 Hz On)

+1% f.s. (DC, 30 Hz to 1 kHz),
+3% f.s. (1 kHz to 100 kHz) (Sine wave input, response time: SLOW)

Slow 5 s (during rise 0 to 90% f.s.), Mid 800 ms (during rise 0 t090% f.s.),
Fast 100 ms (during rise 0 to 90% f.s.)

2
+0.045% f.s./°C

DC coupling: DC to 400 kHz +3 dB
AC coupling: 7 Hz to 400 kHz £3 dB (low cut-off frequency: 7 Hz+50%)

500 uVp-p (typ), 750 uVp-p (max) (sensitivity range, with input shorted)
80 dB minimum (at 50/60 Hz and with signal source resistance 100 Q maximum)
Off, 5+50%, 50+50%, 500+50%, 5k+50%, 100k+50%(Hz)-3 dB
Unbalanced (floating)

AC/DC/GND

1 MQ+1%

30 pF+10 pF (at 100 kHz)

12 bit L

1 MS/s

Insulated BNC terminal

400 VDC

2.704 kVAC for 15 seconds, (between input module and chassis, and between modules), At least
100 MQ at 500 VDC

300 VAC/DC (between input channels and chassis, and between input channels)
Measurement category |l (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C, Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z)
+15% f.s. (max) at 3 V/m

+20% f.s. (max) at 3 V (100 mV/div range, with1l VDC input)

EN61010
EN61326 Class A

Safety
EMC

17.6.8 8973 Logic Unit

Period of guaranteed accuracy
No. of input channels

Input terminals

Applicable probes

Operating temperature and hu-
midity

Operating environment
Storage temperature and humid-
ity

Dimensions

Mass

Applicable standards

1 year

4 Probes (16channels)

Mini DIN

9320-01 Logic Probe, MR9321-01 Logic Probe, 9327 Logic Probe
Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 204.5 mmD (4.17"W x 0.78"H x 8.05"D)
Approx. 190 g (6.7 0z)

Safety EN61010
EMC EN61326 Class A
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Chapter 18

Transporting

/N\CAUTION

Replaceable Parts

Pack the instrument so that it will not sustain damage during shipping, and
include a description of existing damage. We cannot accept responsibility for
damage incurred during shipping.

Use the original packing materials when transporting the instrument, if possible.

To avoid damage, observe the following when shipping the instrument:

* Remove the CF card, USB memory stick, and recording paper before shipping.

« If the optional printer module is installed, remove the paper. If the paper is left
in the instrument, the paper-handling components may be damaged by vibra-
tion.

When the instrument is not to be used for a long time, or when transport-
ing

To avoid straining some parts of the printer, and to prevent dirt adhering to the
print head, set the printer cover closed.

After storing the printer without use for a long time, inspect the following before
use:
Perform test printing (printer check) three or four times.

Certain parts require replacement periodically and at the end of their useful life:
(Useful life depends on the operating environment and frequency of use. Opera-
tion cannot be guaranteed beyond the following periods)

Part Life Part Life
Fan Motor Approx. 4 years 9664 HD Unit Approx. 20,000
hours
After using approx. Approx. 74,000
Printer 1,000 rolls of there- |LCD hours
cording paper
Backlight Approx. 50,000 hours
(to half brightness)

Approx. 4 years

(The useful life of electrolytic capacitors varies greatly accord-
ing to the operating environment. In severe operating environ-
ments (40°C ambient temperature), degradation occurs in
about four years, so they should be replaced periodically.)
Approx. 10 years

This instrument contains a built-in lithium battery to back up
settings and the real-time clock. Have the battery replaced if
the date and time are found to lag substantially or if settings
are not retained when power is turned off and back on. Con-
tact your dealer or Hioki representative.

Electrolytic
Capacitors

Lithium Battery

The fuse is housed in the power unit of the instrument. If the power does not turn
on, the fuse may be blown. If this occurs, a replacement or repair cannot be per-
formed by customers. Please contact your dealer or Hioki representative.
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18.1 Trouble Shooting

18.1 Trouble Shooting

If damage is suspected, check the "Troubleshooting” section before
contacting your dealer or Hioki representative.

If Power and Operating Keys Malfunction

Symptom

Check Item, or Cause

Remedy and Reference

The display does not
appear when you turn the
power on.

Is the power cord disconnected?
Are connections made correctly?

Verify that the power cord is connected
properly.
"2.5 Supplying Power" (= p.33)

Keys do not work.

« Is any key being held down?

¢ Is the key-lock state active (Key-Lock
message displayed)?

« Verify key operation.

« Deactivate the key-lock state. (Hold the
{1 D CURSOR keys for three seconds)

If the Display or Operations Malfunction

Symptom

Check Item, or Cause

Remedy and Reference

Blank screen

Is the backlight saver active? Press any
key to check.

Turn the backlight saver off.

A waveform does not
appear when you press
the START key.

¢ Is the “Pre-Trigger wait” message
displayed?

¢ Is the "Trigger wait" message dis-
played?

When pre-triggering is enabled, triggering is
ignored until the pre-trigger portion of the
waveform has been acquired. Recording
starts when a trigger occurs.

No changes occur in the
displayed waveform.

¢ Is the clamp sensor or connection
cable connected correctly?

* Is the vertical axis (voltage axis)
range set properly?

¢ Is the low-pass filter enabled?

Verify that the clamp sensor or connection
cable is connected correctly.
Verify the input channel settings.

While measuring with the
memory function, the dis-
played frequency is much
lower than the actual fre-
guency.

Aliasing may be occurring.

Change the timebase to use a faster sam-
pling rate.

"3.4.2 Time Axis Range and Sampling
Rate" (= p.43)

Some channels are unus-
able.

Is the channel enabled for use?

"8.4 Setting Channels to Use (Extending
the Recording Length)" (= p.127)

The displayed waveform
size does not change
when the input range is
changed.

Is the Variable function enabled?

Turn the Variable function off.

"8.6 Variable Function (Setting the
Waveform Display Freely)" (= p.134)
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18.1 Trouble Shooting

Cannot Print, or Printing Malfunctions

Symptom

Check Item, or Cause

Remedy and Reference

Nothing prints the

paper.

on

Is the paper reversed (back to front)?

Verify that the recording paper is loaded cor-
rectly.

"2.4 Loading Recording Paper" (= p.31)

Printout is too light.

« Is the specified recording paper being
used?

« Is the print density setting correct?

¢ Is the print head dirty?

Try changing the print density setting.
"6.5 Making Printer Settings" (= p.95)
Clean the print head.

"t (= p.321)

Recording traces are too
wide.

The input signal may have a ripple com-
ponent.

Enable the filter in the input module settings.
"3.5.2 Analog Channel" (= p.52)

Recording traces are dou-
bled.

Is the waveform printing density set to
[Light]?

In this case, printed dots are spaced out
in the vertical direction. Therefore, a
slightly varying waveform prints some-
times as one line, and sometimes as two.

Change to waveform printing density setting
to something other than [Light]. ([Printer]
sheet)

"6.5 Making Printer Settings" (= p.95)

If Saving is Not Possible

Symptom

Check Item, or Cause

Remedy and Reference

If saving is not possible to
the storage media.

¢ Is your CF card Hioki certified?
« Is the storage media inserted properly?
¢ Is the storage media formatted?

« Is the remaining capacity of the storage

media too low?

¢ Has the number of files in the folder

reached the limit?

"2.3 Recording Media Preparation™
(= p.28)

"Media information" (= p.66)

Cannot use USB memory
stick

Have settings for using USB memory stick
been made?

"USB use" (= p.29)

Others

Symptom

Check Item, or Cause

Remedy and Reference

Cannot use USB commu-
nications

Have USB communication settings been
made?

"15.6.1 Making USB Settings at the
Instrument" (= p.278)

Cannot install USB driver

¢ Is the [Interface] item set to [USB]?

« Has driver installation failed?

¢ Set [Interface] item to [USB].
"15.6.1 Making USB Settings at the
Instrument" (= p.278)

* Access the [device manager] on the
PC and delete [Other Devices].
Then reconnect the USB cable.

The response of remote
control is very slow.

Check the java settings.

About the java settings, see the applica-
tion disk supplied with the instrument.

If the cause is unknown

Try performing a system reset. All settings are returned to their factory defaults.
See: "18.2 Initializing the Instrument" (= p.314)
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18.2 Initializing the Instrument

I 18.2 Initializing the Instrument

| 18.2.1 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. By default, the setting of [Setting (Stat, Ch, Trig)] and [Setting
(Env)] are selected for initialization in this screen.

Procedure

To open the screen: Press the SYSTEM key —[Init] sheet

1 Move the cursor to the item you want to initialize.

2 Select [On].

Select [Off] for the groups of settings that you do not want to initial-
ize.
3 Svstem Reset

(Status, Ch, Trig- Current settings in Status screen, Channel screen, 1 0n (Status, Ch, Trigeer)
ger) and Trigger setting window (Default setting: On) i On  (Environment)
(Environment) Current settings in the Environment sheet, File Save | 0ff {Interface)

sheet, and Printer sheet (Default setting: On)
(Interface) Current settings in the Interface sheet (Default setting: No. ]

Off)

3 Move the cursor to the [System Reset].

4 Select [Exec].

A confirmation dialog box appears.

5 select[Yes].

To cancel initializing:
Select [No].
Initialization is complete when "System initialized" appears.

| 18.2.2 Initializing Waveform Data

Discard the waveform data saved in memory and initialize the data.

Procedure

To open the screen: Press the SYSTEM key —[Init] sheet

1 Move the cursor to the [Clear Wave Data].

[Initializel

Select [Exec].
2 [ Mo. 1 Clear Wave Data ]

Initialization is complete when "Waveform data erased." appears.
HNo. 2 System Reset
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18.3 Error Messages

I 18.3 Error Messages

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] sheet is [Warn] or
[Warn+Action].
See: "Chapter 14 System Environment Settings" (= p.255)

Warning Display

o e e Appears just once when an error
occurs. Disappears within a few
Displayed Message seconds.
Number (Msg No.) Also disappears when any key is
pressed.
Message — g 654:Cannat use. (Over]ay)
Displayed Warnings
Msg ; .
No Message Remedial Action Reference
3 Out of paper. Load more paper. "2.4 Loading Recording Pa-
4 Printer lever is opened. Close the printer lever. per” (= p.31)

When the Recording Length (Shot) is set to
5 Recording length is set to Continuous. Continuous (Cont.), real-time printing is not

available with fast timebase settings.

When the Recording Length (Shot) is set to

"3.4.3 Recording Length
(number of divisions)" (=

46
6 Cannot set.(Time/Div 10ms-200ms). Continuous (Cont.), the printer cannot be P.46)
used.
10 Mount media. Set the recording media. "2.3 Recording Media Prep-
aration" (= p.28)
11 lllegal format. Wrong recording format. Reformat the media. 2-3:2 Formatting Storage

Media" (= p.30)

12 Can not write. ertg-pro_tectlon_ is enabled on the storage i
media. Disable it.
Saving is not possible because of insufficient

space on the storage media. Delete files or re-

"5.5.4 Deleting Files & Fold-

13 Disk full while accessing the file. place the storage media. If measuring,
ers" (= p.84)
Stop measurement, then replace the storage
media.
14 Fileis read only. File is read only. Deletion is not permitted. -

15 Access to the file was denied. An internal fault may have occurred in the in- ]
strument. Turn the instrument off and back on

"5.5.6 Renaming Files &
Folders" (= p.85)

16 The file name already exists: cannot
save.

17 The folder name already exists. Change the folder name.

Either delete files in the saving destination
folder, or change to another saving destina- -

Change the file name.

18 Not enough free space in the folder to

create file. .
tion.
19 Folder not empty. The folder is not empty, be sure you want to i
delete.
20 The maximum length of a file name, in- File names including the path must not exceed i
cluding its path, is 255 characters. 255 characters.
An internal error occurred. Check the storage
21 Internal error. . -
media.
22 No waveform data to save. Acquire waveform data. -

"Chapter 10 Numerical Cal-
culation Functions" (=
p.173)

There is no calculation result. Print results af-

24 There is no calculation result. . .
ter performing calculation.

25 Can not select this media. ﬁl;)tgmatlc saving can only be specified in CF/ ]

26 Invalid folder path. Route cannot be specified. -
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18.3 Error Messages

Displayed Warnings

Ms

Nog Message Remedial Action Reference
As other dialogs are displayed, selective sav- _

27 When executing, select "No" as the ing cannot be carried out. Either set the selec- 5-2-3_ Saving Data .

save property. tive saving during execution to [No] or close Sele"tg’zly (SAVE Key)
the dialog and re-save. (= p.74)

29 The record length was restricted. - -

"3.7 Measurement With Au-

30 Auto-ranging failed. Check the input signal. tomatic Range Setting (Auto-

Ranging Function)" (=
p.58)
. o The A/B cursors overlap. Check the cursor po- /-2 SpecifyingaWaveform

31 A/B cursor positions invalid. sitions Range (A/B Cursor)" (=

' p.105)
"2.7 Adjusting the Zero Po-

32 Zero-adjustment needed. Perform zero-adjustment. sition (Zero-Adjust)" (=

p.36)

33 Disabled key. Close the dialog. -

P o _ "8.3 Displaying New Wave-

34 Invalid key pressed (Overlay) lThe_ key oglerdatlon is prohibited because Over forms Over Past Waveforms

ay Is enabled. (Overlay)" (= p.125)
n . - "Chapter 9 Trigger Set-

36 No trigger has been set. Set trigger criteria. fings" (= p.151)

S5 EIEIE CUIEIES 25 (SRSt Gl Using channels LA - LD reduces resolution of -10 Making Detailed Set-

38 log waveform resolution from 16 to 12 Chi - Ch4 to 12 bits tings for Input Modules" (=
bits. ' p.140)

39 Auto balance failed Check whether a sensor is in an uncharged  "8.10.4 Settings for the

' state, and that it is connected correctly. 8969 Strain Unit" (= p.144)
Voltage Sag triggering is disabled. (Val- Voltage Sag triggering can be used only when ]
40 id time base range: 20 us/div to 50 ms/ the time base is between t_9.3.1 Adnilog T,f'gifr Sle;
div) 20 us/div to 50 ms/div ings and Types" (= p.154)
) ] o ] "8.4 Setting Channels to
a1 Channels that are not measurable will  Channel with specification exceeding [Used  yse (Extending the
be assigned to X-Y. Ch] is selected. Change channel selection. Recording Length)" (=
p.127)
There is not enough data in the memo- Measure the data portion required for calcula- | 1-1 Waveform
42 ; tion Calculation Workflow" (=>
Y- : 0.190)

43 Stopped. - _

44 Current clamp/sensor was recognized. - -

45 Current clamp/sensor was disconnect- Check the connection of the current clamp/
ed. sensor. )

Channels may no longer be able to be Iflogic channels A, B, C, and D of the machine _ .

46 used by frequency units due to logic  are used, the respective frequency units at 3'555'? Logic Channel” (=
use. channels 1, 2, 3, and 4 cannot be used. P-

:This unit cannot be used because it is Press the SYSTEM key to display the [Init]

47 :
not AAF alighed. sheet.

Execute the [System Information] and check

48 There are units on which AAF cannot be the software items. .
setto On because of lack of adjustment. If [Not AAF aligned] is displayed, send the

unit for repairs.
"8.2 Displaying Waveforms

50 Roll Mode is not available. The RSIH Z/Iode cannot be used when Overlay During Recording (Roll

IS enabled. Mode)" (= p.124)
51 |Cannot use. (Pre Trigger) Th'e pre-trigger functlion is not available when "Chapter 16 External Con-
using external sampling. trol" (= p.287)

50 Cannot use .(Roll Mode, Memory Divi- If the waveform calculation function is used, C] ]I.]I Wa"efo":ﬂ ,
sion) these functions cannot be used. pﬁ;‘é‘;‘t'on Workflow" (=
Cannot use. (Roll Mode, Memory Divi- If one function is used, the other functions "8.2 Displaying Waveforms

53 During Recording (Roll

sion, Wave Calculation)

cannot be used.

Mode)" (= p.124)
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18.3 Error Messages

Displayed Warnings

Ms!
No

9 Message Remedial Action Reference

"8.3 Displaying New Wave-
forms Over Past Waveforms
(Overlay)" (= p.125)

The overlay function is not available when us-

54 Cannot use.(Overlay) ing the Roll mode

"8.2 Displaying Waveforms
During Recording (Roll
Mode)" (= p.124)

Cannot use. (Overlay, Memory Division, If roll mode is used, these functions cannot be

29 Wave Calculation) used.

"3.4.3 Recording Length

Recording Length (Shot) is set to Continuous R
(number of divisions)" (=

(Cont.). Real-time printing is not available

hen using the Recorder function and Fast ~ "-*%)
when using the Recorder function and Fas "6.2 Making Auto Print Set-
timebase setting. tings" (= p.91)

56 Real-time printing is not available.

"8.2 Displaying Waveforms
During Recording (Roll
Mode)" (= p.124)

Cannot use roll mode when using external

57 Cannot set.(External sampling) sampling

Rated capacity/Rated output has exceeded
selected range. Input correct value.
Cannot use. (Roll Mode, Wave Calcula- If the memory division function is used, these  "121 Recording Settings"
tion) functions cannot be used. (= p.203)

60 No waveform data. Acquire waveform data. -
When sampling rateis 1 ms/S, line inter-

58 Rated capacity/rated output error. Note (= p.131)

59

"4.2 Setting Measurement

65 polation is not available. Select a slower sampling rate setting. Configuration" (= p.61)
Shorten the measurement record length. “3.4.3 Recording Length

68 Recording length is too long. (The maximum record length that can be cal- ' (number of divisions)" (=
culated is 10,000 div.) p.46)

80 In key lock. E?QSSE_IS engaged. Cancel the Key-Lock "KEY LOCK (= p.11)

91 LAN: Bad IP address. Check the IP address. "15.1 LAN Settings and

95 LAN: Connection timed out. Check the transmission setting. Connection (Before Using

97 LAN: Network error. Check the connec_tions be_twe_en the instru- FTP/Internet Browser/Com-
ment and connection destination. mand Communications)”

99 LAN: DHCP failed. Check the DHCP server. (= p-260)

100 Inappropriate setting of time axis for Return the time axis to the time axis setting ] _ _

waveform data. when the waveform was measured. 3.4.2 Time Axis Range and

Sampling Rate" (= p.43)
"9.11 Using trigger settings
to search measurement da-

Set the same time axis setting for all search
Some blocks are different in time axis target blocks.
setting from the others. If they cannot be the same, set the search

. ta" (= p.171)
range to display blocks only.
Unify the unit configuration of search target
102 Spme plocks are different in units con- blocks.
figuration from the others. If they cannot be the same, set the search
range to display blocks only.
F F "9.11 Using trigger settings
103 {\il(c))ndata matching your search condi- Check the trigger setting.  soarch n?eagl?remem dga-
- - . . ta" (= p.171)
104 There is no data in the search target Select (_:hannels with measurement data in the
channel. inspection target.
105 There is a block with no data in the Select t_)locks with measurement data in the
search target channel. inspection target.
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18.4 Self-Test (Self Diagnostics)

I 18.4 Self-Test (Self Diagnostics)

The following self-test checks are available.

Procedure

To open the screen: Press the SYSTEM key —[Init] sheet

No. 1 ROM/RAM  Check 1| Qheck the instrument's internal memory (ROM and RAM). The results are
displayed on the screen. (= p.318)

No. 2 Printer Check 1 Check printing by the printer and clean print heads. (= p.321)

Check the screen display (color check, gradation check). (= p.319)

Ho. 3 Display Check R

Check whether instrument keys are functioning correctly. (= p.319)
Ho. 4 Key Check 0

Check the system configuration. (= p.320)
Ho. § System Information .

18.4.1 ROM/RAM Check

This check tests the instrument's internal memory (ROM and RAM).
RAM contents are unaffected by the ROM/RAM check.

1 Move the cursor to the [ROM/RAM Check] item.

?  Select [Exec].
The ROM/RAM check starts.
The following checks are performed in the sequence shown.
Program ROM—>Address bus—>Backup RAM—> Work RAM—>
Video RAM—> Storage RAM

Do not turn the power off during the check.

To cancel the check:
Press the STOP key

The current check is interrupted and the next one starts.

i - . . *x Check ROM/RAM x ROM Ver :
All operation key (except STOP key) are disabled during execution of the brogean RO [ oNG 3 o - Free, s - o
check.

Address bus . . . .. [ OK 1]

Backup RAM. . . . . . . [ OK ]
The judgment results appear when the check finishes. Vork R .. .. [ 1 Ade: ACORSFZE
OK: Normal Video RAM. . . . . L. [ OK 1]
NG: Error Storage RAM . . . . . . [ 1

ABORT: When any check is interrupted

If "NG" appears, ask to have the instrument repaired. |||| | G—

Press any key, and the original screen reappears




319

18.4 Self-Test (Self Diagnostics)

Procedure (Common for Printer Check, Display Check, Key Check, System Configuration Check)

To open the screen: Press the SYSTEM key —[Init] sheet

18.4.2 Printer Check

This check tests the condition of the printer.

Before executing, check to be sure that recording paper is loaded.

1
2

Move the cursor to the [Printer Check] item.

Select [Exec].

A test pattern is printed.

About 5 cm of each of the following are printed, in this order: Checkerboard
—Vertical lines —Slanted lines —Characters

To cancel the check:
Press the STOP key.

18.4.3 Display Check

This check tests the condition of the display screen.

1
2

Move the cursor to the [Display Check] item.

Select [Exec].
A red screen appears.

Press any key to check the display condition.
The screen changes each time you press an operation key.

To chancel the check:
Press the ESC key.

The original screen reappears

18.4.4 Key Check

This check tests operation of the keys and jog/shuttle controls.

1
2

Move the cursor to the [Key Check] item.

Select [Exec].
Operation keys appear.

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: Turn slowly all the way in each direction.

(START key also functions as an LED light check key.)

The check is finished when you have operated all the keys.
To cancel the check:

Press the START key and STOP keys simultaneously
The original screen reappears.

Things to check for after printer
check

Check the printed recording paper
for white streaks. If there are any
white streaks, clean the print
heads(= p.321)

Print quality (print speed) and print
density settings will be reflected in
the test printout.

Screen Changes

Color check (Red, Green, Blue,
Black, White)— Gradiation
check (Red, Green, Blue, Black,
White)— Color pattern—Original
screen.

If the display screen seems ab-
normal, request repairs.

The key check does not finish if there is
a problem that prevents even one of the
keys from being recognized. If this oc-
curs, press the STOP and START keys
simultaneously to display the original
screen.

There may be a malfunction in the in-
strument, 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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18.4 Self-Test (Self Diagnostics)

18.4.5 System Configuration Check

The list of installed options and other system information appears in a separate window.

1 Move the cursor to the [System Information] item.

?  Select [Exec].

The System Configuration List appears.

To reappear the original screen:
Press any key.

‘aystem Information
(8847 MEMCRY HiCORDER]
Ch Mode Hame Resolution Sampling Firmware
Chl
Ch2
{|Ch3 5966 ANALOG 12-bit 20M5 /5
Chd 5966 ANALOG 12-bit 28Ms /s
Ch5 8966 ANALDG 12-bit 28M5 /5
|| ChE 8966 ANALOG 12-bit 20M5 /5
Ch? 8973 LOGIC 12-bit MSis
Ch3 8973 LOGIC 12-hit M5/s
Ch9 8965 YOLT 1MS 12-bit M5 /s
Chig 8965 YOLT 1MS 12-bit M5 /s
Chil 8973 LOGIC 12-bit M5/
Chi2 8973 LOGIC 12-bit M5/
Chi3 8966 ANALOG 12-bit 28M5 /s
Chid 8966 ANALOG 12-bit 28M5/s
||Ch15 8966 ANALOG 12-hit 20M3 /5
||Ch16 8966 ANALOG 12-bit 28M5/g
Storage RAM: : 64Miord — Internal memory Firmeare Yersion:  Y8.81p
Printer ¢ Exists capacity Board Revision: Rev.8881
[Camm] [FPGA Yersian]
Interface :  LAN———Currently selected storage Version: QO76:0648
interface 0 Version: @064
LCDC Yersion: 87121168

Model number, name,

resolution and sampling
| rate of each installed

input module (unit)

_____ Firmware version no.
— Board revision no.

— FPGA version no.
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I 18.5 Cleaning

Print Head Cleaning

AWARN’NG The print head and surrounding metal parts can become hot. Perform cleaning
=————===w  only after making sure that the parts have fully cooled down.Be careful to avoid

touching these parts.

Normally, no maintenance is required. However, depending on usage condi-
tions, dirt and paper dust may accumulate on the thermal head over the long
term, causing light or smeared printing. In this case, clean the head by the fol-
lowing procedure.

— Print Head Cleaning \

Before Cleaning
Recording paper is required to clean the print head. Verify that the recording paper is
loaded correctly.

1. Press the SYSTEM key to display the [Init] sheet.

[ Printer Check

2. Move the cursor to the [Printer Check] item.

Display Check

3 . Select [Cleaning].

The paper should print solid (100%) black. KEY Check
If sufficient improvement is not obtained even System Information l..]m_li?:&
after cleaning several times, wash the print head EE—
(= p.321).
\ J
» Washing the Print Head \

Required item: Undiluted alcohol, Cotton swab

Head cover

1 . Moisten the end of a cotton swab with undiluted alco-
hol.

Be careful not to apply too much undiluted alcohol

2 . Flip the head cover open and wipe the print head with
the tip of the cotton swab.

90IAI9S pue aoueuaURK 8T Jardeyd
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18.5 Cleaning

NOTE About the Print Head
———— Note the following precautions to avoid discoloring or deforming the instrument.

» Do not use organic solvents such as thinner or benzene.

» After washing, allow the printer to dry completely before use.

About the Roller Surface

» White powder such as paper dust may accumulate on the roller surface after
long-term use. A small amount should have no effect on printing, but can be
removed with a commonly available camera blower brush if it causes concern.

» Always use the paper cutter to cut the printed paper. Excessive paper dust can
accumulate on the roller if the paper is cut by the print head.

Cleaning the Instrument and Input Modules

» To clean the instrument and input modules wipe it gently with a soft cloth
moistened with water or mild detergent.
» Wipe the LCD gently with a soft, dry cloth.

NOTE Never use solvents such as benzene, alcohol, acetone, ether, ketones, thinners
— = or gasoline, as they can deform and discolor the case.
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18.6 Disposing of the Instrument (Lithium Battery Removal)

18.6 Disposing of the Instrument (Lithium Battery
Removal)

The instrument contains a lithium battery for memory backup. Remove this battery before disposing of the

instrument.

/N\WARNING

/N\CAUTION

Procedure

e To avoid electric shock, turn off the power switch and disconnect the power
cord and connection cords before removing the lithium battery.

» Keep batteries away from children to prevent accidental swallowing.

» Battery may explode if mistreated. Do not short-circuit, recharge, disassemble
or dispose of in fire.

When disposing of this instrument, remove the lithium battery and dispose of
battery and instrument in accordance with local regulations.

B wihE

Required tools:
Slotted screwdriver, Phillips screwdriver, wire cutter: One each
Box wrench or long-nosed pliers

Verify that the power is off, and remove the connection cables and power cord.
Remove the screws and each parts as indicated in the next page diagram.

Pull the lithium battery up from the circuit board, and cut the two leads with a
wire cutter.

Remove the battery from the board.

90IAI9S pue aoueuaURK 8T Jardeyd
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18.6 Disposing of the Instrument (Lithium Battery Removal)

~ Lithium Battery Removal

) Phillips screwdriver
Slrtted screwdriver ;§ Screw

e e

Handle cover

@ Protector @
Front side Back side

@ ®

A

, Remove
@ Back side @ Upper side Panel

N EAT

gw_@l\ o

Lithium Battery

Lead
Circuit board
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Appendix 1 Default Values for Major Settings

Default values for major settings are listed below.

Appendix

Screen Sheet / Window Iltems Settings
Timebase
Memory 5 us/div
Recorder 10 ms/div
Sampling (X-Y Recorder) 100 ms/S
Shot 25 div
Status Format
Status Memory / Recorder Single
X-Y Recorder X-Y Single
Roll Mode
(Memory) Auto
Used Ch (Memory) Ch 1-16
Dots-Line (X-Y Recorder) Line
Num Calc. Numerical Calc Off
Grid Doted Line
. Time Val Time
Environment
Beep Sound Warn
Auto Scal On
File Save Auto Save Off
Auto Print Off
System Grid Standard
Ch Mark Ch No.
Printer Time Val Time
Mag/Comp Same to display
Copy GUI Yes
Print Area All Wave
Interface Interface LAN
USB Set USB Memory
Wave_Disp (analog) Color 1-16
Wave Density Standard
Uniit List WaYe_?lsp (Logic) Off
Logic Width Normal
Range Maximum sensitivity
Channel Coupling DC
Scaling Disp Ratio
Each channel Off
Print Comment (Title) Setting
Comment Print Comment (Analog) Setting
Print Comment (Logic) Off
Trigger Mode
Memory Auto
Recorder Single
PreTrigger (Memory) 0%
Waveform Trigger settings window | Trigger Source OR
Timing Start
Trigger for each module Off
Timer Trigger Off
External Trigger Off

B2
=
=
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=
(=%
>




A2

Appendix 2 Reference

I Appendix 2 Reference

| Appendix 2.1 Waveform File Sizes

Refer to the following table for information about the waveform file sizes.

References
File Type Function Sizes Calculation method

MEM File Memory Function (= p.A2) (= p.A4)

REC File Recorder Function (= p.A2) (= p.Ab)

FFT File FFT Function (= p.A3) (= p.A4)

XYC File X-Y Recorder Function (= p.A3) (= p.Ab)

CSV (Text) File Memory Functlc?n (= p.A3) (= p.A4)
Recorder Function (= p.A3) (= p.Ab)

References of the file size

MEM File Size (Memory Function)

File size = setting size + data size
Calculation method: "MEM File" (= p.A4)

Recording Data Quantity Saved Channels
length (div) 1 2 8 16
100 10,001 43KB 63 KB 103 KB 183 KB 344 KB
1,000 100,001 219 KB 415 KB 806 KB 1.6 MB 3.0MB
10,000 1,000,001 1.9MB 3.8 MB 7.7 MB 15 MB 31 MB
100,000 10,000,001 19 MB 38 MB 76 MB

REC File Size (Recorder Function)

Filesize = setting size + data size

Calculation method: "REC File" (= p.A4)

Recordin . Saved Channels
length (di\?) Data Quantity 1 2 4 8 16
100 10,001 63KB 102KB 181KB 340KB 656KB
1,000 100,001 414KB 805KB 1.6MB 3.1MB 6.1MB
10,000 1,000,001 3.8MB 7.7MB 15MB 31MB 61MB
20,000 2,000,001 7.7MB 15MB 31MB 61MB 122MB




FFT File Size (FFT Function)
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File size = header size + The size of the time axis data + the size of the mid-term data

Calculation method:"FFT File" (= p.A4)

Data Quantity Nlumber of calculatlor:s
1,000 360KB 694KB
2,000 692KB 1.3MB
5,000 1.6MB 3.3MB
10,000 3.3MB 6.5MB

XYC File Size (X-Y Recorder Function)

File size = setting size + data size
Calculation method: "XYC File" (= p.A4)

. Saved Channels
Data Quantity 1 5 i s 16
10,000 44 KB 64 KB 104 KB 184 KB 345 KB
100,000 220 KB 416 KB 807 KB 1.6 MB 3.1 MB
1,000,000 1.9 MB 3.9 MB 7.7 MB 15 MB 31 MB
2,000,000 3.8 MB 7.7 MB 15 MB 31 MB 61 MB

CSV (Text) File Size (Memory Function)

File size = header size + data size
Calculation method: "CSV (Text) File" (= p.A4)

Recordin . Saved Channels
length (di\?) Data Quantity i 5 g 1
100 10,001 313 KB 450 KB 723 KB 1.2 MB 2.3 MB
1,000 100,001 3.1 MB 4.4 MB 7.1 MB 12 MB 23 MB
10,000 1,000,001 31 MB 44 MB 71 MB 124 MB 231 MB
100,000 10,000,001 305 MB 439 MB 706 MB

CSV (Text) File Size (Recorder Function)

File size = header size + data size
Calculation method: "Recorder Function” (= p.A4)

Recording Data Quantity Saved Channels
length (div) 1 2 4 8 16
100 10,001 450 KB 723 KB 1.2 MB 2.3MB 4.4 MB
1,000 100,001 4.4 MB 7.1 MB 12 MB 23 MB 44 MB
10,000 1,000,001 44 MB 71 MB 124 MB 231 MB 444 MB
20,000 2,000,001 88 MB 141 MB 248 MB 432 MB 889 MB

B2
=
=}
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Waveform File Size Calculation Method

MEM File

File size (bytes) = setting size™ + data size™

*1: Setting size =23552 + 512 (analog channel portion + 4 x logic channel portion +Number of waveform calculation
channels)

*2: Data size = 2 x (analog channel portion+logic channel portion + 2 xNumber of waveform calculation channels) x num-
ber of data

REC File

File size (bytes) = setting size™ + data size™

*1: Setting size = 23552 + 512 (analog channel portion + 4 x logic channel portion)
*2: Data size = 4 x (analog channel portion+logic channel portion ) x number of data

FFT File

File size (bytes) =header size™ + the size of the time axis data™ + the size of the mid-term data”

*1: Header size = 25600 + 512(analog channel portion +Number of waveform calculation channels+Number of FFT cal-
culation channels + 1)

*2: the size of the time axis data = (analog channel portion + 2 xNumber of waveform calculation channels) x data (*4)
*3: the size of the mid-term data = (346 x Number of FFT points + 836) x Number of FFT calculation channels(*4)

(Depending on the measurement conditions, the file size may also increase or decrease from calculation formula result)

XYC File

File size (bytes) = header size™! + data size™

*1: Header size = 24576 + 512 (analog channel portion)
*2: Data size = 2 x saved analog channel portion x number of data

CSV (Text) File

Memory Function

File size (bytes) = header size™ + data size™

*1: Header size = 194 + 103 x (saved analog channels + saved logic channels)
*2: Data size = (18 + 14 x saved analog channels + 2 x logic channels) x number of data

Recorder Function

File size (bytes) = header size™ + data size™

*1: Header size = 194 + 130 x (saved analog channels + saved logic channels)
*2: Data size = (18 + 28 x saved analog channels + 4 x logic channels) x number of data
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Appendix 2.2 Setting Configuration and Image Data

File Sizes
For information on the size of setting and image data files, see the table below.
File Size

Setting file 33 KB
BMP (No color compression) 470 KB
BMP (Gray scale/No compression) 470 KB

BMP (B/W/No compression) 59 KB

59 KB

BMP (B/W Reverse/No compression)

b~
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Appendix 2.3 Timebase and Maximum Recordable
Time

The maximum available recording time depends on the selected timebase.
The maximum recording time can be obtained by the following formula.

Recordable time can be verified on the Status

Recordable Time = Timebase x Recording Length screen - [Status] sheet. ([Recording period])

NOTE » Setting a slow timebase may result in a very long recording time (over a year)
AL which may exceed the guarantee period or product life, in which case we can-
not guarantee operation.
» The maximum recording length depends on the number of channels used.
* When using the X-Y Recorder function, the maximum number of samples is

4,000,000.

Refer to the following tables for the information about recordable time.

Recorder Function

Timebase (Time/div) Maximum Recording Length: 20,000 div"
10 ms 3min 20 s
20 ms 6min40s
50 ms 16 min 40 s
100 ms 33min20s
200 ms 1h6min40s
500 ms 2h46 min40s
1s 5h33min20s
2s 11h6min40s
5s 1d3h46min40s
10s 2d7h33min20s
30s 6d22h40min0s
50s 11d13h46 min40s
1 min 13d21h20min0s
100 s 23d3h33min20s
2 min 27d18h40min0s
5 min 69d10h40min0s
10 min 138d21h20min0s
30 min
1h

(d: days/ h: hours/ min: minutes/ s: seconds)

*: Also when recording length is set to [Cont.], the maximum recording length is

20,000 div.
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Channels used
Timebase Sampling Maximum Recording Length
(Time/div) Speed 16 channels 8 channels 4 channels 2 channels
40,000 div 80,000 div 160,000 div 320,000 div

5us 50 ns 200 ms 400 ms 800 ms 16s
10 us 100 ns 400 ms 800 ms 16s 32s
20 us 200 ns 800 ms 16s 3.2s 6.4s
50 us 500 ns 2s 4s 8s 16s
100 ps lus 4s 8s 16s 32s
200 ps 2us 8s 16s 32s 1minds
500 us 5us 20s 40 s 1min20s 2min40s
1ms 10 us 40 s 1min20s 2min40s 5min20s
2ms 20 us 1min20s 2min40s 5min 20 s 10 min40 s
5ms 50 us 3min20s 6min40s 13min20 s 26 min40 s
10 ms 100 us 6min40s 13 min20s 26 min 40 s 53min20 s
20 ms 200 ps 13 min20 s 26 min40s 53min20s 1h46 min40s
50 ms 500 us 33min20s lh6min40s 2h 13 min 20 s 4h 26 min 40 s
100 ms 1ms 1h6min40s 2h13min20s 4h26 min40s 8h53min20s
200 ms 2ms 2h13min20 s 4h26mnd40s 8h53min20s 17h 46 min40 s
500 ms 5ms 5h33min20s 11h6min40s 22h13min20s| 1d20h26min40s
1s 10 ms 11h6min40s 22h13min20s| 1d20h26min40s| 3d16h53min20s
2s 20 ms 22h13min20s| 1d20h26min40s| 3d16h53min20s 7d9h46min40s
5s 50 ms 2d7h33min20s 4d15h6min40s 9d6h13min20s| 18d12h26 min40 s
10s 100 ms 4d15h6min40s 9d6h13min20s| 18d12h26 min40s| 37d0h53min20s
30s 300ms| 13d21h20min0s| 27d18h40min0s| 55d13h20min0s| 111d2h40min0s
50s 500ms| 23d3h33min20s 46d7h6min40s| 92d14h13min20s| 185d4h26 min40s
1 min 600ms| 27d18h40min0s| 55d13h20min0s| 111d2h40min0Os| 222d5h20min0s
100 s 1s 46d7h6min40s| 92d14h13min20s| 185d4h26 min40s|370d08h53 min20 s

2 min 12s| 55d13h20min0s| 111d2h40min0s| 222d5h20min0s

5 min 3s| 138d21h20min0s| 277d18h40min0s

(d: days/ h: hours/ min: minutes/ s: seconds)
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Appendix 2.4 Maximum record length and number of
divisions (Memory division function)

The maximum record length is automatically determined by settings for the number of channels
used and the number of divisions.

Desired record length

Thenumberof Channels used
divisions 1-2 channels | 1-4 channels | 1-8 channels | 1-16 channels
(blocks) Maximum record length (div)
2 160,000 80,000 40,000 20,000
4 80,000 40,000 20,000 10,000
8 40,000 20,000 10,000 5,000
16 20,000 10,000 5,000 2,500
32 10,000 5,000 2,500 1,200
64 5,000 2,500 1,200 600
128 2,500 1,200 600 300
256 1,200 600 300 150
512 600 300 150 70
1024 300 150 70 30

Fixed record length

Thenumberof Channels used
divisions 1-2 channels | 1-4 channels | 1-8 channels | 1-16 channels
(blocks) Maximum record length (div)
2 100,000 50,000 20,000 20,000
4 50,000 20,000 20,000 10,000
8 20,000 20,000 10,000 5,000
16 20,000 10,000 5,000 2,000
32 10,000 5,000 2,000 1,000
64 5,000 2,000 1,000 500
128 2,000 1,000 500 200
256 1,000 500 200 100
512 500 200 100 50
1024 200 100 50 25
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Appendix 2.5 Scaling Method When Using Strain
Gauges

This section describes how to determine the scaling conversion ratio when measuring with strain
gauges and the Model 8969 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, v: Poisson ratio, €: Distortion measurement value

Tensile and Compressive Stress Measurement: Stress (6) = E x ¢

For temperature compensation with two or four gauges, position the gauges per-
pendicularly.

Stress (o) is obtained by 1/ (1 + v) for two gauges, and by 1 / {2 (1 + v)} for four
gauges.

Bending Stress Measurement: Stress (6) = E x ¢

For temperature compensation with two or four gauges, stress (o) is obtained as
a multiple of ¥ or Y4, respectively.

Torsional Stress Measurement: Stress (o) = E /{2 (1 + v)} x € (two-gauge case)
For the four-gauge case, it is half of that.

Refer to the strain gauge instruction manual for combinations of strain gauges
for each measurement.

Example. Measuring Compressive Stress

Using the one-gauge method for an aluminum measurement object having a
Young's modulus of 73 (GPa) according to the following Table,

6 = 73 x 10% x Measurement Value (in e units) x 10 (in pe units)
) =73 x Measurement Value (in kPa units)

= 7.44" x Measurement Value (in gf/mm2 units)

* 1 Pa =1.01971621x 107" kgf/mm?

Unit: gf/mm?, Conversion Ratio = 7.44 gf/mm?
Enter this value as the scaling conversion ratio

Mechanical properties of industrial materials

Modulus of Elasticity Poisson's Ratio
Material (Young's Modulus)
E (GPa) v

Carbon Copper (0.1t0 0.25% C) | 205 0.2810 0.3

Carbon Copper (> 0.25% C) 206 0.28t00.3

Spring Steel (Quenched) 206 to 211 0.28t0 0.3

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 g

See: "8.5 Converting Input Values (Scaling Function)" (= p.128)
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I Appendix 3 About Options

| Appendix 3.1 Options

For details of cables and clamps for connecting to the input modules and the instrument, refer to
manual supplied with them.

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
8966 Analog Unit 2 20 MS/s 12 bit 400 VDC
Voltage Measurements ) i i )
8968 High Resolution Unit 2 1 MS/s 16 bit 400 vDC
RMS Voltage Measurements 8972 DC/RMS Unit 2 1 MS/s 12 bit 400 VDC
Temperature (Thermome- 8967 Temp Unit 2 ) 16 bit )
ter) Measurements
Frequency, Count, Pulse
Duty, and Pulse Width Mea- 8970 Freq Unit 2 - 16 bit 400 VDC
surements
For Current Measurement 8971 Current Unit 2 1 MS/s 12 bit -
Strain (Strain Gauge Type  gqqq iroin ynit 2 200kS/s 16 bit 10 VDC
Converter) Measurements
s Dlgltal. =lgzll 2 8973 Logic Unit 16 20 MS/s - -
Contact Signal Measurement
See: "17.6 Input Modules Specifications” (= p.304)
Measurement probes, cords, and clamps
Maximum
input voltage
9197 Connection Cord For high voltage 500 V
L9198 Connection Cord For low voltage 300V
L9217 Connection Cord Isolated BNC-BNC 300 V
For high voltage (CATII)
Following item is required for connec- 2000 VDC,
tion. 1000 VAC

9322 Differential Probe * Voltage measurement with an input (CAT 1)

For Voltage Measurement modulerequires the Model 9418-15 AC 600 VAC, DC

Adapter”
. Maximum rate voltage above 1 kVrms
£ele AOE Frs? ground is that of the input module. (up to 500 kHz)
. Maximum rate voltage above 5 kVpeak
9666 100:1 Probe ground is that of the input module. (up to 1 MHz)
*: 9418-15 AC Adapter For Model 9322

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)

9320-01 Logic Probe
For Logic Signal Input MR9321-01 Logic Probe

9327 Logic Probe
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9277 Universal Clamp-On CT®:(2)
9278 Universal Clamp-On CT (0:()
9279 Universal Clamp-On CT*1):(2)
9709 AC/DC Current Sensor (1:®
CT6862 AC/DC Current Sensor
CT6863 AC/DC Current Sensor

AC/DC
Following item (1) or (2) is
required for connection

For AC

Following item (1) or (2) is 9272 Clamp-On Sensor* ()@
required for connection.

20 A, DC to 100 kHz
200 A, DC to 100 kHz
500 A, DC to 20 kHz
500 A, DC to 100 kHz
50 A

200 A

20/200 A, 1 Hz to 100 kHz

9010-50 Clamp-On Probe

For AC 9018-50 Clamp-On Probe
9132-10 Clamp-On Probe*
For Leakage Current 9657-10 Clamp-On Leak Sensor

10 to 500 A, 40 Hz to 1 kHz
10 to 500 A, 40 Hz to 3 kHz
20 to 1000 A, 40 Hz to 1 kHz
1A, 45 to 66 Hz

Miscellaneous

For connecting to an input (1) 9555-01 Sensor Unit *
module for voltage mea-

surement

for Model 9272-10, 9277 to 9279, 9709,
CT6862, CT6863

For connecting to the Model

8971 Current Unit (2) 9318 Conversion Cable

for Model 9272-10, 9277 to 9279, 9709,
CT6862, CT6863

*: Not applicable to CE Marking

Printer

Recording Paper 9231 Recording Paper
TEPTOM-220H Paper Winder*

One set of 6 rolls, 30 m
(Auto winder for recording paper)

*: Not applicable to CE Marking
Storage medias

Drives 9664 HD Unit

Internal Hard Disk Drive, specify when order-
ing

9726 PC Card 128M
9727 PC Card 256M

128MB, with adapter
256MB, with adapter

PC Card :
9728 PC Card 512M 512MB, with adapter
9729 PC Card 1G 1GB, with adapter
9830 PC Card 2G 2GB, with adapter
Software
Application Software 9335 Wave Processor
Others
Power Supply 9784 DC Power Unit Powe_r supply for DC operation , specify when
ordering
Case 9783 Carrying Case with casters
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| Appendix 3.2 Model 9783 Carrying Case

AWARN’NG ¢ Observe the following precautions to avoid injury or damage from having the
= ey case fall.

* Do not sit or stand on the case.
» Do not use the casters on unstable, sloping or soft surfaces.

¢ Be careful to avoid pinched fingers or other accidental injuries when installing

and removing the casters.

ACAUTION + Observe the following precautions to avoid damage to the case.
o » Do not exceed the load limit of 15 kg (33 Ib).

« Do not open or close the case in the upright position.

» The case includes flammable materials, so do not place it near open flame or

any object hotter than 100°C, as the case could catch fire.

8847 Instrument Storage Compartment

Manual Storage Compartment

Option Storage Compartment

Carry Bar
To extend, hold down button in
center of carry bar and pull out.

\

\

Recording paper, Accessory, etc. @,5

Latch
See the following procedure to open.

Caster

Storage Compartment ﬁ\\

Cushioning material
The interior of the carrying case con-

tains cushioning material for protecting '

the instrument. Damaged cushioning ‘
material can be repaired for a fee.

Please contact your HIOKI distributor.

Opening the Latch

1 Pull the butterfly up, and rotate it 1/2-turn counter- 1
clockwise.

2 When the catch releases, pull the butterfly towards
you.
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Appendix 4 If the Model 9784 DC Power Unit is
Installed

The Model 9784 enables the instrument to be operated from a DC power source such as a battery.

When both AC power and the Model 9784 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 9784 is on, the
9784 is in standby state, and some power is still consumed from the DC source.

We therefore recommend turning the Model 9784 off when it is not being used.

The input voltage range of Model 9784 is 10 V DC to 28 V DC. (Voltage fluctua-
tions of £10% from the supply voltage are taken into account.)

AWARN’NG » 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. Other-
wise, the instrument could be damaged or a fire could result.

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

damage the Power Unit.

9784 DC Power Unit Specifications
Accuracy is specified at 23+5°C and 20 to 80% RH, 30 minutes after power on

Rated input volt- 12 VDC

age

Input voltage 10to 28 VDC
range

Maximum rated 200 VA
power

Operating temper-  Same as 8847
ature and humidity

Storage tempera- Same as 8847
ture and humidity

Operating environ-  Same as 8847
ment

Withstand 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) =

=1

Dimensions Adds approx. 29 mm (D) (1.14"D) to dimensions of Models %
8847 =3

Mass Adds approx. 1.20 kg (42.3 0z.) to the weight of Models 8847
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NOTE « When using the DC Power Unit, printer specifications change as follows.
T — 1. Maximum paper feed rate is 1 cm/s. (Consequently, real-time printing for
continuous recording length operation is available at timebase settings
slower than 1 s/div.)
2. The [Print Speed] setting has no effect.
* When using the printer, ensure that the input voltage does not drop below 10 V
DC. Otherwise printer malfunction may occur.

— Connection Procedure

10.16 . .
M4 mm Required items:Cable to connect the DC source to the

Model 9784 DC Power Unit

Recommended cable rating:

at least 25 A current capacity

Cable terminations:compatible with the terminal block

@ 9 shown at the left

Positive terminal on the 1 Verify thaF t_he power switch on the
9784 Power Unit is turned off.

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

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

Negative terminal on
the 9784

Turn the power switch on.

source

DC Power Unit

NOTE « The Power Unit has no external battery charging function.
o+ 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

8966 full installation

Printer not printing (awaiting trigger state, etc.) Approx. 9 h
Printer printing (Recorder Function, 1 s/div, all black) Approx. 5 h

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 5000 hours.
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Appendix 5 FFT Definitions

Appendix 5 FFT Definitions

What is FFT?

FFT is the abbreviation for Fast Fourier Transform, an efficient method to calcu-
late the DFT (Discrete Fourier Transform) from a time-domain waveform. Also,
the reverse process of transforming frequency data obtained by the FFT back
into its original time-domain waveform is called the IFFT (Inverse FFT). The FFT
functions perform various types of analysis using FFT and IFFT.

Time and Frequency Domain Considerations

All signals are input to the instrument as a function of the time domain. This func-
tion can be considered as a combination of sine waves at various frequencies,
such as in the following diagram. The characteristics of a signal that may be diffi-
cult to analyze when viewed only as a waveform in the time domain can be eas-
ier to understand by transforming it into a spectrum (the frequency domain).

Amplitude

Time-Domain
Waveform

Frequency

Discrete Fourier Transforms and Inverse FFT

For a discrete signal x(n), the DFT is X(k) and the number of Analysis points is N,

which relate as follows:
N-1

X(k)=DFT{c(n) =Y x(nWy" - - oo @)
n=0

K1) = IDFT{X (= X XKW oo @

WN = exp(— . 2,\7][] """""""""""""""""" 3

X(K) is typically a complex number, so expression (1) can be transformed again
and written as follows:

F(9 =[F (0] explig)}=[F(]£00) === Q
_ oo IMIX(K)}
(k) = tan Re{x (k)} """"""""""""""""" (%)

|F(K)| : Amplitude spectrum, ¢(k) : Phase spectrum

b~
=
=1
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=
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>
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Linear Time-Invariant Systems

Representing the above relationship on a complex flat surface produces the fol-
lowing figure.

-

Imaginary component

%y

R,

any

F(K)

#(k)

J Real component

Consider a linear time-invariant (LTI) system y(n) that is a response to discrete
time-domain signal x(n).

In such an LTI system, the following expression applies to any integer A; when
the response to x;(n) is y;(n) = L[x;(n)].

LLAX (N) + Ax ()] = Ay (M) + Ay, (n) - - - - - ®6)

If the system function of an LTI system is h(n), the input/output relationship can
be obtained by the next expression.

y() =S h(Mx(n=m) = 3 (N = M)X(M)- - - - - oo @

Therefore, when a unit impulse &(n) (which is 1 when n =0, and 0 when n#0) is
applied to x(n), the input/output relationship is:

yn)=h(n)------- - (®)

This means that when the input signal is given as a unit impulse, the output is
the LTI system characteristic itself.

The response waveform of a system to a unit impulse is called the impulse
response.

On the other hand, when the discrete Fourier transforms of x(n), y(n) and h(n) are
X(K), Y(k) and H(k), respectively, expression (7) gives the following:

V() = XK (K)- - - - = oo ©

H(K) is also called the transfer function, calculated from X(k) and Y(k). Also, the
inverse discrete Fourier transform function of H(K) is the unit impulse response
h(n) of the LTI system. The impulse response and transfer function of this instru-
ment are calculated using the relationships of expression (9).

x(n) h(n) y(n)
Input — ——p Output
(Analysis channel 1) X(K) H(K) Y(k) (Analysis channel 2)

LTI System
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Number of Analysis Points

The FFT functions of this instrument can perform frequency analysis of time-
domain waveforms consisting of 1000, 2000, 5000, or 10,000 points. However,
when the following conditions are satisfied, previously analyzed data can be
reanalyzed with a different number of analysis points.

A. When measurements are made with the averaging function disabled (Off)
B. When measurements are made with the averaging function enabled for time-
domain averaging (simple or exponential).

When the number of analysis points at measurement time is N; and the number
of analysis points is changed to N, after measurement, the instrument performs
as follows.

(1) When N; <N,

« Because not enough data has been collected, zero is inserted for time after
the end of the measured waveform.

» The window function applies only to the N; segment.

» Frequency resolution is increased. For example, if N; = 1000 and N, = 2000,
frequency resolution is doubled.

« The average energy of the time-domain waveform is reduced, so the ampli-
tude of the linear spectrum is also reduced.

Ny

A A
v

v

(2) When N; > N,

» The specified (N,) segment is extracted from the head of the (N;) data.

* The window function applies only to the N, segment.

» Frequency resolution is decreased. For example, if N; = 2000 and N, = 1000,
frequency resolution is halved.

« The average energy of the time-domain waveform is unchanged, so the
amplitude of the linear spectrum is not significantly affected.

Np

v

A A
v
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Aliasing

When the frequency of a signal to be measured is higher than the sampling rate,
the observed frequency is lower than that of the actual signal, with certain fre-
guency limitations. This phenomena occurs when sampling occurs at a lower fre-
guency than that defined by the Nyquist-Shannon sampling theorem, and is
called aliasing.

If the highest frequency component of the input signal is f,,, and the sampling
frequency is fg, the following expression must be satisfied:

T Y Y " —"— (10)

axX

Therefore, if the input includes a frequency component higher than f¢/2, it is
observed as a lower frequency (alias) that does not really exist.

The following diagrams show the results of spectrum analysis of composite
waveforms having components of 1 kHz and 3 kHz, and of 1 kHz and 7 kHz.

If sampling frequency f is 10 kHz, the spectral component of an input frequency
above 5 kHz (in this case, 7 kHz) is observed as an alias at 5 kHz or below.

In this example the difference between the 3 and 7 kHz components is indiscern-
ible.

Composite waveform of 1 kHz and 3 kHz components sampled at 10 kHz
Portion Displayed on
Screen
g [: #
Time 1 3 5 7 Frequincy
Spectrum [kHz]

Composite waveform of 1 kHz and 7 kHz components sampled at 10 kHz
Portion Displayed on
Screen
q #
Time 1 3 5 7  Frequency
Spectrum [kHz]
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Anti-Aliasing Filters

When the maximum frequency component of the input signal is higher than one-
half of the sampling frequency, aliasing distortion occurs. To eliminate aliasing
distortion, a low-pass filter can be used that cuts frequencies higher than one-
half of the sampling frequency. Such a low-pass filter is called an anti-aliasing fil-
ter.

The following figures show the effect of application of an anti-aliasing filter on a
square wave input waveform.

Without an anti-aliasing filter

Input time
1l: waveform

[ bims

' Frequency analysis

- results
— : : : : -~
Non-existent frequency components are observed.
With an anti-aliasing filter
; Input time
waveform

.ES : : : : : : 5@m3.

! Frequency analysis
- results

b~
=
=1
@D
=
(=%
>

#Hz fkHz
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Imaging

When the instrument is set to a measurement frequency range that requires a
higher sampling rate than the maximum capability of the input module, interme-
diate data points are interpolated between successive data samples. In this
case, the time-domain waveform exhibits a stair-step shape. When FFT analysis
is performed in this situation, non-existent high frequency spectral components
appear. This phenomena is called zero-order hold characteristic imaging.

The following figures show the time-domain waveform and spectrum of a sine
wave applied to the Model 8968 High Resolution Unit.

0.1

Spectral Imaging

Amplitude [V]
D— T
_ e
_l_,_.
;—\_
S

==
Magnitude [dB]
S

N 1 . 1 n 1 ! \| A 1 s 1 |. I .|
0l 10 2 30 40 30 %% 2 4 6
Time [ s] Frequency [MHz|
Time-domain waveform Spectrum

(Isr;rt]:]; iigﬂlt:(ze;Leeqnuci/nzcécr)al\r/]lai) When FFT processing is performed on

a stair-step waveform, the resulting

The highest sampling frequency of the spectrum shows non-existent compo-
Model 8968 is 1 MHz, so the same input nents.
data value is used for each block of 20 In this case, the spectral components
samples, resulting in a stair-step wave- above 1 MHz/ 2 =500 kHz are theoret-
form. ically meaningless.
0.1 0 T T
. [ . . .
‘o I‘.I f,', .i ,i 20 ]
Z . . [ . ) o
[T S | LI =
_E 0 : v £ -40 1
= . . L) . ¢ Eb
= [} e e [} . 5
< : . Vo i #
S Y S S A o = -60- -
L8 . . * .
L) L3 L L] v
1 1 . I . 1 ey 1 I
01 10 20 30 40 50 8(‘0 1 2 3 4
Time [ 5] Frequency [kHz]
Time-domain waveform Spectrum

in the 400 kHz frequency range
(sampling frequency = 1 MHz)

Here, the frequency range matches the
sampling frequency of the Model 8968 so

no interpolation is performed on the time-
domain data.

To avoid imaging phenomena when analyzing waveforms with the FFT function,
verify the maximum sampling frequency of the input module before measuring.
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Overall Value

Total harmonic distortion (THD)

With the FFT function, averaging is performed according to the following analyti-
cal expressions. Averaging in the time domain produces meaningless data if per-
formed with inconsistent trigger criteria.

1. Simple Averaging (Time and Frequency Domains)
Sequences of acquired data are summed and divided by the number of acquisi-
tions.

n: count of measurements to average
A, averaging results of n counts
Z,: measurement data of n counts

2. Exponential Averaging (Time and Frequency Domains)
Before averaging, newer data is given exponentially greater significance than
older data.

(N _1)Anfl + Zn

A= T (12)

N: Specified number of counts to average
n: count of measurements to average

A, averaging results of n counts

Z,: measurement data of n counts

The overall value is the sum of the power spectrum at each frequency. This
value is equal to the positive sum of the squares of the (RMS) input signals,
except when frequency averaging is performed. The FFT function of this instru-
ment calculates and displays the RMS values for stored waveforms and the
overall value from the sum of the power spectrum for the frequency domain.

Overall)=>P . .. ... (13)
i=0

P;: power spectrum of value i

Total harmonic distortion (THD) indicates the proportion of the higher harmonics
to the fundamental harmonic
This means that the larger the value, the more distorted the waveform.

>(f.)>
( ”)2 x 100 [%]
(fo)

fo = fundamental wave
f, = n next higher harmonic

THD =

b~
=
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Window Function

The Fourier transform of a continuous system is defined by the integral Calculus
in expression (14) for the time range from minus infinity to plus infinity.

X(F)= [ x(©)e ™ dt- -

However, because expression (14) cannot be calculated with actual measure-
ments, the Analysis is performed on a segment between finite limits. Processing
the waveform segment within these limits is called window processing. For FFT

analysis, the waveform segment within these limits is assumed to repeat period-
ically (as shown below).

Time-Domain Waveform Time-Domain Waveform

Number of Points setting Number of Points setting

Original Time-Domain Waveform Waveform to be assumed with FFT
When the number of points for FFT analysis is an integer multiple of the input
signal frequency, a single-line spectrum is obtained. However, if it is not an inte-
ger multiple of the frequency (when the waveform assumed with FFT includes
discontinuous points), the spectrum is scattered, and a line spectrum cannot be
obtained. This phenomena is called leakage error (as shown below).

Time-domain waveform when the number of analysis points is an integer
multiple of the input frequency

o
=

5 oy

= 5,

=] [}

%G > S-100
c

<] > ¢ AN o
s

01k

0 0002 0004 0006 0008 001 ~200; 10 20 20 0

Time [sec]

Frequency [kHZ]
Time-Domain Waveform

Spectrum

Time-domain waveform when the number of analysis points is not an
integer multiple of the input frequency

0
0.1+
2 8
e 3]
EG :) 35-100-
=3 =
E r # Q
=
0.1+
1 1 I I -200! L 1 I
0 0002 0004 0006 0008 0.01 0 10 20 30 40
Time [sec] Frequency [kHZ]
Time-Domain Waveform Spectrum

The window function was created to suppress such leakage errors. The window

function smoothly connects each end of the time-domain waveform where it is
cut off.
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The following figure presents an example of spectral analysis by applying a win-
dow function to a time-domain waveform.

Using the window function, discontinuous points on the time-domain waveform
are eliminated, so the wave shape approaches a line spectrum.

When a Blackman-Harris window function is applied to a time-domain
waveform (= p.22) in which the number of analysis points is not an inte-
ger multiple of the input frequency

0.1+
Sl )
> S,
° Q
26 ) S-100
=3 i
E T
< -> ¢
0.1+
L I L I L I L I L -200! L L
0 0002 0.004 0006 0008 0.01 0 10 20 30 40
Time [sec] Frequency [kHZ]
Time-Domain Waveform Spectrum

The following figure shows the time-domain waveform of the window function
and its spectrum.

Each spectrum shows a large peak at a low frequency, and many smaller peaks
at higher frequencies. The largest peak is called the main lobe, and the smaller
peaks are the side lobes.

The most accurate results of the FFT function are obtained when the width of the
main lobe and the amplitude of the side lobes are minimized, although both con-
ditions cannot be satisfied at the same time.

Therefore, a window function having a wide main lobe is used when amplitude
values are important, while a window function having a small main lobe is used
to observe fine spectral details, and a window function having small side lobe
amplitudes is used to exclude the effects of the surrounding spectrum.

However, because the main lobe width is proportional to the width (1/W) of the
window, increasing the number of analysis points increases the frequency reso-
lution.

Rectangular window

L -20-
Q
E )
3 3-407
£ g
<< [0} r
-60L
or I
0 ‘ ‘ ‘ N1 = & 6 8 10
Frequency (/W)
Time-Domain Waveform Spectrum

Hann window

-20F

Amplitude
Gain [dB]

-60-

>
o
>

-80

Frequency (/W)
Time-Domain Waveform Spectrum

b~
=
=
@D
=
(=%
>



A24

Appendix 5 FFT Definitions

Exponential window

0
| 0.1%
0.1% 201 SO 0
o
° 50% =
2 P 999% 2.
2 4 =
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-60-
0— L
0 N-1 &% 2 4 6 g 10
Frequency (LY/W)
Time-Domain Waveform Spectrum
Hamming window
0
L -20
)]
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i
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r -60}
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0 N-1 % 2 4 6 8 10
Frequency (/W)
Time-Domain Waveform Spectrum
Blackman window
0
-20-
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Spectrum

-80
0 N-1
Time-Domain Waveform
Blackman-Harris window
0
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Flat top window

-20
o
g )
é ‘;-407
<[ 8t
-60-
0 I
L I IR R WATATATA
0 N-1 0 2 4 6 8 10
Frequency (/W)
Time-Domain Waveform Spectrum

The following example shows input sine waves of 1050 and 1150 Hz analyzed
with different window functions. Because the frequencies in this example are
close to one another, a rectangular window with a narrow main lobe is able to
separate and display both frequencies, but a Hann window with a wide main lobe
displays the two as a single spectral component.

0 0
g g
350 250
2 2
5 =
£ £
< <
-100) -100
100 500 1000 500010000 100500 1000 5000'10000
Frequency [HZz] Frequency [Hz]
Analysis Using a Rectangular Window Analysis Using a Hann Window

b~
=
=1
@D
=
(=%
>



A26

Appendix 5 FFT Definitions

Octave Filter Characteristics

Octave filter characteristics are determined according to IEC61260 standards.

The figures below show these standards and the filter characteristics of this
instrument.

1/1 Octave Filter Characteristic

) D
Gain [dB] Gain [dB]
[ Opg Normal filter e
\ Class 2 Class2
-20r (upper limit) Sharp (upper limit)
40 N E:Iass 1| it) filter 8S|:S>er]lm|t)
-40- upper limi
Sharp filter PP St l(l:r'rﬁf)s 2 (lower Normal filter
-60r Class 1 and 2 (lower limit) Class 1
‘ ‘ ‘ L (lower limit)
-80, 2 3 4 é 6 7 8 910 -10 15 2
Normalized Frequency f/fm Normalized Frequency f/fm
1/3 Octave Filter Characteristic
Gain [dB] e Gain [dB]
O~ . 0
[ L } Class 1 (upper limit) N Sharp filter
'20f Class 2 (upper limit) Class 1 or limit
4oL Normal filter 8(!&;\[3;2 C(I:222 fmit)
-eo; 10 [Iimit) (upper limit)
sol le—Sharp filter Class 1 Normal filter
[ =Class 1 and 2 (lower limit) I('Ir?1\{\t’)er
L L L L L L L I I
-100, 2 A 4 5 6 780910 20}

Normalized Frequency f/fm

Normalized Frequency f/frln'5
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Linear Predictive Coding (LPC)

In the following figure, linear predictive coding is implemented by passing a sam-
ple of the input signal through the prediction filter while altering the filter so as to
minimize errors in the original signal.

Input Signal o Py > Error Signal

Prediction Signal
Prediction Filter

Given a time-discrete signal {x} (t is an integer) where the input signal is sam-
pled at interval AT, LPC analysis presumes the following relationship between
current sample value x and the value of previous sample p.

However, {&} is an uncorrelated random variable with average value 0 and the
dispersion 42.

Expression (15) shows how current sample value x; can be “linearly predicted”
from previous sample values. If the predicted value of x; is actually ;(t , expres-
sion (15) can be transformed as follows.

Here, @ is called the linear predictor coefficient.

For LPC analysis, this coefficient is calculated using the Levinson-Durbin algo-
rithm, and a spectrum is obtained. In this instrument, the order of the coefficient
can be set from 2 to 64. Larger orders reveal fine spectral components, while
small orders reveal the overall spectrum shape.
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