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CAUTION

(1)

Turn off the power when the operation is abnormal.

If it is impossible to trace the causes of an abnormal operation, please contact our sales representative.
The contents of this manual are subject to change without notice.

This manual is copyrighted with all rights reserved. This manual may not be reproduced, modified, or
translated without the written permission of A&D Company, Limited. No parts of this manual may be
transcribed without permission.

Please let us know if there are any points that are unclear or missing in this manual.

A&D Company, Limited. will not be held responsible for any damages or loss of income caused by the
operation of this device or any direct, indirect, special, or inevitable damages caused by defects in the
product, even if there is notice that the corresponding damages may occur. We will also not be held
responsible for any third party claims of rights. At the same time, we will not be held responsible for any
loss of data. We will not be held responsible for any of such points as those indicated in item (4).

© 2020 A&D Company, Limited.

Omniace is a registered trademark of A&D Company, Limited.

Microsoft, Windows, and Windows 10 loT are trademarks or registered trademarks of Microsoft
Corporation in the United States and other countries.

Product names and company names in this manual are trademarks or registered trademarks of their
respective owners in Japan and other countries.

Software owned by Adobe Corporation in the United States is used based on the SIL Open Font License.



Introduction

Introduction

We thank you for your purchase of our data acquisition product

This instruction manual explains cautions and methods for handling
the RA3100 and its optional input modules. Please read this manual
before operating this instrument. If you encounter any problems in the
manual, please contact our company.

OMNIACE RA3100 (hereinafter "the RA3100" o "this product’). C o’
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Manual

Contents

RA3100 Instruction Manual

This manual

Explains how to handle and configure the RA3100.
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Examining Contents in Package

Examining Contents in Package
When Opening Package

When opening the package in a warm room during the cold season, open the package after it has
reached room temperature to avoid any operational failure due to condensation on the surface of the
product.

Examining Contents in Package
This instrument is delivered after a thorough examination at the factory prior to shipment. However,
please examine the product's condition and verify that no obvious shipping damage has occurred after
opening the package. Also, examine the specifications of the input units and accessories. If there are
any missing or damaged items, please contact our sales representative.

<Contents of RA3100 Package>

Name Model/document Quantity Remarks
number
Omniace main unit RA3100 1 AC 100V to 240V
Simple Operation Manual 1WMPD4004445 1 Describes cautions on use and operation
methods
Instruction Manual CD-ROM | 1\WMEK4010464 1 Includes the RA3100 Instruction Manual
AC power cable 1 The cable selected at ordering the product.
Thermal recording paper YPS-106 1 roll | 30 m roll recording paper (5 rolls per box)
Recording paper holder 5633-1794 2 Recording paper both edges x 1 each

<Contents in Module Package>

Name Model/document Quantity Remarks
number
2ch Voltage Module RA30-101
4ch Voltage Module RA30-102
2ch High Speed Voltage Module | RA30-103
2ch AC Strain Module RA30-104
16¢ch Logic Module RA30-105 Any one
2ch Temperature Module RA30-106 module | Two sensor connector sets included
2ch High Voltage Module RA30-107
2ch Frequency Module RA30-108
2ch Acceleration Module RA30-109
Remote control module RA30-112
"Before Using This Product" 1TWMPD4004140
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To Safely Use Products

To Safely Use Products

Safety Measures - Warnings and Cautions

0O This product is designed and tested to conform to the EN61010 standard.

0  The product is manufactured with safety in mind. However, accidents may occur due to misuse by the
user. To avoid such accidents, read this manual carefully before use. Observe the following warning and
cautions when using the product. The following statements are used in this manual to call the readers'
attention.

0  Be sure to observe the following instructions when using this product. The warranty does not cover
damages resulting from the actions against instructions, cautions, or warnings mentioned in this
manual. Besides, there are a lot of actions that are "cannot" and "do not". It is impossible to write all
such descriptions in this manual. Accordingly, assume any actions to be "impossible" except the actions
explicitly described as "possible".

Meaning of Warning Signs

This indicates a condition or practice that could result in personal injury or

&WARN'NG loss of life, or may result in light injury or physical damage if this
equipment is misused due to neglect of a Warning.

This indicates a condition or practice that could result in light injury or

A CAUTION damage to the equipment or other property if this equipment is misused
due to neglect of a Caution.

Meaning of Symbols

/\ symbols indicate cautions (including warnings).
A Specific precautions are indicated inside figures (in the example on the left, a warning about
electrocution).

@ Q symbols indicate prohibited actions. Specific prohibited actions are indicated inside  or
with nearby text or pictures. The example on the left indicates that disassembily is prohibited.

@ symbols indicate actions that must be taken. Specific actions that must be taken are
o indicated inside @ or with nearby text or pictures. The example on the left indicates an
action that must be taken.

/\WARNING

Power

0O Make sure that the power supply is within the rating indicated on the rating plate attached to this
product.
If any voltage exceeding the rated voltage was supplied, there would be risk of damage to this product,
or even a fire. Also, in order to prevent electric shock and hazards such as a fire, be sure to use only
the AC power cable supplied with this product.
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To Safely Use Products

/\WARNING

Protective Grounding

O Be sure to ground this product before supplying power. Grounding is necessary to use this product
safely, as well as to protect the user and peripheral equipment from injury or damage. Be sure to
observe the following instructions:

0 The AC power cable included with this product contains a ground lead. Connect the power cable into
only a 3-pin AC outlet with a ground pole.

0 When grounding, do not connect the grounding lead to a water pipe, as water pipes are not necessarily
conductive to the earth. Never connect the ground lead to a gas pipe either, as it is extremely
dangerous.

O While the power is supplied to the product, do not cut or remove the protective grounding line.
Otherwise, safety of the product is not guaranteed.

Overvoltage Category (Installation Category)

O This product's Overvoltage Category is Category Il. Do not use the product with higher categories, as
connecting it to the line of a distribution board, etc. (CAT Ill) or the lead-in wire of a main power line
(CAT IV) may lead to device failure.

Measurement Category

O The measurement input terminal Measurement Category of this product differs according to the
installed modules.
Use the product for measurement within the Measurement Category that meets the module
specifications. Do not use it with a Measurement Category that exceeds the module specifications.

Connection of Input Signals

O Be sure to ground the grounding terminal of this product before connecting to the measurement target.
Also, when connecting this product to another measurement instrument, be careful not to exceed the
maximum allowable common mode input voltage range.

A voltage exceeding the range can cause damage to this product.

Use in Gaseous Atmosphere

O Never use this product in a flammable or explosive atmosphere, or an atmosphere containing steam.
Use in such atmosphere will result in danger to users and the product.

Disassembling the Frame

O Itis dangerous to remove the frame of this product due to the high-voltage parts inside.
The frame must not be removed from the product other than by our service engineers.

Fuse at AC Power Supply Block

O The fuse for this product cannot be replaced by the customer because it is located inside the main unit.
Please contact our sales representative if the fuse may be blown.

Handling of Back-up Battery (Cautions when Disposing)

0O This product includes a coin-type lithium battery (primary cell).
When disposing of this product, remove the battery in advance.
Do not dispose of the battery in fire or disassemble. The battery may explode when it is heated and
organic electrolyte that may exude from it is harmful to human skin. When disposing of the battery,
isolate the terminals by covering with tape and dispose the battery as a dangerous article.
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To Safely Use Products

/\CAUTION

Caution in Handling

When using this product, always follow the precautions below. Improper handling may lead to
erroneous operations and damages.

Users who are not familiar with the operation of this product should avoid using it.

Use this product at locations that satisfy the overvoltage requirement, the Category Il (CAT Il) of the
safety standard for electrical measurement instruments in EN61010-1.

This product has a Pollution Degree of 2.

This product is a Class A product for industrial environments.
Use in household environments may cause electromagnetic interference. In such cases, the user must
implement appropriate countermeasures.

O Store this product in the following storage environments. Avoid storing in places where the temperature
could rise over the storage temperature and where there is direct sunlight exposure such as inside an
automobile.

Storage temperature range: -20 to 60°C  Storage humidity range: 20 to 85% RH (without
condensation)

O Use this product in the following operating environments.
Operating temperature range: 0 to 40°C ~ Operating humidity range: 35 to 85% RH (without
condensation)

O Do not use this product at the following locations. In addition, carefully check the environment when
using this product.

Locations where the temperature and humidity rise due to direct sunlight or heaters

Wet locations

Locations where salt, oil, or corrosive gases exist

Dusty locations

Locations subject to strong vibrations

Locations with a strong electromagnetic field

This product is provided with ventilation openings in order to prevent overheating.

Ensure that the ventilation openings remain unobstructed by covers or materials. Otherwise, the

internal temperature of the product rises, causing malfunctions.

m Do not place highly combustible objects such as paper near the product.

O Be careful of power voltage fluctuations. Do not use the product when these are likely to exceed the
rated voltage.

O If the power supply includes a lot of noise or high-voltage inductive noise, use noise filters to avoid
operation errors.

O A solid-state drive is installed in this product.
Please don’t power off during normal operation of the SSD (while data is being saved/read), due to the
risk of data destruction.
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To Safely Use Products

/\CAUTION

O This product uses an electrostatic capacitive touch panel.
Press the touch panel gently with your bare fingertip. The touch screen may not react if you are
wearing gloves. Also do not use a sharp object or push with higher pressure than necessary. Pressing
three or more locations at once may cause misoperations. Be sure to press only one location when
making a selection or two locations with pinching in/pinching out.

O LCD display
This product has a TFT color LCD for display. There may be cases where the light of pixels does not
come on or off in the LCD. In addition, the LCD includes unevenness slightly due to temperature
changes. Please be aware that these cases are not disorders.

O Use the chart recording paper specified by A&D. Use of a chart that is not recommended may cause
failure in printing or shorten the life of the thermal head.

O Recording straight line waveforms or waveforms in solid black in the same position for an extended
period of time may shorten the life of the elements in that part of the thermal head. It is recommended
that the waveform recording position is occasionally changed.

O Printing a waveform in solid black for an extended period of time causes printing waste of the recording
paper to remain in the thermal head, and may prevent printing. Periodically clean the thermal head.

O When storing the product for an extended period of time, the recording paper feeding platen may
become deformed if the printer cover is locked and cause printing irregularities, but this does not
indicate product failure.

O When storing recording paper for an extended period of time before recording, remove the recording
paper from the main unit and insert it in a plastic bag, or as-is if it is still in its original packaging, and
then store it in a dark location with a temperature of 25°C or less and humidity of 70% RH or less.

O When storing recording paper for an extended period of time after recording, file it in a dark location
with a temperature of 25°C or less and humidity of 70% RH or less. When using a file folder, make sure
that it is made of a material that does not include plasticizer (such as polyethylene or polypropylene).

O If the recording paper touches the following materials or products, the printing surface may change
color, lose color, or exhibit otherwise poor color performance.
Vinyl chloride products, organic compounds, adhesive tape, pencil eraser, rubber mats, magic
markers, felt-tip pens, correction fluid, carbon, diazo photosensitive paper, hand cream, hairdressing
products, cosmetic products, or leather products such as a wallet

Do not insert a pointed or sharp object into the ventilation openings of this product.

To clean this product, first turn off the power, place it in a well-ventilated location, and wipe the product
using soft cloth moistened with ethanol. Do not use benzene, petroleum solvents, or chemically treated
cloths, as they can cause deformation or discoloration.

O When transporting the product, use the package and packaging material supplied at factory shipment,
or use a package and packaging material more shock-resistant than those supplied.

O We recommend a periodical calibration to maintain the accuracy of the input units. More reliable
measurements are possible by calibrating the input units once a year (extra cost option).

8 1WMPD4004444C



To Safely Use Products

/\CAUTION

Windows 10 loT

This product adopts Windows 10 loT as its operating system. Please read and understand the
following instructions carefully before use.

O License
The Windows 10 loT operating system used in this product is provided with a license for embedded
use only.
This product cannot function as a general purpose PC, and it is limited exclusively for RA3100 use.
The embedded system of this product is not allowed to be duplicated and used.

O Power on/off
This product enters the standby state when the AC power cable is connected, where it consumes a tiny
amount of standby power. When the switch on the panel is pressed, the main power starts
and the product enters the monitoring state.
When turning off the power, confirm that the internal SSD of the product is not being accessed.
When the switch is pressed, the [Shutdown] screen is displayed. Tap [ Yes] to shutdown
the product. Directly removing the power cable to turn off the power may damage the data on the SSD
and make the SSD unable to be used.
When the product will not be used for an extended period of time, remove the power cable after the
shutdown process is complete.

O Use on a Network
Please consult your network administrator to make sure that other tasks are not affected by connecting
this product to the network.

O Computer Viruses
This product does not include any virus search or removal software other than the standard Windows
functions, in order to ensure it maintains adequate performance. Take care when connecting the
product to a network or external media.

O Other
We do not assume any responsibility or provide support for malfunctions if programs that are not
provided by us are installed into the system, the operating system settings are changed, or programs
are forcibly terminated via an input device such as a keyboard or mouse.

Disposing of the Used Product

In the European Union
EU-wide legislation as implemented in each Member State requires that used electrical and
electronic products carrying the mark (right) must be disposed of separately from normal
household waste. This includes electrical accessories, such as chargers or AC adapters.
The mark on the electrical and electronic products only applies to the current European
Union Member States.

Outside the European Union

If you wish to dispose of used electrical and electronic products outside the European
Union, please contact your local authority and ask for the correct method of disposal.
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Symbols in This Manual

Symbols in This Manual

Terms and symbols used in this manual denote as follows.

This indicates a condition or practice that could result in personal injury or loss of

AWARNING life, or may result in light injury or physical damage if this equipment is misused due
to neglect of a Warning.
This indicates a condition or practice that could result in light injury or damage to
/\CAUTION | the equipment or other property if this equipment is misused due to neglect of a

Caution.

This indicates a condition or practice that could result in incorrect operation or
damage to data if this equipment is misused due to neglect of a Note.

This indicates measurement limitations and additional explanations.

Reference page

A tap is the act of lightly touching an item such as a key displayed on the screen
with a finger.

Example Used for selecting or setting screen keys.

A swipe is the act of pressing the screen with a finger and moving it in a specific

direction.

Example Used on screens such as the [Thumbnail] screen and [Channel Setup]
screen.

A pinch in is the act of touching the screen with two fingers and moving those

fingers closer to each other, and reduces the screen.

Example Used to reduce the content displayed on the screen, waveform
amplitude, or time axis, etc.

& @ o o

A pinch out is the act of touching the screen with two fingers and moving those

fingers apart from each other, and enlarges the screen.

Example Used to enlarge the content displayed on the screen, waveform
amplitude, or time axis, etc.

[ ]key

Enclosed characters represent a key name on the operation panel.

Example | START | key

[ ] key

Text enclosed in [ ] indicates touch panel keys displayed on the screen.
Example [CH] key

[ ]screen

Textenclosed in[ ] indicates the text of items on the screen.
Example [Module 1]

k (lower case)
K (upper case)

Example 1kg =1000g
1KB =1024 bytes
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Warranty

Warranty
Warranty - General

We ship our products after conducting quality control, which covers from design to manufacturing. It is,
however, possible that failures may occur in the products. If the product does not operate correctly,
please make a check of the power supply, cable connections, or other conditions before returning this
product to us.

For repair or calibration, contact our sales agency. Before returning, be sure to inform us of the model
(RA3100), serial number, and problematic points.

The following is our warranty.

Limited Warranty
1. Warranty period:  One year from our shipment.

2. Warranty scope: The warranty only covers the main unit of the product.
We will repair the defects of our product free of charge within the warranty period;
however, this warranty does not apply in the following cases.

Damage or faults caused by incorrect use

Damage or faults caused by fire, earthquake, traffic accident, or other natural
disasters

0 Damage or faults caused by a repair or modification that is carried out by someone
other than a service representative of A&D

0 Damage or faults caused by use or storage in environmental conditions that should
be avoided

Periodical calibration
Damage or faults caused during transportation.

The thermal printing head may not be covered by the warranty even within the
warranty period, depending on the usage conditions.
Usage conditions: 30 million printing pulses or more or recording length 30 km or
longer

O The internal SSD, fan, and backup coin-type battery are treated as consumables
and not covered by the warranty.

0 Data recorded on the SSD and external media is not covered by the warranty,
regardless of the cause and type of product failure. Make sure to back up your
recorded data.

3. Liability: We do not assume any liability for equipment other than A&D equipment.
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1.Name and Function of Each Block — 1.1.Name of Each Block

1. Name and Function of Each Block

This product consists of the following blocks.

11. Name of Each Block

Front view
Handle (retractable)
I
E - SD card slot
omniace RA3100 'T'/
Display Block = USB
\

Operation panel
Power switch

Corner pad

USB LAN

Screen lock Video output DVI-D

Key lock

p— R,  amE = Interface Block
M" ’-ﬂ rel el = nlyeee
o 5 o @
Printer block
Input module
(9 slots)

Left view Right view

AC power socket

18 1WMPD4004444C



1.Name and Function of Each Block — 1.1.Name of Each Block

Handle (retractable)

Top view

=—

=

Stand

Rear view

1WMPD4004444C
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1.Name and Function of Each Block — 1.2.Display Block

1.2. Display Block

This product has a TFT color LCD display with touch panel.

The LCD displays the waveform monitor and setup keys, and users can configure setup by directly

touching the panel.

Waveform monitor

. i

W

A

AN Scioll themaveform LN
\CAVAVAYAVAVAYAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAYAY]

\aVaVaVWaWaVWaul, 3 eV aVaVWaWaWaWal N WaWaWaWaVawaws

A A

A A

vl
=

Side menu

3/1/2021
1:45PM

PLAYBACK
S5D

Tap the screen
to set

..Ilik

4

\ N
Pinch in (reduce)/pinch out (expand) the waveform

o

1s 2s 3s

| 200ms/div
| (s00s/s)

n SHEETH

Control Bar

=}

Waveform monitor: You can observe the state of the input signal and play back the recorded data on
the waveform monitor. Pinch in/out to enlarge or reduce the waveform or scroll the

waveform.

Side menu: Used to switch the display screen, configure the various input modules, configure
the recording conditions, configure recording, set triggers, and display digital data,
etc.

Control bar: The control bar provides a menu for the functions frequently used with the

waveform monitor, such as the basic control of sampling, etc., thumbnail display,

cursor display, and the pen recorder function.

NOTE

The pen recorder control function enables waveform recording to a printer using operations that

a

simulate a conventional pen recorder.

This product uses an electrostatic capacitive touch panel. The touch screen may not react if you are

wearing gloves.

20
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1.Name and Function of Each Block — 1.3.Operation Panel

1.3. Operation Panel
¢ _ (1) SD card slot

SD

-
58~

()

(3)

Used to save recorded data to an SD memory card, etc.

USB
Used to save recorded data to USB memory, etc. in the same manner as to an SD
memory card.

Rotary knob

Used to select the module ranges and setting values by turning it clockwise and
counterclockwise.

When the rotary knob is enabled, the area around the knob lights in the blue color
of the normal mode.

Push the rotary knob to switch the area around the knob to the orange of the fine
adjustment mode.

Push it again to return the area around the knob to the blue color of the normal
mode.

key

Press this in the measurement state to start pen recording and again to end
recording.

Press it during playback to print the waveform between cursors A and B on the
monitor.

Press and hold it to print a copy of the screen (screenshot), which can be saved to
the main unit or external media in the .png file format.

key

Press the key to output a forced trigger.
The TRIG LED lights when a trigger is detected.

START | key

Starts recording.

key

Ends recording.

DISK access light
The LED lights when accessing the internal SSD (for reading or writing).

switch

Turns the power of the main unit on/off.

The [Shutdown] screen is displayed when turning the power off. Press the [ OK]
key to complete the shutdown process.

If this switch is pressed again while the [Shutdown] screen is displayed,
the product automatically shuts down.

1WMPD4004444C
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1.Name and Function of Each Block — 1.4.Interface Block

14. Interface Block
-

KEY SCREEN
LOCK LOCK

wie il w55

m [
!

M @ O (4) (®) (6)

(1) Key lock
Disables the operation panel keys to prevent misoperations.

(2) Screen lock
Disables the touch panel keys to prevent misoperations.

(3) USB
Used to save recorded data, etc. Supports USB 3.0.

(4) LAN
Used to perform remote control from an external PC via LAN.

(5) DVI-D
The video output terminal.

(6) COM
Used to perform remote control from an external PC via RS-232C.

1.5. Input Module Block

ojojojojojojojo]o

lolololslsiololo]

S ‘ EO O Up to nine modules can be installed to the input module block of the
O

product.

and "12. Specifications".

\ Input module (9 slots)

oJoJoJoJofJoJololo
(2]
=1
o

ko2 kexkex /Kol ke e ket et kel

J 8 For information on using each module, see "9. Using Optional Modules"

O Standard signal input modules can be installed in any of Slot 1 to Slot 9.
O Select and install a module according to the target for measurement.

O The RA30-112 (remote control module) can only be installed to Slot 9.

22
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1.Name and Function of Each Block — 1.6.Screen and Setup Menu

1.6.

Waveform monitor

Screen and Setup Menu

Side menu

A AN/ A NN N AN S "
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVI

WaTaCavaavatatatalaCetsCeta et U CataUals e oy

uuuuuu

U g e U, NG e e I

g
sssss

Control Bar

(5005/5)

| ooy

Is s 3s )

1.6.1. Side menu
1) Time:
Sig—— (1) Time

PLAYBACK

Displays the current time

(2) MEASURE/PLAYBACK: Switches the displayed waveform

MEASURE:
PLAYBACK:

PRINTER

MEMORY

(4) PAUSE:
(5) TRIG.SYNC:

PAUSE

Qi

SETUP

& Ss5D

o

(6) CH:

(7) SETUP:

=5 PAPER

\(8) SSD:

(9) PAPER:

(10) SD:

| (11) USB:

| (12) KEY:

(13) SCREEN:

Displays the current input waveform.
Displays the playback waveform of the saved data.

(3) Recording device:

Select waveform recording device to display
Displays the recorded waveform for PRINTER/SSD/MEMORY.

Pauses the waveform displayed on the waveform monitor.

Updates the input waveform display of a memory recording by
synchronizing it with a trigger.

The input channel setup
Opens the channel setup sub menu to configure the channel setup, input
digital display, and trigger setup.

Opens the setup menu to configure the detailed settings of the product.

Recording setup (Recording/Channel list/Sheet/Printer)

Main unit setup  (Record management/Image
management/Environment/Display)

Other setup (Maintenance/Operation history/Version management)

Displays the remaining space on the internal SSD. An error is displayed

when the remaining space is low.

Displays the remaining amount of recording paper in the printer block. An
error is displayed when the remaining amount of recording paper is low.
Press and hold this key to initialize the recording paper type (roll paper or
Z-fold paper) and usage amount. When replacing the recording paper,
press and hold this key to initialize the remaining amount of recording
paper.

Lights when an SD memory card is inserted in the SD card slot and
recognized as external memory.

Lights when a USB stick is inserted in the USB port and recognized as
external memory.

Lights when the KEY LOCK switch on the side of the main unit is set to on
to disable the operation panel keys.

Lights when the SCREEN LOCK switch on the side of the main unit is set
to on to disable the display touch panel.

1WMPD4004444C
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1.Name and Function of Each Block — 1.6.Screen and Setup Menu

1.6.2. Control Bar

The control bar provides a menu for the functions frequently used with the waveform monitor, such as
waveform display control of sampling, etc., thumbnail display, cursor display, and the pen recorder

function.

Tap the (7) [ Display switch] key on the right edge of the control bar to switch the functions in the order

indicated below.

[PEN REC] (pen recording) is only available when printer recording is selected.

[WAVE] = [THUMBNAIL] = [CURSOR] = [PEN REC]

WAVE (waveform)

e - R - | - | ] =S
(1) 2) (3) (4) (7)
(1) Sampling speed : Selects the sampling speed. The speed table differs according to the recording
device.
Printer recording : 1kS/s (100 ms/div) to 10 S/s (10 min/div), EXT (external sampling)
SSD recording : 1 MS/s (100 ps/div) to 10 S/s (10 min/div), EXT (external sampling)
Memory recording : 20 MS/s (5 ps/div) to 10 S/s (10 min/div)

()

: Selects either NORMAL or P-P as the format for the recorded data.
Only P-P is available for printer recording.
Only NORMAL is available for memory recording.

Data format

(3) Waveform format : Selects Y-T, X-Y, or FFT as the waveform format.
X-Y display and FFT analysis are only available when SSD recording is set.
(4) Sheet selection : Selects the waveform set to display on the screen.
(7) Display switch - Switches in the order [ WAVE] — [ THUMBNAIL] — [ CURSOR] — [PEN REC].
THUMBNAIL
| | | | | SLCH2
II\IIII‘--.-II‘IIII\IIIII--I-‘l‘lllllllllln-I-‘llllllllllwln -.-Inllllll‘llllw.- -.-I-I\IIII‘IIIT- -III\IIIIIIIIII- -IIIIIIIIIIIIII-.-IIIIIII\IIII‘--I-‘l‘llll\llll‘- I-‘l‘lllllllllln I-‘lllllllllll.- -.-I-IIIIII‘IIII\.- .-I-I\IIII‘IIIIH -III\IIIIIIIIII- -Illlllllllllll-llllllll\llll‘l-I-‘l‘llll\llll‘--I-‘l‘llll\llllln-I-‘lllllllllll.- -.-Inllllllll 1,,20
See "7.2.2 Thumbnails".
CURSOR
A B AB bfw AB
¥: 000d 00h 00min0ls  X: 000d 00h 00min 01s  X: 000d 00h 00min 00s ~ MAX: 50.9562 mV Jump Move cursor A S1-CH1
195ms 000ps 000ns 890ms 000us 000ns 695ms 000ps 000ns  MIN:  -49.3437TmV to cursor to center (Rl | ‘ m
¥: 50.018TmvV  Y: -A85000mV Y: 98.518TmV  AVG: 0.9935 mV R
See "7.2.3. Cursor".
PEN REC (pen recording)
| [omts | s | s D =]

See "Other setup” in "8.1.4 Printer".
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1.Name and Function of Each Block — 1.6.Screen and Setup Menu

Control bar when playback
Touch the [ PLAYBACK] key on the side menu to enter the playback mode and switch the control bar
to the menu for playback.

Mame Environmental test 6
SHEET 1 “ Start  03/01/2021 02:36:56 PM
(N > 4 End  03/01/202102:40:21 PM F—

) 4 ) 4

(1) () @) (4) ®) (6) 7)

(1) Sampling speed : Displays the sampling speed of the recorded data.
Printer recording : 1 kS/s (100 ms/div) to 10 S/s (10 min/div), EXT (external sampling)
SSD recording :1MS/s (100 ys/div) to 10 S/s (10 min/div), EXT (external sampling)
Memory recording : 20 MS/s (5 ps/div) to 10 S/s (10 min/div)

(2) Data format : Displays either NORMAL or P-P as the format for the recorded data.
Only P-P is available for printer recording.
Only NORMAL is available for memory recording.

(3) Waveform format : Selects Y-T, X-Y, or FFT as the waveform format.
X-Y display and FFT analysis are only available when SSD recording is set.

(4) Sheet selection : Selects the waveform set to display on the screen.
(5) DATA . Selects and play back recorded data.
(6) DATA information : The information of the displayed playback data.

(7) Display switch : Switches the functions in the order [ WAVE] — [ THUMBNAIL] — [CURSOR]
— [PEN REC].
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1.Name and Function of Each Block — 1.7.Screen Input Operations
1.7. Screen Input Operations
1.7.1. Rotary Knob

Turn the rotary knob clockwise or counterclockwise to change numeric values and selections.

The rotary knob is enabled when the area around it is lit. The area lights blue in the standard mode and
orange in the fine adjustment mode.

You can push the rotary knob to switch modes.

< SLOT1 >
RA30-101/ 2ch VOLT

g

Turn to change settings. Push to switch modes.
Coupling Meas. range
DC 500V =]
A,
L.PF. AAF. g
OFF OFF
Disp. pos. Disp. range
50 % 100 %
S
Disp. min e max -
-500.0000 V L yooo v ﬁ
\m\
Sheet Graph | [ Standard mode Fine adjustment mode
SHEET 1 G1
= zeEr" a"’;““ ¢ | Tap a setting item to light the area around
xecute [
Measurable range : -500 ~ 500V the rOtary knOb blue'
Measured value : 0.0000 V

1.7.2. Numeric Value Input Dialog

This dialog enables you to use numeric keys to input numeric values.

Display position

< SLOT1 > Specify display position in %.
RA30-101 / 2ch VOLT Max = 100.0 (1)
Long-tap a numeric value Min = 0.0 (2)

setting item to display the &0 00 X (4)

. numeric value input dialog.
Coupling Meas. range 7 8 9 Clear (6)

g

DC 500 _{
@,
LPF. ALK g Back

OFF OFF 4 - . Space (7)
Disp. pos. Disp. range . :>

50 % 100 % (5) 1 5 3 -
b min Disp. max (8)
| =000 v 500.0000 V i

=
]
]
Input the numeric value, and tap B, o, S -
Sheet Graph OK. . ~
SHEET 1 G1
Zero adjust = \
Il ) )
Measurabie range 500 ~ 500V () OK Cancel (10)

Measured value 00000V |
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1.Name and Function of Each Block — 1.7.Screen Input Operations

(1) Max: Displays the maximum value that can be input.

(2) Min: Displays the minimum value that can be input.

(3) Display window: Displays the numeric value that has been input.

(4) Prefix: Enables you to select G, M, k, (none), m, y, or n as the prefix to use for numeric value
input.

(5) Input keys: Enables you to input numbers, decimal points, exponential Es, plus symbols, and
minus symbols in the position of the text cursor.

(6) Clear: Deletes the text in the display window.

(7) Back Space: Deletes one character to the left of the text cursor.

(8) Input position operations:
Moves the text cursor position left or right.
(9) OK: Reflects the numeric value that has been input and closes the dialog box.
(10) Cancel: Closes the dialog box without reflecting the numeric value that has been input.

1.7.3.  Selection Palette Dialog

This dialog enables you to select the item to set from a list.

< SLOT1 >
RA30-101/ 2ch VOLT

- 200V 100V 50V
Coupling Meas. range
DC 500V )
I 0V lov 5V 2V
L.P.F. .
OFF [ \fFF
X

Disp. pos. Disp. range ) 1v 500 mV 200 mv 100 mV
50% 100 %
Disp. min Disp. max

-500.0000 vV 500.0000 vV

|euuey)

Meas. range

1endig

Jagﬁ}l/

Tap the item to set.

Sheet Graph Long-tap a selection setting item
SHEET 1 G1
Zeroadiust | | to display the selection palette dialog.
Execute %
Measurable range : -500 ~ 500V

Measured value 0.0000 V _

1.7.4. Software Keyboard

The software keyboard enables you to input text.

<« Setup - Recording setup = X
q w e r t ¥ u i [} P iai|
Recording | Channel list | Sheet | Printer :> a s d f g h i k | : o
i z X [4 v b n m : . ? T
Mode standard ‘ e
123 cul @ < o

Dataname [EREY] Record‘

ecording e E”E“[&J‘E“ Tap a selected text input area to display the software

keyboard.
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

2. Pre-Measurement Procedures
2.1. Before Switching On the Power

The preparations for using this product and the cautions are explained below.

2.1.1. Installation and Usage Environment
Use this product on a flat, level surface.
When using the printer, install it so that the recording
paper is level as indicated in the figure on the right.

/N\CAUTION

Cautions Regarding the Installation Environment
0O  Use this product at locations that satisfy the installation requirement, the Category Il (CAT Il) of the
safety standard for electrical measurement instruments in EN61010-1.

0O  This product has a Pollution Degree of 2.

O Use this product in the following operating environments.
Operating temperature range: 0 to 40°C  Operating humidity range: 35 to 85% RH (without
condensation)

0 Do not use this product at the following locations. In addition, carefully check the environment when
using this product.

Locations where the temperature and humidity rise due to direct sunlight or heaters

Wet locations

Locations where salt, oil, or corrosive gases exist

Dusty locations

Locations subject to strong vibrations

Locations with a strong electromagnetic field

This product is provided with ventilation openings in order to prevent overheating.

Ensure that the ventilation openings remain unobstructed by covers or materials. Otherwise, the

internal temperature of the product rises, causing malfunctions.

B
- Intake
- &

G Intake

m Do not place highly combustible objects such as paper near the product.
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

/\WARNING

O Module installation/removal and replacement must be performed after disconnecting all the cables
connected to the module, turning off the power switch of the main unit, and disconnecting the
power cable.

O Insert the module along the guide rails, and securely fix the two knurled screws with a Phillips
head screwdriver. Incomplete module installation may lead to failure.

0O Module disassembly is extremely dangerous. It must not be performed other than by our service
engineers, as it may also lead to failure and prevent performance from being guaranteed.

0O Make sure to install an empty panel on slots where no module is installed. Failure to do so may
lead to failure due to the intrusion of foreign material or dust. (Empty panels are shipped together
with the RA series main unit.)

0O  When storing the module, place it inside an anti-static bag and packaging box like those it was
shipped with, as static electricity may lead to failure. This product can be stored in the range of -20
to 60°C and 20 to 85% RH (without condensation).

0O Connect the input signal to the module after connecting the power cable of the RA series main unit
where the module is installed to a 3-pole AC outlet, grounding it, and then turning on the power of
the main unit.

High voltage may already be applied as the input signal. Set the measurement range of the
module to the maximum and connect the input cable to the module before connecting to the signal
source. Take care to not directly touch the conductors when connecting to the signal source, in
order to prevent electrocution.

O Adedicated input cable for each module is provided to meet the specifications such as the
measurement category and insulation with stand voltage. Use the dedicated input cable for the
type of measurement.

/\CAUTION

O When transporting the product and modules, use the package and packaging material supplied at
factory shipment, or use a package and packaging material more shock-resistant than those
supplied.

0O  We recommend a periodical calibration to maintain the accuracy of the input units. More reliable
measurements are possible by calibrating the input units once a year (extra cost option).

1WMPD4004444C 29



2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

2.1.2. Installing Optional Modules

Installation Procedure
Step 1. Turn the power OFF.

Step 2. Disconnect the power cable.

Step 3. Grip the handles on both edges and insert the module straight in along the guide rails.
The module type should be on the operation panel side.

Step 4. Tighten the screws on both edges with a Phillips head screwdriver (No. 2).

Removal Procedure
Step 1. Turn the power OFF.

Step 2. Remove the connected input cable.

Step 3. Disconnect the power cable.

Step 4. Loosen the screws on both edges with a Phillips head screwdriver.
Step 5. Grip the handles on both edges and pull the module straight out.

Step 6. Install an empty panel if the slot will not be used.
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

2.1.3. Paper Loading
The procedure for loading recording paper to the printer block is indicated below.
Load the recording paper to this product. There are two types of recording paper: paper rolls and Z-fold
paper.
For information on loading Z-fold paper, see "Loading Z-fold Paper (Recording Paper)".

/N\CAUTION

O Use only the recording paper prepared exclusively for this product (YPS106 or YPS108 for paper
roll and YPS112 for Z-fold paper) by our company. The quality of recording may not be guaranteed
if other recording paper is used, as paper feed problems may occur or the print quality may be
reduced.

0O Do not use the portion of the new roll where the recording paper tip is covered with tape, as colors
may not be printed normally on this area.

Raise the lever to open the printer cover.

Lever

Recording paper outlet

Printer cover

Z-fold paper inlet

Loading Roll Paper (Recording Paper)

Step 1. Attach the paper holders to the paper roll.
Attach a paper holder to both ends of the paper roll. If there is a gap between the recording paper
and the paper holder, the recording paper may not be able to be loaded or the recording position
may be shifted.
If there is a gap between the recording paper and the paper holder, the recording paper may not be
able to be loaded or the recording position may be shifted. When loading a partially used roll, trim
the edges for ease of loading, as shown in the figure.

The inside of the roll paper is the back side and the outside is the thermal surface that is printed on.
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

Step 2. Open the printer cover by raising the lever of the printer block.

i

Pull the lever upwards.

Recording paper guide (the U-shaped groove)

= E
. I,lEPlaten roller (black roller)

Recording paper outlet

Step 3. Load the paper following the guide of the product, and press
the paper holders into the guide until a click is heard.

O Be sure the paper roll is loaded so that the thermally sensitive
side is faced toward you; if this side is faced away, the paper
cannot be printed.

If the recording paper is not loaded securely, printing problems
may occur or the recording paper may meander.

Check the winding direction carefully
Push it in so that the thermally sensitive side is faced up

Insert the paper holders into the guide of the printer block

Step 4. Feed the recording paper to the recording paper outlet.
Insert the recording paper from above the platen roller of
the printer block (black roller) from the recording paper
outlet of the printer cover and pull it out about 10 cm.

Step 4-1. Feed the paper to the recording paper outlet from above
the platen roller.

Step 4-2. Pull the recording paper out from the recording paper
outlet about 10 cm.

Recording paper

Step 5. Close the printer cover.
After pulling the paper, close the cover firmly pressing
down on both sides (until a click is heard). Pull the
paper out keeping it straight. When using without both
sides of the paper pushed into the recording section,
recording cannot be performed correctly.
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

Loading Z-fold Paper (Recording Paper)
To use Z-fold paper (YPS112), a Z-fold paper case (RA30-551, sold separately) is required.

V4
W

<Z-fold paper> YPS112
0O Length: 200 m
0O Folded width: 30 cm

0 To indicate how much paper is remaining, a page number (669 to 000) is printed on each page.

<Z-fold paper box> RA30-551 Z-fold paper case
O Z-fold paper case: Approx. 3 kg > =
O Z-fold paper stock box:  Approx. 300 Z-fold paper stock bo
pap .X pprox g pap X \'./
O  Z-fold paper adapter:  Approx. 200 g T

Z-fold paper adapter ;_;\ :
\\\“‘_?}

The procedures for loading the Z-fold paper are explained as follows.

Step 1. Place the product on top of the paper case.

With the paper case opening and the printer block facing the same direction, align the metal fittings
of the case with the legs of this product.

Z-fold paper case

Step 2. Put the paper in the case.
Step 2-1. Remove the contents from the case, open the plastic bag and take out the piece of cardboard
covering the paper. Use the top cover of the case as a receptacle for the recorded paper.

Top cover (use as a receptacle
for the recorded paper)

<& -
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

Step 2-2.

Step 2-3.

Step 3.

Step 4.

Place the paper in the stock box with the thermally sensitive side (the side with blue numbers
printed on the edges) facing up.
Thermal sensitive side

Z-fold paper stock box

Position the stock box so the thermal sensitive side of the paper is facing up and insert the box into

the case opening.

I
s

Thermal sensitive side .»;‘ 1 Z-fold paper case

\%,.

Open the printer block by raising the lever of the printer cover.
After opening the printer cover, insert the paper pulled
out from the case into the opening under the printer
cover.

"

Printer cover

Insert the paper into the opening under the
printer cover

Z-fold paper

Thread the paper through the Z-fold paper adapter.
Thread the paper inserted into the opening under
the printer cover through the Z-fold paper adapter as
shown in the figure.

Recording paper route
To platen roller

Z-fold paper adapter

=-Ng-

Bar for tension Center side knob
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2.Pre-Measurement Procedures — 2.1.Before Switching On the Power

Step 5. Attach the Z-fold paper adapter to the recording paper guide of
the printer cover.
Insert the Z-fold paper adapter with paper threaded into the
recording paper guide (the U-shaped groove) of this product
with the center knob facing down, and push it in until it clicks.

Bar for tension

Step 6. Pull out the paper.
Pull out the paper threaded into the Z-fold paper adapter about
10 cm under the bar for tension.

Step 7. Feed the paper to the recording paper outlet.
Insert the paper threaded into the Z-fold paper adapter from
above the platen roller of the printer block (black roller) from
the recording paper outlet of the printer bar and pull it out
about 10 cm.

Platen roller

Step 8. Close the printer cover.
When the paper has been fed through, pull it straight out so
that it does not sag, and close the printer cover securely.

O Place the cover of the box containing the paper on the printer side of this product to use as a paper
receptacle. To ensure smooth paper output, fold one or two sheets into the receptacle before use. Note
that although Z-fold paper usually folds automatically as it is output, some environmental conditions,
such as a humid atmosphere or the setting location, may cause the paper not to fold normally.
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2.Pre-Measurement Procedures — 2.2.Turning the Power On/Off

2.2. Turning the Power On/Off
2.2.1. Connecting the AC Power Cable

Be sure to check the following points before connecting the AC power cable to this product.
O Make sure that the power supply matches the rating indicated on the rating plate attached to this

product.
0O Ensure amp or interface units are inserted securely.

/\WARNING

O This product must be grounded before turning on the power.
O This grounding protection is for the safety of this product, as well as for that of the user and peripheral
equipment.
= |f the AC power cable that comes with this product is connected to a 3-pin power outlet equipped
with a protective conductor pin, the product is automatically grounded.
® Do not use an extension cable without protective grounding.
® Do not use this product when protective grounding cannot be performed using a power outlet that
matches the supplied AC power cable.

0O AC power cable
The AC power cable that is included in this product (1KO6165-200: 125-V AC system, 2 m) is a 3-pin
type which has a round pin at the center for protective grounding.

2.2.2.  Turning On the Power

Step 1. Perform the check indicated below.
<ltems to check before turning on the power>
O s this product installed in a safe location?
O Is the usage environment OK?
O Is the top of the touch panel free from any writing implements or tools, etc.?

Step 2. Upon confirming that all of the above check items are fine, connect the inlet side of the AC power
cable to the AC socket of this product.

Step 3. Connect the plug of the AC power cable to the power outlet.

vl

Power outlet with ground terminal

Inlet side Plug to
to AC socket power outlet

., @7t ([s—r—a =
e -

AC power cable

o

36 1WMPD4004444C



2.Pre-Measurement Procedures — 2.2.Turning the Power On/Off

Step 4. Turn the power switch of the product on. S -
When the switch on the operation panel of the ) [ —
product is turned on, the green LED lights up and the power =
turns on. O

NOTE
0O Standby current flows to this product when the AC power =
cable is connected to the power outlet. =

Remove the power cable when the product will not be used

for an extended period of time. 7 D
swich _@1

2.2.3. Confirming Normal Startup
The monitor screen of the RA3100 is displayed about one minute J v s '_ =
after turning the power on. ATAVATAVAE ' AVAVAVAVATAVA

NOTE

0 Do not touch the touch panel until the waveform monitor is A v
displayed. Doing so may lead to erroneous operations. e

0O Immediately after purchase or initializing the main unit,
measurement is turned off for all channels and no waveform is
displayed.

3/1/2021
1:45 PM

2.2.4. Setup Date and Time NN
The current time is displayed on the top right of the screen, but if it \Us

differs greatly from the actual time, the time can be adjusted. i
[]? See "8.2.5. Environment Setup". Time \;’ \\J.f \Uﬁ i m

55D

MEMORY

2.2.5. Preparing for More Precise Measurements
Warm up the product for about 60 minutes after turning on the power in order to perform more precise
measurements.

After the warm up is complete, perform "Zero adjust” of the input modules.
@ See "4. Configuring Measurement". This completes the preparations for measurement.

2.2.6. Turning Off the Power

Step 1. When the key on the operation panel is pressed 0
while the power is on, the shutdown process starts and the o/
[Shutdown] dialog box indicated below is displayed on the Shut down

center of the screen. Tap the [OK] key to shutdown the
product. Tap the [Cancel] key to continue without turning off

the power. LoxJ Cancel

If the key is pressed again while the [Shutdown] !!

Do you like to shut down?

dialog box is displayed, the product automatically shuts down.

/\CAUTION

O Make sure to shutdown the product to turn off the power, as directly removing the power cable from the
power outlet without shutting down can damage the files in the internal storage.
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3.Flow of Measurement — 3.1.Flow of Measurement

3.

Flow of Measurement

This product records and play back input signals following the procedures described below.

3.1.

Perform the check
before applying power
and turn on the power.

Lower the measurement
range, and connect the
signal.

Set the input channel
while viewing the
monitor waveform.

Select the recording
method.

Set the recording device
and sample speed
according
to the target for
measurement.

Set the triggers.

Start and end recording.

Flow of Measurement

"Chapter r ) . ,
on | Confirm that this product has been set in a safe place, and that all the

I
I
:> I accessories are properly attached. I
S 4

"Chapter rNote that applying a voltage greater than the maximum allowable
I input voltage specified by the sensitivity setting of each input module

|
4" I
— > '

Lmay cause damage to the main unit or internal components. Jl

"Chapter I_Setup the input channel settings to the conditions for recording. Set

|

4.2" I the measurement range, filter, display position, display range, and the I

I sampling speed in the time axis direction. |
LS g e e e s e o 1
"Chapter e T
43" I Select to record to recording paper only or to both a file and recording I

rSet the sampling speed and the recording device to save, as well as -|l

I the recording time, speed of input signal changes (frequency), and I

I whether to perform analysis after recording, etc. |

"Chapter | |
44" I Printer  : Low-speed long-term measurement with only the I
— > I waveform recorded I
| SSD : Medium-speed long-term measurement for various uses |

I Memory : High-speed enlarged display of transient phenomena and I

L _____3abruptphenomena __ ________________ 4

"Chapter Tttt Tt -Il
o I Set the triggers for starting recording. I

- - d

"Chapter rPress the | START | key on the operation panel to start measurement-|l
6" I and record the specified time and data count, and press the | STOP
Lkey to end measurement.

b—_——

"Chaot rUse the [ PLAYBACK] key on the side menu to playback recorded -|l
apter
, 7.'? | data, the [ DATA] key on the control bar to select data, and the I
Playback and analysis.
I [X-Y] key and [FFT] key on the control bar to perform data I
| analysis. |
e e -1
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4.Configuring Measurement — 4.1.Reducing the Input Sensitivity and Connecting the Input Cable

4.
4.1.

Step 1.

Step 2.
Step 3.

Step 4.

Configuring Measurement

Reducing the Input Sensitivity and Connecting the Input

Cable

PLAYBACK] key on the side menu to [ MEASURE].

turns orange.
The area around the rotary knob turns blue, and the rotary knob can be used to change the setting.

Tap the [CH] key on the side menu to display the channel setup sub menu.

Turn the rotary knob counterclockwise to set the minimum input sensitivity.

(Turning the rotary knob clockwise increases the sensitivity.)

SLOTL

The input signal can be displayed and checked in real-time by switching the [ MEASURE/

N

When the [Meas. range] key is tapped in the channel setup sub menu, the border of the key

A 2 \,.. ;m»;c | umlm,ﬂ:zhu:: g m
| . = | Ve
VYN YN Y VN M N romwc | Coupling | | Muas. rangs P
- INANNANNNANNmem | [ ][ |l
AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV/E AVAVAVAVAVAVAVAVAVAVAVAVAVAVAWAWA) marn | (o] |
O 0 N ) i 0 | Wi e | e | [ e I
(B ——> peirn e (=
V\/\/\/\/v"v’\f\/\/\_/\/\/\/\/\JW\J\J‘\J‘\J‘\f\fL_ I P AN AN AT =
2 e Shoet oapn | | EEER
SHEET 1 1 E‘
B e |
Channel setup sub menu
< SLOT1 > £ sLOT 1 >
RA30-101 [ 2ch VOLT ? RA30-101/ 2ch VOLT ? COUﬂterC'OCkWiSG Clockwise
2 2 g . el . .
H - Sensitivity decreases Sensitivity increases
Color
[
Coupling Meas. range Coupling Meas. range
DC 5V = DC 5V Blue
o]
L.PF. i¥ g LPF. ‘ AAF.
Lo = = Rotary knob
— | rotary knob
Disp. pos. Disp. pos. Disp. range
75 % 5% 50 %
Disp. min Disp. max » Disp. min Disp. max
-7.5000 N 7.7000 M & -7.3000 N 7.7000 N
3
The key is selected,
Shest Graph Sheet Graph the border of the key turns orange,
| swEET1 G1 | SHEETT g1 the area around the rotary knob turns blue,
soroscust | | o - zeroaapust | | = and the rotary knob can be used to change
Bwecwe | |& beae | |® the setting
Moasisrabie ange | 5V - 5Y bt rangs ! SV -5V
Hisarstred ik | 22510 | Moasured vz : -2:2510%
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4.Configuring Measurement — 4.1.Reducing the Input Sensitivity and Connecting the Input Cable

Step 5. Tapthe [CHx] tab in the channel setup sub menu to change the displayed channel.

Step 6. To change the display slot of the input module, swipe the channel setup sub menu left or right, or
tap the [<] or [>] key on the top.

Step 7. Next, connect the insulation BNC cable (standard) to the BNC terminal of the input module.

/\WARNING

O Do not input voltages that exceed the maximum allowed input voltage or withstand voltage to an input
module.
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4.Configuring Measurement — 4.2.Setting the Input Channel

4.2.

Setting the Input Channel

4.2.1. Channel setup sub menu (for RA30-101)
(1) Slot number, input module type (1) T\ -
e SLOT1 » S (2)
(2) Change slot: You can change the display slot by swiping this
, i RA30-101 [ 2ch VOLT
sub menu left or right or tapping the left [ <]
and right [ >] key.
(3) Select channel: _- Color
- b
Select the channel in the slot. 4) : N BN )
(4) Meas. ON/OFF Coupling Meas. range
: - ; 6) 71T oc sv. €=
ON: Measure and record the input signal. ; &,
L.FF. BAF. ¥
(5) Color: Change the display color of the waveform @ 177 OFF OFF (©)
monitor. Disp. pos. Disp. range .
—_— . —
(6) Coupling:  Switch the input signal coupling in the order (10) 75 % ke, (1)
DC —- GND — AC. Disp. min Disp. max .
(2T s000m 7.7000 M & (13)
(7) Meas. range: .
Change the measurement range of the input
channel. When this key is tapped, the rotary I .
knob is enabled (the LED lights up) and the  (14) —> ST_::;: ‘ G::’h <«<——(15)
range can be selected by turning the knob. ;
Tero adjust = 17
(8) L.P.F. Change the low-pass filter of the input (16)- Execute 3 (7
channel. When this key is tapped, the rotary PT— Y - G
knob is enabled (the LED lights up) and the Mozzurac esbes - 22510V [€7 (18)
filter can be selected by turning the knob.
(9) AAF.: Turns the anti-aliasing filter of the input channel on or off.
(10) Disp. pos.: Specify the position of the waveform monitor to display the specified range of the

(11) Disp. range:

(12) Disp. min:

(13) Disp. max:

(14) Sheet:
(15) Graph:

waveform display area. Specified as a percentage indicating the center position of the
display range from the bottom of the graph when the full range of each graph is 100%.

Specifies the display width in the amplitude direction of each graph.

Specified (by tapping the key and turning the knob) as the percentage of the display width
with the full range of each graph at 100%.

Example) When 50% is set, the waveform display is 10 div of the total width of 20 div.

Set (by tapping the key and turning the knob) the display lower limit value (scale value) of
the bottom of the display range.

Set (by tapping the key and turning the knob) the display upper limit value (scale value) of
the top of the display range.

Set the monitor display/printer print sheet of the set channel.

Set the graph.
When this key is tapped, the rotary knob is enabled (the LED lights up) and the graph can
be changed by turning the knob.

(16) Waveform display area:

When enabled, the waveform is displayed. When disabled, the waveform is not displayed.
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4.Configuring Measurement — 4.2.Setting the Input Channel

(17) Zero adjust: Cancels the input offset of the input channel. Execute zero cancellation to perform more
accurate measurement.

(18) Available measurement range/measurement value:
Displays the current available measurement range and value of the input value.

4.2.2. Setup the input channels
The input waveform is displayed on the monitor when a signal is connected to the input module.
The overall procedure for setting the input channel is indicated below. See the following for details on each step.
Step 1. Set coupling. (When the input module is a voltage module)
Step 2. Set Meas. range according to the target for measurement.
Step 3. Set the input filter.
Step 4. Set the waveform division.
Step 5. Set the display range and display position.
Step 6. Set the display minimum and display maximum.
Step 7. Execute zero adjust.

Description of Step 1 (setting coupling)
Select the input coupling using the [ Coupling] key in the channel setup sub menu.
Tap the [Coupling] key and turn the rotary knob to change the setting in the order DC — GND — AC.

Coupling Contents

DC Enables measurement of the actual input signal, including the DC and AC component.

Measures the AC component of the input signal only. Set this when you want to measure
only the amplitude of an AC signal, as it cancels the DC offset of the signal.

Connects the channel input to GND without connecting the input signal inside the channel.
Enables the input GND level to be checked with waveform monitoring or printer recording.

AC

GND
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4.Configuring Measurement — 4.2.Setting the Input Channel

Description of Step 2 (setting the measurement range)

The input sensitivity can be changed in [ Meas. range] in the channel setup sub menu.

The value displayed for the measurement range (RANGE) indicates the input (measurement) maximum
value and corresponds to 10 div on the waveform monitor. When the display position is 50%, the full
measurement range of tRANGE (20 div) is displayed.

When the [Meas. range] key is tapped in the channel setup sub menu, the border turns orange, the
area around the rotary knob turns blue, and the rotary knob can be changed.

Turn the rotary knob counterclockwise to reduce the sensitivity and clockwise to increase the sensitivity.
The setting values of the measurement range differ according to the type of input module.

When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom right of
the screen, and the main unit emits a warning beep. Reduce the sensitivity with the measurement range
so that the input signal does not exceed the range. To emit a warning beep, enable the buzzer setting.
See "8.2.5 Environment Setup".

|| € e Beep beep! Beep beep! ]

A NN A A i v | L Color 1
\/\/hf\/\J Ve W\/\f‘\i{m&:@ = =)
| 1 f.“'" | 1} ol

oboov| || [ coupting | [Mess rangs

35poqv/ H

S [ OVER RANGE ]

Description of Step 3 (setting the filter)

Set the filter of the selected channel.

This cuts out unnecessary frequency components and noise. As the filter differs according to the input
module type, set the filter according to the characteristics of the input signal and measurement.
Low-pass filter (L.P.F.)

A gently sloping attenuation filter. Set the cutoff frequency in consideration of the frequency of the input
signal.

Anti-aliasing filter (A.A.F.)

A steeply sloping attenuation low-pass filter. Enable this filter to automatically set the filter so that
aliasing of the A/D data does not occur due to the sampling speed.
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4.Configuring Measurement — 4.2.Setting the Input Channel

Description of Step 4 (setting graph division)

"Graph" refers to the area in the Y-T waveform monitor where a channel waveform can be displayed.

The graph area can be divided into 1 to 18 graphs.

Graph 1

Graph 2

Graph 3

2022/01/28
15:38

BE

S$SD

MEMORY

TRIG.SYNC.

Graph 4

0s Is 25

3s
SHEET1 ‘ DATA

FAGERS  2022/01/28 13:15:40
BTHR 2022/01/28 13:15:49

NORMAL P-P “ XY ‘ FFT ‘ ‘

D
1 =

&
@
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4.Configuring Measurement — 4.2.Setting the Input Channel

Description of Step 5 (setting the display range and display position

(waveform display area))

When displaying multiple channels, it may be difficult to recognize them because the waveforms
overlap. Reducing the input sensitivity in the measurement range decreases the amplitude and changes
the display position, which can stop the waveforms from overlapping and make them easier to
recognize, but this also reduces the resolution of the data. The display range and display position
settings can be used to change the display scale and display position of the waveform amplitude
direction without reducing the resolution of the data of the channel being displayed.

Disp. range: The display width in the amplitude direction of the waveform display area in the graph
specified as the percentage of the display width when the full range of each graph in the
vertical direction is 100%.
Example) When 40% is set, the waveform display is reduced to 8 div of the total width of
20 div.

Disp. pos.: Specify the position of the graph to display the specified range of the waveform display
area. Specified as a percentage indicating the center position of the display range from the
bottom of the graph when the full range of each graph in the vertical direction is 100%.

When the [Disp. range] key or [Disp. pos.] key is tapped, the rotary knob is enabled and the setting
value can be changed by turning the knob. The key can also be pressed and held to display numeric
keys for directly entering values.

Relationship between the display range and display position of the input channel

100% Graph

(Waveform display area)

/ (Center position of

display range)

Display range N% of total

/ Total of 100%

X% from bottom of display position

0%
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4.Configuring Measurement — 4.2.Setting the Input Channel

Description of Step 6 (setting the display maximum and display minimum

(waveform display scale))
If the amplitude of the input signal is smaller than the set range, the signal change may be hard to
recognize.
In this case, you can change the scale of the upper limit value and lower limit value for the display range
to enlarge the amplitude of the displayed signal.

Disp. max: Set the display upper limit value of the top of the display range.
Disp. min:  Set the display lower limit value of the bottom of the display range.

When the [Disp. max] or [Disp. min] key is tapped, the rotary knob is enabled and the setting value
can be changed by turning the knob. The key can also be pressed and held to display numeric keys for
directly entering values.

Relationship between the display maximum and display minimum of the input channel

Graph

Display maximum

Display range

Display minimum

Display position

O  If the sensitivity of the measurement range is increased to enlarge the amplitude, the amplitude of the
input signal will only become a little bigger and the range may be exceeded or the input maximum value
may not be able to be read, etc.

If the display is enlarged by changing the scale, the recorded data is recorded until the value set in the
measurement range, and the display can only be enlarged.

Description of Step 7 (zero adjust)
After turning on the power, the internal temperature of the product will rise as time elapses, and cause
temperature drift inside the input module, which leads to errors in the measurement data.
Execute zero adjust to cancel these errors.
In order to perform measurement with few errors, let the product warm up for 60 minutes after turning
on the power, then tap the [Zero adjust] key in the channel setup sub menu to cancel the input drift.
This function may not be available, depending on the type of input module.

NOTE

O This function is for canceling internal offset and drift, and does not cancel the offset of the input signal.
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4.Configuring Measurement — 4.3.Selecting the Recording Method

4.3. Selecting the Recording Method

Select the recording method, depending on whether to save the measurement data to a file.

4.3.1. Recording to Recording Paper Only

Perform "pen recording" to record to recording paper only, without saving a file.
See "6.2.2. Pen Recording" and "6.2.3 Text to Print Function".

4.3.2. Recording to a File and Recording Paper

Save the measurement data to a file and print it to recording paper.

This function provides the following.

Nine types of recording modes (start trigger, interval, etc.)

Simultaneous recording to three recording devices (printer, SSD, and memory)
Enabling/disabling of real-time waveform printing

Memory recording via memory triggers at 18 trigger sources

Starting recording via start triggers at arbitrary timing

I I Y 0 Y

See "6.3 Starting and Ending Recording".
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4.Configuring Measurement — 4.4.Recording Setup
4.4. Recording Setup

44.1. Setup the Sampling Speed
An image of the waveform recorded on the selected recording device (PRINTER, SSD, or MEMORY) is

displayed on the waveform monitor.
The sampling speed of the image waveform recorded on the selected recording device is displayed on

the left edge of the control bar.

NANDDN NN =
VAVAVAVAVAVAVAVAVIVAVAVAVAVAVAVAVAVAVAVAVAVAVAVI IR

g, S A S o i e 0 e M T e S 0 i, 5 e o Y i e S e

m An image of the waveform

N N N e A N N N SO SSD recorded on the selected
device is displayed on the
i MEMORY waveform monitor.

3 s s s
200ms/di

500ms/div
(2005S/s)

Tap to display the selectable sampling speed table.

Tap the sampling speed to Drag the table to the left or right
display the waveform sampled at | | to display the hidden speed table.
that speed.

When the sampling speed is decided, tap [ OK] on the right edge to close the table.
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4.Configuring Measurement — 4.4.Recording Setup

4.4.2. Sampling Speed of Recording Device
There are three types of recording device (PRINTER, SSD, and MEMORY).
The sampling speed setting range and characteristics of each device are indicated below.

PRINTER

Setting range

100 ms/div (1 kS/s) to 10 min/div (10 S/min),
EXT. (external sampling)

Characteristics

Records the waveform to the long-term printer at low speed.

Because the waveform is directly recorded to the recording paper, it is
easy to confirm the input signal and suitable for viewing long-term
trends.

The recorded data is internally sampled at 20 MS/s and the waveform is
recorded with P-P data, which enables recording of high-speed signals
without loss.

SSD

Setting range

100 ps/div (1 MS/s) to 10 min/div (10 S/min),
EXT. (external sampling)

Characteristics

Records the long-term data to the SSD at medium speed.

NORMAL or P-P can be selected for the recorded data.

When recorded with NORMAL data, FFT analysis or X-Y waveforms are
possible in addition to standard Y-T waveforms.

For P-P data, the data can be recorded for extended periods at a speed
where the printer cannot record.

MEMORY

Setting range

5us/div (20 MS/s) to 10 min/div (10 S/min)

Characteristics

Records the data to the internal memory with high-speed sampling.

The data is recorded when the trigger conditions set in advance are
detected, and recording automatically ends when the specified sample
count has been recorded.

Only NORMAL can be selected for the recorded data.

This is suitable for sudden input signals, rise/fall time, and measurement
of the delay between signals.

For information on NORMAL/P-P sampling, see "10.1. Sampling Data Formats". For a
[[? comparison of the printer sampling speed and chart speed (mm/s) of previous products, see
"10.2.3. Relationship between Sampling Speed and Chart Speed".
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5.Trigger Setup — 5.1.Trigger Types

5. Trigger Setup
5.1. Trigger Types

This product has two types of triggers: Memory triggers for memory recording and Start triggers for
starting recording.

5.2. Memory trigger
Memory trigger is a signal for enabling memory recording, and is occurred when the trigger conditions of
the channel specified in the trigger source are established.
When a trigger is detected, memory recording is performed with the data count set in the pre-trigger and
memory block size, which represents a single recording operation. When the number of blocks to record
is set to a multiple number, recording starts for the next block when one block has finished recording.

Press | START | key
 Recording time
2

W\A/\/\/\/\/\NV\/\I\/\WVV\/\/\/\/\/\/\/\

During record

N N

End recording

Printer recording

SSD recording

Memory recording —_//_ _/_ _/_—

Trigger occurred  Trigger occurred  Trigger occurred

5.2.1.
Step 1.

Memory Trigger Setup

Tap the [CH] key on the side menu to display the channel setup sub menu.

Step 2. Tap the [Trigger] tab on the bottom right of the channel setup sub menu to display the trigger
setup screen.

3/1/2021

< Memory trigger

—//\4_ M;:e

409 PM

-
g

21 | paveack

PRINTER

4
up
\_//\/ ‘ oFF H oFF

e
el
A

o
N
A

20ms/div
(5ksfs)

200ms

SHEET 1

=
-1
A

bl |
B

| . . .

sjo0)
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5.Trigger Setup — 5.2.Memory trigger

Step 3.

(1)

)
®)

Up to 18 trigger sources ([ T1] to [T18]) can be set.

Tap the number of the trigger source to set to display the details screen.

< Memory trigger > [< Memory trigger > } (1)

Mode

TRIG1

Jauuey)
buuey)

X

Channel 51-CH2 v (&

(2)

OFF

> Detection | UP Vo€ (3)

OR

[ 51.CH2 [

1 L
OFF

OFF

Threshold 2.5000 <

(4)

OFF

1edig

OFF

OFF

| 21 N o1 N v1 BN |
1eudia

OFF

OFF

OFF

[TV}

Filter

OFF

OFF

OFF

OFF

OFF

| it B el @ iiL B 6L B s @ st B £l

OFF

sjoo]

OFF

Javy

Close

OFF

A

(6)

..\Il

Trigger menu selection:

Switches between the Memory trigger, Start trigger, or Memory block menu

Channel: Selects the TRIGn source channel.

Detection:  Selects UP, DOWN, INTO WIN, or OUT WIN for the polarity of the trigger signal.

upP
DOWN
INTO WIN

OUT WIN

The trigger is detected when the value exceeds the trigger level (threshold).
The trigger is detected when the value is below the trigger level (threshold).
The trigger is detected when the value enters the range of the upper limit
value or lower limit value of the trigger level.

The trigger is detected when the value leaves the range of the upper limit
value or lower limit value of the trigger level.

(4) Threshold: Sets the trigger level (threshold).
For INTO WIN / OUT WIN, there are two settings: the upper threshold and lower threshold.
(5) Filter: Sets the filter time for noise removal.
(6) Close: Ends the setting operation and returns to the trigger list.
/\CAUTION
O The trigger level is a value relative to the set measurement range. The value also changes when the

measurement range is changed.
(Example) When the trigger level is set to 10 mV when the range is 100 mV, and then the
measurement range is changed to 200 mV, the trigger level is changed to 20 mV.

1WMPD4004444C
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5.Trigger Setup — 5.2.Memory trigger

b7 5.0000V =

¥ixi00 l 45000V < Memorytrigger > | Change threshold
with rotary knob

Trigger source
Channel signal

40000V TRIG 1

3.5000V | Channel 51-CH2 |

3.0pav |

T 2-5000\; Detection upP o

. . /.r"" - ; |
Trigger point o /\
T A 15000V Threshold 1.5000 %
/ /
//

1.0000Vv Threshold

Specify the threshold.

0.5000V

£z
=g

The threshold (trigger /

level) is displayed in red 0.0000V

Press and hold the N\ 7 8 9 Clear
- threshold, and change Tl
1 the threshold with the © space

7 numeric keys ) i s o3 -
-2.50uo

-3.0000V
When the trigger direction is set to UP, -3.5000V .
the trigger point is when the input signal 4.0000V
exceeds the trigger level 45000V oK Cancel

Close

[ -5.0000V
500ms 750ms

Description of trigger source (3) Detection and (4) Threshold

O When the OR/AND trigger is used: (3) Trigger detection when the UP/DOWN trigger is selected for

detection.

Trigger UP
Threshold

Input signal /\/ P/
Trigger DOWN

0O  When the window trigger is used: (3) Trigger detection when the INTO WIN / OUT WIN trigger is
selected for detection.

Trigger OUT WINW Trigger INTO WIN

Upper threshold

InpUt Signal /-\/ V\/ K
Lower threshold

Trigger OUT WIN M Trigger INTO WIN
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5.Trigger Setup — 5.3.Pre-Trigger

Description of trigger source (5) Filter

0  Trigger filter
The trigger filter function ensures that a trigger is detected when the trigger conditions are met for a
specified period of time, in order to prevent erroneous trigger detection due to noise or chattering in the

signal near the trigger level.

/lf \Trigger detection point
Trigger level Pal A
CHn input signal / VV

T Trigger filter

5.3. Pre-Trigger
When performing memory recording, a pre-trigger can be set to adjust the recording length before and
after the trigger detection point in the memory block.
Trigger detection
Trigger level End measurement

Start measurement

Input signal N

Pre-Trigger (Post-trigger)
P S 7

30% ’ (70%)
Memory block

5.3.1.  Pre-Trigger Setup
O Tapthe [SETUP] key on the side menu to display the setup menu.

0 Tapthe [Recording] tab in the recording setup to display the recording setup screen.
The recording device settings are displayed below the recording setup.

0O Tap [Pre-Trigger] on the right of memory recording to set the pre-trigger.

Real-time

. Sheet 1 OFF
printing

Printer

Memory Points 10k | ( Recordingtime 2s )

ey ooy | 190 | o | o || preioger éD
- )l
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5.Trigger Setup — 5.4.Start Trigger

5.4, Start Trigger
The start trigger function starts recording when the trigger conditions are established for the channel
specified in the trigger source. Press the key on the operation panel to put the product in the
standby state.
Printer recording, SSD recording, and memory recording start when the start trigger is detected.

Press | START | key Start trigger occurs End recording
_| Recording time
y

. X

4

AVAVAVAVAVAVAVAVAVAVAVAY

%

During record

Printer recording [N e i N A e
SSD recording Wm
Memory recording 7_//_ _/_ _/_7

Trigger occurred Trigger occurred Trigger occurred

Standby state waiting
for start trigger to
start recording

5.4.1.  Start Trigger Setup
Step 1. Tapthe [CH] key on the side menu to display the channel setup sub menu.

Step 2. Tapthe [Trigger] tab on the bottom right of the sub menu to display the trigger setup screen.

Step 3. Tap the [trigger menu selection] on the top of the trigger setup screen (1) to display [Start
trigger].

Start trigger -](——(1) Trigger menu selection:

g Switches the menu.
E\(2) Channel:  Selects the start trigger source channel.

Channel | S1CHT v

Detection | UP .‘_\\(3) Detection:  Selects UP, DOWN, INTO WIN, or OUT WIN for the
_ _ polarity of the trigger signal.
Threshold | 0.0000 \

=T~(4) Threshold: Sets the trigger level (threshold).

(5) Filter: Sets the filter time for noise removal.

The setup and operations of (1) to (5) are the same as "5.2 Memory
trigger".

Filtes 0

sloal
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6.Measuring Input Signals — 6.1.State Transition of Main Unit Operation

6. Measuring Input Signals
6.1. State Transition of Main Unit Operation

This product is divided into three states according to the operation state: measure, record, and
playback.

The key can also be pressed in the measurement state to perform pen recording (real-time
waveform printing).The key can also be pressed in the measure state to perform printer
recording, SSD recording, and memory recording.

Measurement screen Pen recording screen

= PRINT | key =

POWER | key |0+ = >»r.. . =
ON | = il
. STOP | key - =

1 or ; sere.

% o

PRINT | key

ol o | KN - Am = =a ( “m".r = EN - hm sy ) ¥m

A Waveform recording
START | key [ PLAYBACK] key
[ MEASURE] key
W Record screen Stop recording Playback screen ¢
¥ ¥ ¥ 2 ¥ ¥ I3 "mm"i Or — X ¥ I ¥ &
. A ~ STOP | key

= > ll—

{ b= =

= START | key =

( ==

During recording, the screen is During playback, the screen is

enclosed in a red frame. enclosed in a green frame.
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

6.2. Monitor Display and Pen Recording
6.2.1.  Monitor Display Function

Tap the recording device selection in the side menu to display the image waveform recorded on the
selected device on the waveform monitor.

Printer recording

lf"\'a‘M‘fh\M e e
W\ \ HI\I ?

s
t

AR ‘-‘r W

" \' I IJ'\\'I'.".

X

LR

SSD

MEMORY

oms #500ms 5000ms 73500ms

SSD recording
NN R

oms 2t 00ms To0ms

v BN - Kl [ =] =3

Memory recording
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

Pausing
Tap the [PAUSE] key on the waveform monitor to stop the monitor.
In this state, you can pinch in (reduce) or pinch out (expand) the waveform on the waveform monitor.
You can also use one finger to drag the screen up, down, left, or right to move the display area.

] 322021
[Zoom ratio X:x1.00 11:05 AM

Y:x1.00 <
MEASURE
PLAYBACK
Wq

O S i o

K e S Slemimp L —

{ Pinch in (reduce) H Pinch out (enlarge) H Move display area ]..._

<«

=
| e |
%
ch
3 PAPER

v ]
G

A

|

A
I

= || ¢

Oms 250ms 500ms 750ms

Trigger Synchronization
When the recording device is set to [ MEMORY], a trigger is set, and [ TRIG.SYNC.] is enabled, the
latest waveform is displayed with the displayed waveform synchronized to trigger detection.

Trigger detection point

¥ 30

1107 AM

Wﬂ M ‘N"“ M\“ I

o T T R T o T 2 B o Y R 2 T s ¢ & B = I o B 2 T o B s T Y = B £ B s B 2

\ ! VoIx Loty Vit A PRINTER
550

.. - = PN
PAUSE

\_ N
=1 PAPER

Oms 25ms 50ms 15ms

Sema/div

(20ksis) : %Y FFT
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

Sampling speed
Use the [ Sampling speed] key on the left edge of the control bar to change the sampling speed
according to the recording device. Set the optimal sampling speed while viewing the monitor waveform.

10ms/di
=Y, K] EREN =2

X-Y Waveform and FFT Analysis

SHEET1

Set the optimal sampling speed while viewing the monitor waveform.
For details, see "4.4.1. Setup the Sampling Speed".

When [SSD] is selected as the recording device and [ NORMAL] is selected as the data format,
FFT analysis and the X-Y waveform display for the control bar waveform format are enabled.

X-Y waveform conditions

Recording device: SSD
Sampling speed: 1 kS/s or lower
Data format: NORMAL

Analog input amp: 2 channels or above

X-Y waveform (Single screen format)

X-Y waveform (Quad screen format)

PO ans | vaws | Diplay | Scale 3722021 Ao Toposon) s | vau splay ale 322001
v | @ s mon @D @O | [ |[a* e won @D @O | [T
{ 25000000 o - | { H -
3 P X3 I — - PRINTER | xv1 I — - PRINTER
g w SHOHI s1CHE m @ w SHCHI s1oH Q @
[ ch ) . s @D @ | -‘.“ secht sicit (D @
o wmory | | | NS AN e [T T T || eeomy
| > ey}
! 1 ocom
i o] | s > sause
i 1 Alipenup | All pen down — Alipenup | Allpendown —_—
| T |
// ac| T — T e
| —_—
iy Lol e s | on | s |
= = e
—
C Jageason sgomc
soarsjii soamiiv
avosis) m il “ Hhl n ao0sis) m il “ s “
FFT Analysis
I ¢ Analysisi L26AN
& e

FFT analysis conditions

Recording device: SSD - / L“M"‘”’«”ﬂ'“*““'W‘W
\ P

Sampling speed: 1 MS/s or lower > j W

Data format: NORMAL

Analog input amp: 1 channel or 2 channels

(01
PLAYBACK

vvvvv

- il il

1Hz
1oms/div o
(10ks/s)
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

6.2.2. Pen Recording

Pen recording enables direct waveform printing to the recording paper without saving the measurement

data.
This enables single-touch simple and certain waveform recording like a conventional pen recorder.

Pen Recording

Press the | PRINT | key on the operation panel when the waveform format is set to [Y-T] to perform
real-time waveform printing with the printer block.

The chart speed (sampling speed) and input module settings can be changed while executing pen
recording.

= B

omniace RA3100

O Press the | PRINT | key on the
= @ operation panel to start waveform

recording with the printer.

Pen Recording Mode

(1)
()

3)
(4)

When [PRINTER] is selected as the recording device, tap the menu on the right edge of the control
bar and select [ PEN REC] to enter the pen recording mode, which enables unique functions for

recording to recording paper.
5

10 20 50 100 FEED
mmy/s mm/s mmy/s mmyjs mmy/s mmy/s

\ VA

500ms/div
(200S/s)

(1) 2) 3) (4) (5)
Sampling speed setin [ WAVE] on the control bar

Chart speed (6 point): Frequently used recording speeds can be registered in the preferences to enable
single-touch chart speed settings. See "Other setup” in "8.1.4 Printer".

FEED: The recording paper is fed (idle feeding) while this is pressed.

Print annotation: Tap this key during waveform recording to print annotations together with the

waveform at a timing of your choice.
For information on annotations, see "6.2.3 Text to Print Function".
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

Setting the Chart Speed Keys

Follow the procedure below to set the chart speed keys.

Step 1. Tap the [ SETUP] key on the side menu to display
the setup menu.

Step 2. Tap [Printer] in [m Recording setup] to display the
printer related menu.

Step 3. Tap [Other setup] on the top of the [Printer] setup
screen to display the chart speed key settings.

Step 4. Tap [Chart speed key 1] to [ Chart speed key 6]
to display the setting dialog. Tap the desired chart
speed to set.

N ]

Fmmecing | Charwad bri | Shawt | Peiminr

- [ o | 2
o= [
<l =[] = | -

E.mm -

Recording | Channel list | Sheet | Printer

Printing Header Annotation Footer Other

Chart speed key Userl

20
mm/s

50
mm/s

100
mmjs

1 2 5 6
mm/min mm/min mm/min mm/min
12 30 2
mmj/min mm/min (5.
5 10 20 4
mm/s mm/s mm/s ’ mmys
100
mm/s EXT.
‘ OK ‘ ‘ Cancel ‘
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

6.2.3. Text to Print Function

This product has a function for printing header, annotation, and footer text before, during, and after
waveform recording with the printer.

Annotations are automatically overlaid on the waveform and printed every 300 mm. Tap the [ Print
annotation] key on the control bar during waveform recording to print at a timing of your choice.
When CH name printing is enabled, the CH name is printed before printing the waveform.

Printing example

Header printing Prints CH name | |Prints annotations| |Press the key or [ PRINT |
Prints a header before printing overlaid on the key to end waveform printing.

before printing the the waveform waveform Recording ends after printing the
waveform footer.

Titie: Operation Check Test ii7i7| Title: Operation Check Test

Tist Ng, ;0123436
Test Day : March 3, 262( :
TestPlace  :Center s1chlf | &

Tester : OmniAce

Test Contents © xxXxX XXX CXXXAKAAK
YYYYYYyy TYYYYYYYY
ZIIFZIII TI2ZI2177

Input Conditions : input Conditions

¥5 s1c:| [ Bbinage | S

HZ: 1-CHz| | ByAltage : B : H2:

CH3: I p : o CHE:

CHa: CHa:

CH3: CH3:

CHB: CHB:

CHT: CHT:

CHB: CHB:

CH: CHg:

CH10 S$4-ChI CHio

sacf |

§2CH3| |7

$2LHY

S3CHL |,

sscz| |

soHL| | =

S6-LHI

DATA SPEED =100 5/5 {1 5/dly)
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

Setting the Text to Print

Step 1.

Step 2.

(1)
()

®)
(4)
©®)

(6)

(7)

(8)

Tap the [ SETUP] key on the side menu to
display the setup menu.

Tap [Printer] in [m Recording setup] to display
the printer related setup menu.

Tap [Header], [Annotation], or [Footer] to
display the corresponding settings screen.
The setting method is the same for each.

Select the text to print.

Input text in the text area.

Double-tap the text area to display the software
keyboard (9). Enter the text to print from the
keyboard.

The [Delete text] key clears one row.
The [Delete all] key clears all the input text.

The [Insert row] key inserts one row in the
specified row position.

The [Delete row] key deletes the specified row
and brings the lower rows up.

The [PRINT] key prints the text ((2)) to the
recording paper.

The [Import/Export] key exports (backs up) text to
external media (such as an SD memory card or USB
stick) or imports (reads) the text backed up to external
media.

& Sriup - Borerdeg een

Brcpscbing | Chanwad bad | Shamt  Peimbr

L [ T

(9) Software keyboard I TR S B B e r 9
Double-tap the position to input text to display the ** : ID L' u"' ‘" "’ u‘ ‘
software keyboard. s (o] @ |z ][=
9)
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6.Measuring Input Signals — 6.2.Monitor Display and Pen Recording

«  Setup-Recording setup - Printer

Importing and Exporting
The [Import/Export] key enables the header,
annotation, and footer text set in the main unit to be
saved to or imported from external media. On the
import/export screen, a list of the text set in the main
unit is displayed on the left and a list of the text saved to
external media is displayed on the right. bd

Text in internal storage / Ny

File list on external media

SDcard

Choice

v A
g ]
H 3
[ A

< Setup-Recording setup - Printer

Export
Save the text set in the main unit to external
media. Place a check mark on the left of the | T -

text to save (for example, annotations), and tap [ e
the [ Export] key in the center to save the
annotation text to external media. 4

Place a check mark on the text to save /

Tap the [Export] key

‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Please input the file name.

Enter the file name and tap the [ OK] key to
save the text to external media with the

ified fil .
specified file name :_/ : \::

S

NewAnnDtationl X

Export

Do you like to export text data?

‘ OK ‘ Cancel ‘

«  Setup-Recording setup - Printer x

Saved with the specified file name

Footer fle

O The import/output folder of external media is fixed to "(drive name of external media)¥RA3100¥ Text¥".
The text file is "filename.txt" and the file extension is ".txt".
To create a text file using the text editor on a computer and import it to the RA3100, create the above
folder and insert the file in that folder.
The above folder is automatically created by executing the export process.
It is recommended that you execute the export process once to ensure the correct folder name.
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Import

Reads a text file saved to external media to the main unit.
Place a check mark on the file to import in the text file list on the right of the import/export screen and
tap the [Import] key on the center to display the dialog box for selecting the import destination.

Select the import destination and tap the [ OK

Place a check mark on the text to read

] key to read the text file.

& Setup- Recording setup - Printer

Tap the [Import] key

Select header, annotations, or footer

\

Print Setup
Tap [SETUP] in the side menu —
[m Recording setup] — [Printer] —

Please select the import destination.

S

Header

Import

Do you like to import text data?

Cancel ‘

Import completed.

[ Printing] to display the [Printing] setup
screen, where the information printed while
printing the waveform with printer
recording can be set.

& Setup - Recording setup

rinting | Header  Annotatic

on  Footer

[N ey o e -
=
-
O L o - |
. I
O T . I .
- e _ o
[
>
>

Other

(1—]
2)— |
@)—]
4)— |
(5)— |
6 —
(7)) —
8 —
(9)

(1) Header:

(2) Annotation: Prints annotations together

(3) Footer: Prints the footer/scale after

(4) Grid:

(5) Date:

(6) Data name:

(7) Time axis:

(8) Recording speed:

(9) Printlines:

with the waveform.

waveform printing ends.

Selects the grid to print while printing the waveform.

Prints the data name while printing the waveform.

recording speed using line numbers.

Prints the header text/CH name before printing the waveform.

Prints the date and time of recording while printing the waveform.

Prints the time below the recording while printing the waveform.

Prints the recording speed (sampling/chart speed) while printing the waveform.
Specify the print position of the date/recording name, trigger/mark, time axis, and

64
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6.3.

Starting and Ending Recording

This product has three recording devices: printer, memory, or SSD. When recording is enabled for a
device, the data recorded to each device is recorded to the SSD while it is recorded to the device.
For the printer, the waveform data (P-P values) printed to the recording paper are also recorded to the

SSD.

For the memory, the memory data is recorded to the SSD when memory recording ends.

6.3.1.

Recording Setup

Tap [SETUP] — [Recording setup] on the side menu.

(1)
()
©)
(4)
(®)

< Setup X
M Recording setup
Recording Channel list Sheet Printer
Printer, SSD, Memory Channel list setup Channel setup for Printer setup for
recording setup for modules Y-T waveform sheets. Headers, Footers, etc.
W Mail| |itsetup
Record agement Image management Environment Display
Delete re ad data, Delete or print Setups for Time, Display, Display setup for
restore re ing setup screenshot images. LAN, etc. Y-T waveform screen.
W Oth| |:tup
Mainter e Operation history Version management
Mainten: of History display of Power, Version information,
Panel ke inters, etc. Recording operation Main unit update
&« Setup - Recording setup X

— ey Mode

——————————> Dataname

Recording time

————————— Starttime

>

> Interval time

Recording | Channel list

Sheet

Printer

Standard

New Record

Maximum
time

‘ putomatinumbering “
Edmhm‘nlzlslzlms

Number of Recording times 2

0 d 0
0 —— -~
©l® —— = N
(9) ————>  Memory “ Points ( Recording time 100ms )
Recording blocks Endl .
et | oo | ot o | e | 103 |
(10— —
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(1)
()

@)
(4)

©®)

(8)
©)

Mode:

Data name:

Recording time:

Start time:

Interval time:

Recording device:

Printer:

Real-time printing:

SSD:
Memory:

Points:

Recording blocks:

Endless mode:

Pre-trigger:

(10) Thumbnail:

Mode

This product has nine recording modes to enable complex measurement to be easily set.
Press the [ Mode] key to display an explanation of each recording mode on the monitor and select a
mode suitable for the measurement to perform.

(1) Standard
(2) Starttime
(3) Start trigger

(4) Interval (N times)

Selects the optimal mode from the nine recording modes.

Specifies the name of the recorded data.
When [Automatic numbering] is enabled, numbers are automatically appended
to the name.

Ends recording after recording for the specified time after recording starts.

Starts recording at the specified time after starting measurement with

the [START | key.

Performs recording at the specified interval. Recording ends when recording
has been performed the number of times specified in [Number of Recording
times].

Enables/disables recording to the recording device (Printer, SSD, or Memory).
The devices can be set independently.

Enables/disables printer recording.
When enabled, the P-P data is recorded to the SSD with sampling of printer
recording.

When printer recording is enabled, real-time printing to the printer can be
enabled/disabled.

When enabled, the waveform of the specified sheet is printed from the printer
while saving the data of the printer recording.

When disabled, printing to the printer is not performed.

Enables/disables [SSD].
Enables/disables [Memory].

Specifies the sampling count (the data count per channel) to record for each
memory recording.

Specifies the number of blocks to record for memory recording.

When the endless mode is enabled, the blocks start to be overwritten from the
first block when the record blocks are full.

Sets the pre-trigger in the memory block.

Specifies the channels to display thumbnails for and the compression rate.

(6) Start trigger + Interval (N times)

(7) Starttime + interval (N times)

(8) Starttime + Start trigger + interval (N times)
(9) Window recording

(5) Start time + Start trigger
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(1) Standard

(2)

Press | START | key End recording

Recording time

v A4

\VAVAVAVAVAVAVAVAVAV/IVAVAVAVAV AVAVAVAVAVAVAVAVAVAVAVAN

During record

Printer recording [a e e N o N el N
SSD recording [N N AN
Memory recording —_/_ _/_ _/_—

Trigger occurred Trigger occurred Trigger occurred

When the key on the operation panel is pressed, recording to the various devices specified
in the [ Setup] menu starts, and continues until the time set in [ Recording time] in the recording
setup elapses or the key on the operation panel is pressed. Memory recording records the
input data to memory when the trigger is occurred after recording starts. Data recording is not
performed unless a trigger is detected.

Start time
Press | START | key Start time End recording

Recording time
A2 N

\AVAVAVAY AVAVAVAVAVAVAVAVAVAVAVA

During record

Printer recording [N o TN D
SSD recording [N e tmR e AN AN N
Memory recording —| -~ }— | 7 |—

Trigger occurred Trigger occurred Trigger occurred

When the | START | key on the operation panel is pressed, the product enters the measurement standby
state and recording to the various devices starts at the [ Starttime] set in the recording setup, and

continues until the time set in [Recording time] in the recording setup elapses or the | STOP | key on
the operation panel is pressed.
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(3) Start trigger

Press | START | key 'Recording time

Start trigger occurs End recording

i Y Y
During record

Printer recording [ i N TN
SSD recording —\/\/\/\/\,
Memory recording —_/_ _/_ _/_

Trigger occurred Trigger occurred Trigger occurred

When the key on the operation panel is pressed, the product enters the measurement
standby state. Recording to the various devices starts when the channel trigger specified in [ Start
trigger] is occurred and continues until the time set in [Recording time] in the recording setup
elapses or the key on the operation panel is pressed.

Interval (N times)
B Interval time _
Press | START | key © 1time | N times End recording
Recording time ‘Recording time
A ”) Y Y
\VAVAVAVAVAVAVAVAVAV/\VAVAVAVAVAVAVAVAVAVAV/\VAVAVAVAY AVAVAVAVAN

During record \Mrecord
Printer recording [N N N N

SSD recording [ R N N TN
Memory recording —_/_ _/_ _/_

Trigger occurred Trigger occurred Trigger occurred

When the key on the operation panel is pressed, recording to the various devices starts and
continues until the time set in [ Recording time] in the recording setup elapses, and then the next
recording starts when the time in [Interval time] elapses after measurement starts. Measurement ends
when recording has been performed the number of times specified in [ Number of Recording times] for
the interval.
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(5) Start time + Start trigger
Start trigger occurs

Press | START | key 'Recording time

End recording

<

A4

A 2
¢ Vvl
Start time

During record

Printer recording [ N N R

SSD recording [N e N AN N

Memory recording —_/_

e

Trigger occurred Trigger occurred Trigger occurred

AVAVAVAVAVAVAVAVAVAVAVA'

When the key on the operation panel is pressed, the product enters the measurement
standby state after the time set in [ Start time]. Recording to the various devices starts when the
channel trigger specified in [ start trigger] is occurred, and continues until the time set in [Recording
time] in the recording setup elapses or the key on the operation panel is pressed.

(6) Start trigger + Interval (N times)
Start trigger occurs |

Interval time

Press [ START | key © 1time

Recording time

\ 4

Y

Y

\WAVAVAVAY

AVAVAVAVAVAV/

Start trigger

occurs

N times

‘Recording time

End recording

LA >

\VAVAVAVAY AVAVAVAVAL

During record \Mrecord

Printer recording W\/_\/\/

SSD recording [Nl N TN TN

Memory recording ——| |

Trigger occurred Trigger occurred Trigger occurred

When the key on the operation panel is pressed, the product enters the measurement
standby state and recording starts when the channel trigger specified in [ Start trigger] is occurred.
Measurement continues until the time set in [ Recording time] in the recording setup elapses, and then
the next recording starts when the time in [ Interval time] elapses after recording starts, and the

product waits for the next start trigger.
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(7) Start time + Interval (N times)

Press | START | key

Start time )

Interval time

1 time
Recording time

\4

»

A

y

VW

\

AVAVAVAVAVAV/

N times
'Recording time

End recording

<

e

y

\VAVAVAVAY

VW

During record \Mrecord

Printer recording

v dharab s ah e

SSD recording

Memory recording —|

Trigger occurred Trigger occurred Trigger occurred

When the | START | key on the operation panel is pressed, the product enters the measurement
standby state. Recording starts at the time set in [ Start time], then continues recording for the time set

in [ Recording time].

Measurement repeats at the interval set in [ Interval time].

(8) Start time + Start trigger + Interval (N times)

Start trigger occurs |

Interval time

Press | START | key

l

Start time I

A

\VAVAVAVAVAVAVAVAVAY/

1 time
Recording time

Y

A

y \

\VAVAVAVAY

AVAVAVAVAVAY/

Start trigger occurs

N times
‘Recording time

End recording

a a

4

VW

AVAVAVAVAN

During record \Mrecord

Printer recording

g ah

SSD recording

Memory recording ——

Trigger occurred Trigger occurred Trigger occurred

When the | START | key on the operation panel is pressed, the product enters the measurement
standby state and starts the procedure indicated in "(6) Start trigger + Interval (N times)" at the time set

in [ Start time].
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(9) Window recording
Press | START | key Press | STOP | key to end

During record

A

>

Recording time
>

Window recording
SSD recording [ AN X T PN

When the | START | key on the operation panel is pressed, recording to the various devices starts, and
continues until the | STOP | key on the operation panel is pressed. The data of the time set in
[ Recording time] until stop is recorded to the SSD.
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6.3.2.  Starting and Ending Recording

Start recording

Press the | START | key on the operation panel to
start device recording and enclose the screen with a

red frame. - |

When the memory waveform is displayed on the
monitor, you can display the [ Trigger] tab from
[CH] on the side menu to display [Memory block]
for checking the state of recording to the memory
block.

Each time a trigger is detected and recording to the
memory block is performed, the display is updated
with the latest waveform and used block count.

Stop recording
Recording ends when the recording time set in

[ Recording time] elapses or when the [STOP| key

on the operation panel is pressed. Then the monitor
screen automatically switches to the [PLAYBACK]

screen and displays the last recording data. The
screen is enclosed in a green frame on the
[PLAYBACK] screen.

Green frame

When the memory waveform is displayed on the
monitor, you can display the [ Trigger] tab from
[CH] on the side menu to display [Memory block]
for checking the recorded memory data.

You can tap [Display block] in the memory
waveform playback to change the recorded block
with the rotary knob.

Tap and change the display block with the rotary knot/

WME

T BT

X=x00
Vxl0o

T
a0
T
S
E ;
2

seTup

il
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6.Measuring Input Signals — 6.3.Starting and Ending Recording

6.3.3.

Pausing Recording and Scrolling Back

Start recording with the printer recorded or SSD recorded waveform displayed on the waveform monitor.
The [PAUSE] key can be tapped on the side menu during recording to stop the monitor waveform but
continue recording. Since the product is still in the recording state, [MEASURE] is selected on the side
menu and the waveform frame remains red. Scroll the waveform monitor to the right in this state to
scroll the waveform back and check the past waveform that has already been recorded. Scroll the
waveform monitor to the left to display the waveform recorded after pausing. You can also pinch in
(reduce)/pinch out (expand) the waveform.
Tap the [ PAUSE] key again to monitor the waveform with the latest data.

3/3/2021
11:50 AM

PLAYBACK

PRINTER

Pinch

in (reduce)

Pinch out (enlarge)

15 500ms

15 550ms

15 600ms

“ il | il |

SHEET 1

1s650ms

Name Test1
Start  03/03/2021 11:50:02 AM
End  03/03/2021 11:51:02 AM

(

Tap the [PAUSE] key to
stop the monitor.

|

1WMPD4004444C
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/. Playback Recorded Data

To playback recorded data, tap [ PLAYBACK] for [ MEASURE/PLAYBACK] on the side menu to
switch the monitor to the playback screen. The monitor automatically switches to the playback screen
when measurement ends.

3/2/2021

X:x1.00 11:01 AM
Y:x1.00
MEASURE

<« PLAYBACK key

Select recording device

Name Mew Record
Start  03/02/2021 10:59:50 AM
End  03/02/202111:00:03 AM

DATA

Data selection key

Waveform format

7.1. Select Recorded Data

Tap the [ DATA] selection key on the control bar to display the recorded data list indicated below.
Select the data and tap the [ OK] key to display that waveform.

D

Environmental test31

01/22/2021 02:13:18 PM

Environmental test32

01/22/2021 02:15:18 PM

Environmental test33

01/22/2021 02:17:18 PM

Environmental test34

01/22/2021 02:19:18 PM

Environmental test35

01/22/2021 02:21:18 PM

Environmental test36

Endurance j

Endurance

01/22/2021 02:23:18 PM

01/22/20,

01/22/2021 02:27:17 PM

Environmental test25 | 01/22/2021 02:01:18 PM Data name Endurance test37
Envimnmenta'stzﬁ 01/22/2021 02:03:18 PM Start time 01/22/2021 02:26:08 PM
Envimnmsntaist?? 01/22/2021 02:05:18 PM End time 01/22/2021 02:27:08 PM
Environment it28 | 01/22/2021 02:07:18 PM PC name RA3100-01
Environmel 01/22/2021 02:09:18 PM Version Ver.1.0.3
Environment 01/22/2021 02:11:18 PM File size 3.05 MB

Printer recording

SSD recording

Memory recording

Sampling speed

100ms/div(1kS/s)

10ms/div(10kS/s)

1ms/div(100kS/s)

Data format P-P MNORMAL NORMAL
Real-time printing Sheet 1/ OFF

Pre-Trigger 10%
Points 10k
Recording blocks 10 /10

Module configuration

Data name: The recording name set in the recording settings. Setting an easy-to-understand name
when recording makes it easier to search for the data to playback.
Date/Time: The date and time that the data was recorded

Recording info: Displays information on the selected recorded data.
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Selection procedure
Step 1. Tap the [ DATA] key on the control bar to display the recorded data list.

Step 2. Swipe the recorded data list up or down to move the displayed list up or down.
Step 3. When you have found the data to display, tap that data.

Step4. Tap [OK] on the bottom of the list to display the selected recorded data on the monitor.

7.2. Playback Recorded Data

By displaying recording data in the waveform monitor and selecting a device in the side menu, the
waveform for each device when recording is displayed.

3/2/2021
X:x1.00 11:01 AM

q

/ b 1 . .
N X 0 [ Move display area ] Select recording device

I Y axis
Enlarge/reduce

MEMORY

e il

Time axis
| Enlarge/reduce —————

0s Is 2 Is

=3 EN - | - [~ BN oo [JE«—I Control bar switch] key

7.2.1. Playback Screen Operations
Enlarging/Reducing the Waveform

Pinch in/out the waveform monitor in the time axis direction to enlarge/reduce in the time axis direction
and pinch in/out in the amplitude direction to enlarge/reduce in the amplitude direction. The enlargement
ratio is displayed in the zoom ratio on the top left of the monitor.

Scrolling
You can use one finger on the waveform monitor to drag the screen up, down, left, or right to move the
display area.
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7.2.2. Thumbnails

Tap the [ Control bar switch] key to switch the functions on the control bar in the order [ WAVE] =
[ THUMBNAIL] = [CURSOR] = [PENREC] = [WAVE].

Select [ THUMBNAIL] to display the thumbnail waveform of the channel set in the recording setup

menu in the control bar area.

You can also tap the [thumbnail display channel] key to select the channel to display.

al T T 3/3/2021
11:57 AM

g8

MEASURE

>
é
0

15 750ms 215 800ms 215 850ms 215 300ms

==
= 8
g2

Tap the thumbnail d ' Thumbnail wave [ Control bar switch] key

waveform to display the
waveform at the tapped
position.

Thumbnail display channel
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Thumbnail display channel
Tap the thumbnail display channel (in red) in [ THUMBNAIL] to display the channel selection dialog.
Select one channel with analog input module measurement enabled. The waveform cannot be
displayed in the thumbnail of a logic channel.

T — SLOT 1 [RA30-101] ‘ OFF | OFF ‘
@ | sz [ w [ w [ = [N
V OFF | OFF ‘

. . SLOT 3 [RA30-103] ‘
Thumbnail display channel

y4

SLOT 4 [RA30-106]

SLOT5 [-------] 1

SLOT 6 [RA30-105]

SLOT 9 [RA30-112]

Display scale 110 120 | 1/50 | 1/100 1Al

=)
5
A

Output file

Display scale: 1/10, 1/20, 1/50, 1/100, 1/All
Making the scale smaller (with a larger decimation number for the data to display) displays a
wider time range of the waveform, because the number of points to display is the same. 1/10
is the 10 x time range, and 1/50 is the 50 x time range.
1/All cannot be selected in the measurement mode.

Output file: OFF, ON
The thumbnail display reads the recorded data and performs decimation.

OFF Do not output the data for display to the SSD.
Decimation occurs each time the recorded data is switched.

ON Output the data for display to the SSD. When set to ON, the display process is faster
because decimation is not required, but more SSD space is consumed.
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7.2.3. Cursor

(1)

When [CURSORY] is selected for the [ control bar switch] on the right edge of the control bar, the A
and B time axis cursors are displayed.

Cursor A Cursor B
.Z‘\ o Té 3/1/2021

Mmul Turn the rotary knob to
E move the cursors.

/

\‘.

/
i3

\/\ i /" ’\
N\ 7 N
S — // ol \ / .‘ /
15 750ms 215 800ms 215 850ms 215900ms. 2
| biw.
R Smiotean S s s | ([
Y: 29.8062mV Y 6.8687TmV Y. 36.6750mV  AVG: 6.3824 mV' T e
(1) 2 3) “4) (%)
Cursor position data information
A: Recorded data information of the cursor A position

X is the time from the first of cursor A, and Y is the data value at the position of cursor A.

B: Recorded data information of the cursor B position
X is the time from the first of cursor B, and Y is the data value at the position of cursor B.

A-B: Information on the difference between cursors A and B
X is the time between cursors A and B, and Y is the data difference value between cursors A
and B.

b/w AB: The maximum value (MAX), minimum value (MIN), and average value (AVG) between cursors
A and B.
However, this is disabled for printer recorded data because the P-P value is used. It is also
disabled when the P-P value is selected for SSD recording.

[ Jump to cursor] key
Tap the key to move the waveform so that the cursor position is in the monitor center.

[ Move cursor to center] key
Tap the key to move the specified cursor to the monitor center.

Cursor selection

Select the cursor to change the cursor position for.

The cursor switches in the order [A] = [B] = [A-B] each tap.

Turn the rotary knob with [A] selected to move the cursor position of cursor A.

Turn the rotary knob with [B] selected to move the cursor position of cursor B.

Turn the rotary knob with [A-B] selected to move the cursor with the distance between and A and B
retained.
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(5) Channel selection
Selects the channel to display in the cursor position
information. Tap the [channel selection] key to display
the channel selection screen indicated below, where
you can select the channel to display in the cursor
position information.

7.2.4.  Printing Out

SLOT2 [RA30-102]
SLOT3 [RA30-103]
SLOT4 [RA30-106]
SLOTS | 1
SLOTE [RA30-105]
SLOTT 1
SLOTS | 1

SLOTY [RA30-112]

CH1

SLoTHRAse-ron “

OFF

OFF

oK

Press the | PRINT | key on the operation panel with the waveform of the recording data displayed to

use the printer to print the waveform between cursors A and B on the monitor.

O  After reading recorded data, cursor A indicates the start of the data and cursor B indicates the end of the

data.

Even if the time axis or waveform amplitude is enlarged on the monitor, the printer prints the recorded

time axis and amplitude set in the channel setup.
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7.3. X-Y Waveform

Data recorded with the following conditions can be used to display the X-Y waveform if [ X-Y] is
selected as the waveform format in the control bar. The X-Y waveform enables four waveforms (X-Y1 to
X-Y4) to be displayed at the same time.

X-Y waveform conditions

Recording device:
Sampling speed:
Data format:
Analog input amp:

SSD

1 kS/s or lower
NORMAL

2 channels or above

X-Y waveform display

7.3.1. X-Y Display Settings

7.3.2. X-Y Control

By tapping the [ Single/Quad] key for display control, the X-Y waveform can be displayed as four
waveforms overlaid on a single screen or as four separate screens.

X-Y waveform (Single screen format)

X-Y waveform (Quad screen format)

5.0000000

i 0.0000000

5.0000000
10.0000000 25000000 5.0000000

N

yasl X2 X3 X-v4
 pen down TR Pen down B ven down BTN Per down IR

5.0000000|

10,0000000]

-10.0000000/
5.0000000/

-10.0000000|
10.0000000 10.0000000 10.0000000

Clear

5.0000000

-5.0000000
10,0000000

7.3.1.  X-Y Display Setup

The horizontal axis of the display settings box indicates the setting state of xaxis | Yaxs | Display | Scale
waveforms X-Y1 to X-Y4 and allows the display to be switched on or off. o oN on

. . . v . m  S1CHL S1-CH2 0 m
With the single screen display, specifies the scale of which channel to I
display. X2 sicHr s2cH UQ ()
X axis, Y axis: Display the slot and channel number of each axis. X5 son san & &)
Display: Switches the X-Y waveform display on/off o o
Scale: Switches the scale display on/off ot s s @D @O
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7.3.2. X-Y Control

(1)

()

®)

(4)

©®)

(6)

(7)

(8)

9)

Meas. ON:
Enables/disables X-Y measurement. (1)—"m CHsetup (6)
All pen up:
Tap this key when the X-Y waveform is displayed on the 2) Allpenup Allpen down (7)
monitor to pause the X-Y waveform display. This enables
unnecessary waveforms to not be inserted when switching ) Clearall Line (8)
the monitored input signal, etc.
Clear all: (4) Grid ON Single (9)
Clears all the X-Y waveform and starts the display again.

: (5)—>
Grid ON/OFF:
Switches the grid lines of the X-Y waveform display area on
or off.
Refresh graph (b/w cursor AB):

Displays the Y-T waveform with the playback mode and displays the X-Y waveform with the range
specified by cursors A and B.

CH setup:

Configures the channel settings for waveforms X-Y1 to X-Y4.

Tap this key to switch to the [X-Y channel settings] screen to configure the X axis and Y axis channel
settings for each waveform.

All pen down:

Resumes waveform display when it has been paused with [All pen up].

Dot/Line:

Switches between rendering the X-Y waveform with dots or rendering it with lines.

Single/Quad:

Switches the X-Y waveform display between the single and quad screen display.

X-Y waveform channel setup procedure

Step 1. Waveform selection Step 1. Step 2. Step 3.
Selects waveforms X-Y1 to X-Y4.
When a waveform is tapped it is highlighted and its SR
state is displayed in the channel table.
Step 2. Axis selection -
Select the X axis or Y axis. ——
When an axis is tapped, the channel specified for I n—
that axis is highlighted and the display changes to sorsimsoss | or
[ON]. B
[X axis] or [Y axis] is displayed for the channel
already set for the other axis. L I )

Step 3. Channel selection

Select the channel.
Tap the channel to set and enable it.

Step 4. When the settings are complete, tap [«] or [x] on the top title bar to return to the original X-Y

waveform display.
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7.4. FFT Analysis

Data recorded with the following conditions can be used to perform FFT analysis if [FFT] is selected
as the waveform format in the control bar. Two types of FFT analysis can be performed at the same

time: Analysis1 and Analysis2.

The FFT analysis technology is described in "10.5 FFT Analysis."

FFT Analysis
Recording device: SSD
Sampling speed: 1 MS/s or lower
Data format: NORMAL

Analog input amp: 1 channel or 2 channel

(1) Analysis switch
Switches the analysis results display between Analysis1
and Analysis2.
Switch the display by tapping the [<] and [>] key on
the left or right of the analysis or swiping the analysis
results area to the left or right.

(2) Meas. ON/OFF
Enables/disables the execution of FFT analysis.

(3) FFT setup
Tap this key to switch to the FFT setup screen to
configure the FFT analysis conditions.

FFT setup

When the settings are
complete, tap the [ <] key or
[X] on the top title bar to
return to the original FFT
analysis display.

Common settings

Analysis settings

Common settings

Graph display: Select to overlay the analysis waveforms
over one screen [ Single] or display
them separately on two screens [ Dual].

Sampling points:
for the analysis frequency.

Window function:
input signal.

AVG processing:
averaging.

FFT analysis result

(1) Analysis switch

FFT waveform monitor \

=~
Analysis 1

.

Tomsjdiv

(2) Meas. ON/OFF

(3) FFT setup

" Freg.exp.
VG processi teave. | weightave.
Al 2
: =
nalyss Function
a pect
u Log

€ FFTsetup X

Graphdisplay | Single

Sampling points | 1000 2000 5000 10000

Window function | Hanning | Hamming

.

Select the sampling points for analysis. More sampling points means higher resolution

Select the window function for analysis. Change the setting according to the state of the

Specify the type of averaging for the analysis results and the number of additions for the

82
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Analysis settings
Analysis selection:
Analysis Function:

X axis:
Y axis:

Channel setting:

Select Analysis1 or Analysis2.

Select Analysis1 or Analysis2. The X axis, Y axis, and CH selection are limited by the
analysis type. Available setting keys are brighter.

Sets the X axis of the analysis waveform.

Sets the Y axis of the analysis waveform. When manual scaling is disabled, the Y axis is
automatically set based on the analysis results. When enabled, the upper limit value
and lower limit value of the Y axis scale can be set manually.

Sets the target channel for analysis. [ Time scale waveform] to [1/3 octave] in the
analysis types are settings only for channel 1 with one channel analysis, and [ Cross
power spectrum] to [ Coherence function] are settings for channel 1 and channel 2
with two channel analysis.

Peak: Extracts the global maximum or local maximum from the analysis results and displays
the top 10 points in the results.
7.5. Search Function

The search function searches for recorded data with the specified search conditions and displays the S
mark (search [l mark) and the waveform near the results on the Y-T waveform.

7.5.1. Search Types and Operations

The following five types of searches are available.

Peak value search: Searches for the maximum, minimum, local maximum, and local minimum

Level search:

Window search:

Searches for conditions above or below the specified threshold
Searches inside (IN) or outside (OUT) the specified upper/lower limit range

Trigger point search:  Searches for the recorded trigger point
Mark point search: Searches for the recorded mark point

Search Procedure
Step 1. Perform the procedure in "7.1. Select Recorded Data."

Step 2. Tapthe [CH] key on the side menu to display the channel setup sub menu.
Step 3. Tapthe [Tools] tab.

A 5 || < seaen >
0 /\q\omnv [
/ 2500y channe [ stonr v m
U % v 50000V
7 1 Cursor link OFF [—
Range AL - n
tuberet [ Joa & | | setom
— oo [ ]| | [
7 = T Filter
] - |
/7/ A (7/ T 7 Threshold 0.0000 V| || serwe
[ - | m ] = EN -~

Step 4. The following two types of search setting operations are available.
If the side menu for search settings is not displayed, swipe near the green frame to display it.

Type 1:

For a pull-down list, tap the [target settings] key, and tap Item in the list.

1WMPD4004444C
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Type 2:

For numeric entry, tap the [target settings] key to change the frame to orange.

The area around the rotary knob turns blue, and the rotary knob can be used to
change the setting.

<

Cu

Search

Channel

rsor link

Range

Number of

se

Dy

arches

etection

Filter
(samples)

Hysteresis

Threshold

N

|2uuey)

S1-CHL  ~

OFF v

ALL ~

ﬂ
1eudig

1000 CN

LEVELUP  ~

o
II

OF|

S
1233u)

0.0000 /

!

G

Execute

Step 5.

Step 6.

<

Cu

Search

Channel

rsor link

Range

Number of

se;

D

arches

etaction

Filter
(samples)

Hysteresis

Thresholc

v

Jouuey)

S1-CH1 v

OFF

ALL

&

1=331a

:

1000 CNT

LEVELUP  ~

3
<

OF

i

= k S
Ja%u

0.0000

Execute

Cursor link | OFF
A
Range
L

Pull-down list settings (Type 1)

Clockwise
Sensitivity increases

Counterclockwise
Sensitivity decreases

Blue

e —

Rotary knob

Rotary knob settings (Type 2)

When the settings are complete, tap the [Execute] key. The search starts, and when the search
is complete, the S mark and the waveform near the results are displayed on the Y-T waveform, and
the side menu switches to the "7.5.10. Search Display Menu." The display position of the S mark
changes according to the display position of the search results.

If the search is canceled, the incomplete results are displayed and the S mark is displayed in the
center.

Searching

640 /1000

[ ]

When there are one or more search results, press the [<] key (back)/[>] key (forward) in the
"7.5.10. Search Display Menu" to change the waveform display. You can press the [ CH] key to
return to the channel setup sub menu and reset the search conditions. Press the [ Close search]
key to return from the "7.5.10. Search Display Menu" to the basic side menu.

84
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7.5.2.

Search Method Types and Settings

The settings differ for each search method (the setting (main unit screen notation)).
"Yes" in the table below indicates a setting available for the corresponding search method.

When the search channel is analog channel data

Conditions where searching cannot be performed

Detection Cursor Number of . . Upper Lower
(search method) link Range searches Filter | Hysteresis| Threshold threshold | threshold
MAXIMUM Yes Yes Yes
MINIMUM Yes Yes Yes
MAXIMAL Yes Yes Yes Yes
MINIMAL Yes Yes Yes Yes
LEVEL UP Yes Yes Yes Yes Yes Yes
LEVEL DOWN Yes Yes Yes Yes Yes Yes
INTO WIN Yes Yes Yes Yes Yes Yes Yes
OUT WIN Yes Yes Yes Yes Yes Yes Yes
When the search channel is logic channel data
Detection . Number of . Bit
(search method) Cursor link Range searches Filter pattern
BIT OR Yes Yes Yes Yes Yes
BIT AND Yes Yes Yes Yes Yes
When the search channel is disabled
Detection .
(search method) Cursor link Range Number of searches
Trigger Yes Yes Yes
Mark Yes Yes Yes

Searches cannot be performed with the following conditions. (The [Execute] key is disabled.)

O For "Mode"

O For"X-Y Display"”
0O  For "FFT Display"
O When memory recording or search detection is set to "Mark"
0O  When the search channel is the logic module and "10.1.2. P-P Sampling"

Conditions for redisplay

The [Redisplay] key is enabled when a search has been

executed.

Redisplay

Execute

The redisplay function displays the same results as the results after

search execution.

The search results are cleared when one of the following operations are performed. The search results
cannot be redisplayed after they are cleared.
O When the [Execute] key is tapped to start search execution

O  When the [Next search] key is tapped to start search execution
O When replay data is selected ("7.1. Select Recorded Data")

0O  When replay data is deleted (when the recorded data is deleted in "8.2.1. Record management")
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Search setup menu
This section provides examples of settings. For information on the method for displaying the search
setup menu, see "7.5.1. Search Types and Operations."

<

Channel
Cursor link

Range

Number of
searches

Detection

Filter
{samples)

Hysteresis

Threshold

Search

v

S1-CH1 ~

OFF

¢

=
I

AL

1000 CN

4
1eudia

LEVELUP

et
<

6]

£
1283u)

<

0.0000

Redisplay

Execute

Jauuey

Channel:

Cursor link:

Range:

< Search >
o
=
B
=3
Channel SICHL  ~ ||&
Cursor link OFF ~
o
searches g
Detection INTOWIN ~ ~
o
(samples)
i g
am
n
e "
0.0000 v
threshold
e
0.0000 v
threshold
E
Redisplay Execute

Select the channel to search.

A
B

Select OFF, A, or B.
OFF

< Search >
P
=
B
3
Channel S6CHA v~ || &
Cursor link OFF ~
o
ol )
1000 CNT| &
searches g
Detection BITOR ~
Filter OFF i
{samples)
Bit pattern =
7
CH1 CH2 CH3 CH4 [:]
L H
CH5 CH& CH7 CHS g
Redisplay Execute

Do not link with the cursor.
Move (link) Cursor A to the S mark line.

Link with Cursor B.
When the cursor link setting is "B", the jump destination is "CURSOR", and the
cursor setting is "A", Cursor B moves to the same point as Cursor A.

~—

T

o

XL
YixLO

(]

e e e e ]

|
g

\

\

DA o B T

| i

+

61162021

<

Channel
Cursor link

Range

Number of
searches

Detection

Search

OFF

OFF

I

ALL

1000 CN

4
1eudiq

TRIGGER ~ ~

Redisplay

Execute

7

Jouuey

12838u)

sjooL

830AM

Search pos,

—

AS

3
1000

<

>

cursorlink
A

Al

100ms

a8 biwAB

115ms 10045000
00073V

%
998 3005 000ns
¥ L1703V

x WA
B84mS B00us 000ns  MIN:
v LG9V AVG:

251200
25048V
D02y

Select All or B/W CURSOR.
All the recorded data is the target and the number of detection results is
1,000.
Cursor A moves to the point of the search result where Cursor A is first,
according to the cursor link set to A.

All

B/W CURSOR

results is 1.
Cursor A moves to the point where the search result is Cursor A,
according to the cursor link set to A.

bt
i

The data between A and B is the target and the number of detection
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[]F The cursor line display must have the "1.6.2. Control Bar" as the [ CURSOR] key. See

Threshold 0

"7.2.3. Cursor" for the cursor settings.

B/W CURSOR (setting before search execution)

Ca)w )7 (@ ) snspon T A )T B T —
e = O = . - €3
(== Threshol —
e e = ==l
- - - . Al [
itk o S — e N = A ‘ >
/‘\_ /\\7—§ /\\ _ /—\\ n B /Angh
e ] S\l T i i S| oxemw
=

For [B/W CURSOR]

The figure above is the search result when the search setting is LEVEL UP and the threshold is
setto 0.

The search is executed for the topmost sine wave (1,000 waves or more).

The cursor A-B setting is set to approximately one sine wave, as indicated in the figure above.
The red circle O on the top of the image is the S mark indicating the search results.

Number of searches: Set the maximum number. The search stops when the number of search results

exceeds the value set here.

Filter: See "Peak Value Search (Local Maximum/Local Minimum)", "7.5.5. Level
Search (LEVEL UP/LEVEL DOWN)" and "7.5.6. Window Search (INTO
WIN/OUT WIN)".

Hysteresis: See "7.5.5. Level Search (LEVEL UP/LEVEL DOWN)" and "7.5.6. Window
Search (INTO WIN/OUT WIN)".

Threshold: See "7.5.5. Level Search (LEVEL UP/LEVEL DOWN)".

Upper threshold: See "7.5.6. Window Search (INTO WIN/OUT WIN)".

Lower threshold: See "7.5.6. Window Search (INTO WIN/OUT WIN)".

7.5.3. Peak Value Search (Maximum/Minimum)

The maximum value or minimum value of the set range is searched.
If there are multiple of the same maximum or minimum values, the first point is displayed.
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7.5.4. Peak Value Search (Local Maximum/Local Minimum)

a

The detection point is the local maximum .-"*-. when larger than two adjacent samples or the local

minimum *,* when smaller than two adjacent samples. The detection point also occurs if the next

value is the same as the local maximum J** or the next value is the same as the local minimum

“e

For "10.1.2. P-P Sampling", the maximum data is searched for the local maximum and the minimum
data is searched for the local minimum.

The local maximum/local minimum search function has a filter and the filter length can be set within the
following range.

Filter: OFF, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, or 10000.

Filter role and methodology

a

When the filter is set to 10 (samples), 10 samples before and after are searched, for a total search
range of 21 samples.

Xn-10, Xn-9, ..., Xn, Xn+1 ... Xn+10

If multiple local maximums or local minimums exist in these 21 samples, xn is the detection point if Xn is
the largest local maximum or the smallest local minimum. If a sample other than Xxn is the local
maximum or local minimum, it is not deemed to be the local maximum or local minimum.

An amount of sample data from the detection point equal to the filter setting is not subject to search, and
searching starts from the next sample data, xn+11.

If there is no sample data equal to the length of the filter before and after the search point, that detection
point is disabled. When the filter is set to 10 (samples), searching is performed from the 11th item of
sample data.

If there is no sample data equal to the length of the filter near the end of the search range, that detection
point is disabled.

When the filter setting is disabled, the operation is the same as when the filter is set to 1, which means
that all the sample data that meets the above conditions become detection points. See "Search example
1" and "Search example 2".

When the filter is set to 10 (samples), 10 samples before and after are searched, for a total search
range of 21 samples. If a target sample point is a local maximum and the largest local maximum within
the range, it becomes the detection point. If a sample point is a local minimum and the smallest local
minimum within the range, it becomes the detection point. If a local maximum with the same value or
multiple local minimums exist in the range, they become detection points. If there is no sample data
equal to the length of the filter before and after the target sample point within that range, that detection
point is disabled. See "Search example 3" and "Search example 4".

Search example 1

All local maximum points or local minimum points are the detection points.
Because there is no data before the first sample, it will not be a local minimum. The last sample will also
not be a local maximum.

Filter setting: OFF

A AAAA AT A A AT A A ATAK

NALVALVARVARVALVALVALVALVALVARVALVALVARLVALVA e

15 == |ocal maximum

1 lacal minimum
0.5

o 1 2 3 4 &5 & 7 & &8 10 11 12 15 14 15 1s 17 18 1% 20 21 22 23 24 25 26 27 28 29
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Search example 2
The local maximum and local minimum markers are the detection points.

Filter setting: OFF

- a8\ =
&0 / \ II \ IAWA\ / \ —- i
N
RN N Ao\

i} 5 14 15 20 25 30 35 40

A =—t=data

_..___..-W

T—
[ ——

Search example 3
The red circle O point is not subject to the search because there are only nine previous samples.
Because the local maximums are valid from the 11th item of sample data, those local maximums are the
detection points.
The 13th, 15th, 17th, 19th, and 21st items of sample data are not deemed to be local maximums due to
filtering.
There are no detection points from the 22nd item of data, because there is no data of the filter length
after that point.

Filter setting: 10{Samples}

SIALA RATAINA A A

RYVALY, \VARVZ V4 V4 A4 s

15 =fl=|ocal maximum

1 =ste=local minimum
les 10 sampl

ala
~ oAl I'..

05 S

jO))

o1 2 3 4 5 & 7 & % 10 11 12 15 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29

Search example 4
The local maximum and local minimum markers are the detection points.
The red circle O will not be a detection point. This is because there is no data of the filter length after
that point.

Filter setting: 10(Samples)

0 \ A |

- | AVNEENA| B |
ola N NTTX ] JURVAR W i
. <7\ \ [I \VI \\l \'/\7//\ \k

1] =
o 5 10 15 20 25 30 35 40
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7.5.5. Level Search (LEVEL UP/LEVEL DOWN)

a

Level search with "10.1.1. NORMAL Sampling"

are the detection points.

Level search after point detection

When LEVEL UP is set, the next detection is not performed until the condition

| data value < threshold - hysteresis | is met.

When LEVEL DOWN is set, the next detection is not performed until the condition
| data value > threshold + hysteresis | is met.

Level search with "10.1.2. P-P Sampling"

When LEVEL UP is set, the samples where the condition | threshold < maximum data value | is met
are the detection points.

When LEVEL DOWN is set, the samples where the condition | threshold > minimum data value | is met
are the detection points.

Level search after point detection

When LEVEL UP is set, the next detection is not performed until the condition

| maximum data value < threshold - hysteresis | is met.

When LEVEL DOWN is set, the next detection is not performed until the condition
| minimum data value > threshold + hysteresis | is met.

The function is waiting for detection immediately after a level search starts.
The level search function has hysteresis and filter settings.

Filter: OFF, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, or 10000.
The detection point is the sample after the conditions are established continuously for the
set filter length from the point where the search conditions are met.
When LEVEL UP is set, the detection condition is | data value > threshold - hysteresis |
When LEVEL DOWN is set, the detection condition is
| minimum data value < threshold + hysteresis|.
See "LEVEL UP search example 2".
The above is for normal recording. For "10.1.2. P-P Sampling", the data value that meets
the above condition is the maximum data value or minimum data value.
OFF has the same meaning as 1.
Hysteresis: 0.0 to 10.0%, in increments of 0.1
The ratio to the measurement range.
When set to 0.1% and the range is 10 V, the hysteresis is 10 mV.
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LEVEL UP search example 1

This section is an example of when LEVEL UP is set and filtering is disabled. The M marker is the
detection point and the O red circle is the detection restart point.

Filter setting: OFF

120
100 ﬂ
. W] [ A
A el detected point
&0
N —— LN TN e
e P, o e e N kPP PR PR SRR, R
& I \ \ ***** by steresis
20 N [

LEVEL UP search example 2

This section is an example of when LEVEL UP is set and filtering is set to 10. The M marker is the
detection point.

The data is the same as "LEVEL UP search example 1". The first detection point of "LEVEL UP search
example 1" is the 6th sample, and the next detection point that meets the detection conditions is the
15th sample (after the 10 point filter).

Filter setting: 10(Samples)

120

l:Z / “ /tx ” == data
o Wﬁ*’——*:i—f/— ..... = —'\f—\\; —
20 N

-..._’

LEVEL DOWN search example 1

This section is an example of when LEVEL DOWN is set and filtering is disabled. The marker is the
detection point and the (O red circle is the detection restart point.

Filter setting: OFF

1z0

l:Z ~ \N @" —t— data
g R O — R W N ==
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LEVEL DOWN search example 2

This section is an example of when LEVEL DOWN is set and filtering is set to 10. The marker is the
detection point.

The data is the same as "LEVEL DOWN search example 1". The first detection point of "LEVEL DOWN
search example 1" is the 6th sample, and the next detection point that meets the detection conditions is
the 15th sample (after the 10 point filter).
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Filter setting: 10(Samples)
ﬁ A r" —— data
SR S N S 0 W S N Xl =
e T EEE T = e v i o s
~ N AN i i
“WJ T ¢

7.5.6.  Window Search (INTO WIN/OUT WIN)

a

Window search with "10.1.1. NORMAL Sampling"
When INTO WIN is set, the samples where the condition | lower threshold < data value < upper threshold |

—%" is met are the detection points.

When OUT WIN is set, the samples where the condition | lower threshold > data value | or

| data value > upper threshold | % is met are the detection points.

Window search after point detection

When INTO WIN is set, the next detection is not performed until the condition
| data value < lower threshold - hysteresis | or | upper threshold + hysteresis < data value | is
met.

When OUT WIN is set, the next detection is not performed until the conditions
| data value > lower threshold + hysteresis | and | upper threshold - hysteresis > data value | are
met.

Window search with "10.1.2. P-P Sampling"

When INTO WIN is set, the samples where the conditions | lower threshold < maximum data value | and
| minimum data value < upper threshold | are met are the detection points.

When OUT WIN is set, the samples where the condition | lower threshold > minimum data value | or
[ maximum data value > upper threshold | is met are the detection points.

Window search after point detection

When INTO WIN is set, the next detection is not performed until the condition
| maximum data value < lower threshold - hysteresis | or
| upper threshold + hysteresis < minimum data value | is met.

When OUT WIN is set, the next detection is not performed until the conditions
| minimum data value > lower threshold + hysteresis | and
| upper threshold - hysteresis > maximum data value | are met.
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O  The function is waiting for detection immediately after a window search starts.
The window search function has hysteresis and filter settings.

Filter:

Hysteresis:

OFF, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, or 10000.

The detection point is the sample after the conditions are established continuously for the
set filter length from the point where the search conditions are met.

When INTO WIN is set, the detection conditions are

| data value = lower threshold - hysteresis | and

| upper threshold + hysteresis > data value |.

When OUT WIN is set, the detection condition is

| data value < lower threshold + hysteresis | or

| upper threshold - hysteresis < data value].

See "INTO WIN search example 2". The above is for normal recording. For "10.1.2. P-P
Sampling", the data value that meets the above condition is the maximum data value or
minimum data value. OFF has the same meaning as 1.

0.0 to 10.0%, in increments of 0.1

The ratio to the measurement range.

When set to 0.1% and the range is 10 V, the hysteresis is 10 mV.

INTO WIN search example 1
This section is an example of when INTO WIN is set and filtering is disabled. The M marker is the
detection point and the (O red circle is the detection restart point. The blue circle on the 17th item
of data is not a detection point. The sample data value of the 16th item of data does not enter detection
standby because it is the same value as hysteresis.

a0

Blue circle  Filter setting: OFF
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INTO WIN search example 2

This section is an example of when INTO WIN is set and filtering is set to 10. The M marker is the
detection point. The data is the same as "INTO WIN search example 1". The first detection point of
"INTO WIN search example 1" is the 6th sample, and the next detection point that meets the detection

conditions is the 15th sample (after the 10 point filter).

g0

Filter setting: 10{Samples}

70

== data

ad
50

40 4

30

20

10

33

sl detected paoint
s sypperthre shald
****** hysteresis

= |ower thre shold

****** hysteresis

OUT WIN search example 1

This section is an example of when OUT WIN is set and filtering is disabled. The B marker is the

detection point and the O red circle is the detection restart point.

120

100

g0

a0

20

a0 AN

_____-__-____4‘_\._7._\7\_'

Filter setting: OFF

1] - 10 15 20 25 30

e data

il detected point
e ypperthreshold
****** hysteresis
== =|oyver threshaold

****** hysteresis

OUT WIN search example 2

This section is an example of when OUT WIN is set and filtering is set to 10. The M marker is the

detection point.

The data is the same as "OUT WIN search example 1". The first detection point of "OUT WIN search
example 1" is the 6th sample, and the next detection point that meets the detection conditions is the

15th sample (after the 10 point filter).

120

Filter setting: 10(Samples)

g 5t a

el dete cted point
s sypperthreshold
------ by steresis
= |ower threshold

------ by steresis
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7.5.7. Logic Search

a

When channels are set for a logic module in the (search) channel settings, the settings of the logic
search conditions are displayed.

A single logic module is 16 channels (16 bits).

The channels are divided into two groups (Channel A and Channel B), with CH1 to CH8 corresponding
to Channel A and the rest corresponding to Channel B.

The detection points are the samples where the AND or OR operation in each group can be performed
and the setting conditions are met.

The input values immediately after starting the search are ignored, even if the conditions are
established. The search starts after the data value changes.

Searches cannot be performed with "10.1.2. P-P Sampling". See "Conditions where searching cannot
be performed" in "7.5.2. Search Method Types and Settings".

Bit pattern: - (OFF: Disabled)/L (Low level)/H (High level)
Set the logic establishment conditions for each of the eight logic channels.

Detection: BIT AND/BIT OR

BIT AND The detection points are the samples where all the channels set
in "Bit pattern" meet the conditions.

BIT OR The detection points are the samples where any of the
channels set in "Bit pattern" meet the conditions.

Filter: OFF, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, or 10000.
The detection point is the sample after the conditions are established
continuously for the set filter length from the point where the search conditions
are met.
OFF has the same meaning as 1.

Logic search example (BIT AND)

The screen is an example of the BIT AND conditions (Y-T waveform display in execution results).
The logic waveform is S1-CHA, the same as the search channel.

The top waveform on the screen displays CH1 and the bottom waveform displays CHS.

We can see that a search has been performed using the "Bit pattern" condition in the settings.

A 20 2 2 2 | 20 2 A L A L 2 T~ 61572021
éi%ﬂuﬂnﬂﬂ Search 2:51PM
j2 4l search pos.|
L g 1
CHIIF L L FE T L L || o[ 5m )|
250
RH Cursor link OFF ~ <
m Range AL~ ‘ R ‘
Number of g'
H searches 1000 CNT| = | | cursor link
g I— OFF
i Detection ‘ BITAND ~
A | ) ) | Next search
Filter ‘ OFF o
| || I
L1 ]
A CH1 CH2 CH3 CH4 a
CHS L H L H

H L H L

CH5 CH& CHT CH8 =

Close search
SR
oo

85 90 95

A B AB biwAB
. Move cursor]
to center

Jump
to cursor

MIN;
Y: ¥: Y: AVG
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7.5.8.

7.5.9.

Trigger Search
Searches for the trigger points (T mark IM on the top of the Waveform monitor) detected in "05.

Trigger Setup” during recording.
* For a trigger, the S mark on the Y-T waveform is not displayed.

—
1 1

A

T

Xox1.00
YixL00

|
 Se——

N\

Mark Search

amorink [ o

Range | 8w cuRsOR

Namborof [
searches

uuuuuu

mmmmm

Searches for the detection points (M mark I3l on the top of the Waveform monitor) of the MARK signal
in "12.3.10. Remote Control Module (RA30-112)" during recording. For details on the detection points of
the MARK signal, see "9.10.6. Reference Materials".
*  For amark, the S mark on the Y-T waveform is not displayed.
* A mark search cannot be performed for memory recording. See "Conditions where searching cannot be

performed" in "7.5.2. Search Method Types and Settings".

A

=

uror lnk v
Range | BW CURSOR ﬂ

Number

searches ! Mg

Detection

rof

MARK
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7.5.10. Search Display Menu

3
1000

<

()

Cursor link &— (3)
A

Mext search

N

<« O

Close search

Current number and total number of search results, and the search results
themselves

Displays the number of the search result that is currently being displayed on the
top and the total number of search results on the bottom. For information on
changing the search results display, see "Method for changing the search results
display".

Operation keys for changing the search results display

For information on changing the search results display, see "Method for changing
the search results display”.

Cursor link
OFF/A/B
See "Search setup menu". The operation is the same as that cursor link.

Next search

If more search results exist than the search upper limit, searching is performed
again with the last point of the search results as the start point of the search range.
The previous search results are deleted when the key is pressed.

Check or reset search settings
Tap the [CH] key to display "4.2.1. Channel setup sub menu (for RA30-101)" to
check or reset the search settings.
Close search

Tap the [ Close search] key to end the search and return the search
display menu to the regular side menu.

Function limitations
The following functions cannot be used while this menu is displayed.
0  Switching the recorded data (between printer recording, SSD recording, and memory recording)
0  Switching the memory block
0  Switching the X-Y display and FFT display

Method for changing the search results display
There are three methods for displaying the search results.
When the search result number is changed, the Y-T waveform follows and the center of the screen
becomes the detection point. However, if there is a detection point near the start or end of the recorded
data, the center of the screen will not be the detection point because the maximum amount of waveform

is displayed.

O Tap (1) to enable the jog dial.
The jog dial works in increments of 10 for the standard mode and increments of 1 for the fine

adjustment mode.

For information on each mode, see "1.3. Operation panel".

O Press and hold (1) to set the numeric input dialog.

0 Tapthe [<] keyin (2) to move to the previous result or the [>] key to move to the next result.

1WMPD4004444C
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7.6. Jump Function

Set the following jump conditions to jump to the corresponding location. (The Y-T waveform display is
updated.)

O BEGINNING: Jumps to the beginning of the recorded data
O CENTER: Jumps to the center of the recorded data

O END: Jumps to the end of the recorded data

O DATE: Jumps to the specified time

o TIME: Jumps to the specified elapsed time

O POINT: Jumps to the specified sample point

O CURSOR: Jumps to Cursor A or Cursor B
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7.6.1.  Jump Types and Operations

Step 1. Perform the procedure in "7.1. Select Recorded Data."

Step 2. Tapthe [CH] key on the side menu to display the channel setup sub menu.

Step 3. Tapthe [Tools] tab.

25000V < Search

- - o 2 2
X100 o >
Vixioo g
uuuuuu ‘ / Ly H
m 2500y Chamnel | sicHl |2

o
EE
88

N
(
q
(

50000V

Cursor link ofF v

Step 4. There are two main methods for operating the settings.
If the jump settings menu is not displayed, swipe near the green frame.

Type 1: For a pull-down list, tap the [target settings] key, and tap Item in the list.

Type 2: For numeric entry, tap the [target settings] key to change the frame to orange.
The area around the rotary knob turns blue, and the rotary knob can be used to

change the setting.

Jump ) . Jump Cursor link ‘ OFF
g g A
o o
Jumpto POINT - % Jumpto POINT % Range .
C link OFF v i w . .
wsortok [ o] cuortk Ll Pull-down list settings (Type 1)
POINT |7 POINT — |
0 0
(sampl@s)| l :> (samp S| |
5 \ £ Orange Counterclockwise Clockwise
g = .
Q\ Value decreases Value increases
Blue
3 o
h B Rotary knob
T ————
g {
. e Rotary knob settings (Type 2)

Step 5. When the settings are complete, tap the [ Execute] key.
The process starts, the jump condition is displayed in the center of the Y-T waveform when the

process finishes, then the side menu closes. If the search result is near the beginning or end of
the data, the S mark will not be displayed in the center.
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7.6.2. Jump Condition Types and Settings
The settings differ for each jump condition (the setting (main unit screen notation)).
For details, see "7.6.3. Data beginning, center, end", "7.6.4. Date Setup", "7.6.5. Time Setup", "7.6.6.
POINT(samples)", "7.6.7. Cursor".

Jump to:
Jump to Setting item | Setting value
Beginning
Center
End
DATE Date/Time Year, month, day, hour, minute, second, millisecond, microsecond,
nanosecond
Time Elapsed time Day, hour, minute, second, millisecond, microsecond, nanosecond
Point Sample number | 0 to recorded data count - 1
Cursor Cursor A, B
Cursor link: Select OFF, A, or B.
OFF Do not link with the cursor.
A Move (link) Cursor A to the S mark.
B Link with Cursor B. When the cursor link setting is "B", the jump destination is
"CURSOR?", and the cursor setting is "A", Cursor B moves to the same point as
Cursor A.
¥:x1.00 . A
e B :\:1/\,?/&: v
EnEEame s e e el /
- L s G = ‘ — ‘
For Cursor A
Jump / . Jump
. . Jumpto -BEGINNING i Jumpto TIME R i
The cursor line display must have o |
the "1.6.2. Control Bar" as the PO e Cursortink | OFF >
[ CURSOR] key. See "7.2.3. DATE TME | Gms ooys0aon |
Cursor" for the cursor settings. TIME =§ z

POINT

CURSOR

Jump setup menu : )
The screen on the right is an example of the jump 2 g
setup menu.

4 {

Execute Execute
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7.6.3. Data beginning, center, end

The THUMBNAIL waveform displays all data.
The screen shows the result when CENTER is set.
We can see that the center of the data displays the Y-T waveform.

6/15/2021
X:x1.00 653PM
xl [

b
é
7y
I

PLAYBACK

PRINTER

PAUSE

s\
N,
I

I )

TRIG.SYNC.

B

99ms 900us 99ms 950ps \\ ¢ 100ms 000y 100ms 050us
THUMBNAIL : . S — . sicuz | (E—
AII—&ata 100 -
\ Y A
Data beginning Center End

7.6.4. Date Setup

Tap the [Execute] key to jump to the point in "Date Setup".
An error dialog is displayed if the setting is outside the recorded data range.
If there is no data at the specified time, the most recent point is jumped to.

[I? Use [X axis notation] in "8.2.6. Display Setup" as the [Date] key.

Date Setup

Tap the red frame to display the setup screen. Tap the date and set the year, month, and day by
swiping, then tap the time and set the hour and minute by swiping. Tap the remaining second,
millisecond, and microsecond, and nanosecond, and use the jog dial to specify the settings or press and
hold to specify the settings on the numeric entry screen.

< Jump > Jump
Date
Jumpto DATE “ e 25 2020
Time
Cursor link OFF v 4 10 PM
{ N
DATE 06/25/2020 04:40 ‘ 51 ‘ s ‘ 0 ‘ ms ‘ 0 ‘ its ‘ 0 | ns
51.000 000 000s K
oK Cancel
| (T T LLl
06/25/2020 04:40 06/25/2020 04:40 06/25/2020 04:40 06/25/2020 04:40

50.900 000 000s PM 50.950 000 000s PM 51.000 000 000s PM 51.050 000 000s PM

| 1/AU0 —
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7.6.5. Time Setup

Tap the [Execute] key to jump to the point in "Time Setup". Set the relative time with the beginning of
the recorded data as 0.

For memory recording, set the relative time with the beginning of the block as 0. All blocks are targeted.
An error dialog is displayed if the setting is outside the recorded data range.

If there is no data at the specified time, the most recent point is jumped to.

@ Use [X axis notation] in "8.2.6. Display Setup" as the [Time] key.

Time Setup
Tap the red frame to display the setup screen. Tap the day, hour, minute, second, millisecond, and
microsecond, and nanosecond, and use the jog dial to specify the settings or press and hold to specify
the settings on the numeric entry screen.

< Jump > Jump
Jumpto TIME v TIME
— [ 0 ‘d‘ 0 ‘h | 0 ‘min
Cursor link OFF v ‘ 36 ‘s ‘ 0 ‘m5| 0 ‘ps‘ 0 ‘ns
e y

OK Cancel

f_\ Ll

L
355 900ms 355 950ms l 365 000ms | 365 050ms
|
| 1/Al0 ——

7.6.6. POINT(samples)
Tap the [ Execute] key to jump to the point in "POINT(samples) Setup".

[@) Use [X axis notation] in "8.2.6. Display Setup" as the [Point] key.

POINT(samples) Setup ¢ J .
Tap POINT(samples) and use the jog dial to specify the settings ume g
or press and hold to specify the settings on the numeric entry -
screen. Jump to POINT w
Setting range: 0 to recorded sample count - 1 .

Cursor link OFF e
[ ——
fampis] 6&

——
9,000 9,500 l 10,000 | 10,500

|
. 1AU
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7.6.7. Cursor
Tap the [ Execute] key to jump to the point in "Cursor Setup".

[]F In "7.2.3. Cursor", set Cursor A or Cursor B.

Cursor Setup

Tap the cursor and use the jog dial to specify the settings or press and hold to specify the settings on
the numeric entry screen.

Setting range: 0 to recorded sample count - 1

Jump

Jump to CURSOR

Cursor link OFF w Cursor B time before jump execution

E
CURSOR || A ¥: 000d 00h 00min{01s
[ , y (0%

B 000ms 000ps 000ns
| %) Y: -2.3303V
Cursor B (time 1 s) is displayed in the center of the Y-T waveform.
I ), Ll
900ms 950ms l 1s 000ms | 1s 050ms
A B A-B b/w AB
X: 000d 00h 00min00s  X: 000d 00h 00min 01s  X: 000d 00h 00mMin 00s ~ MAX: 25053V Jump Move cursor B §1-CH1
004ms 300s 000Ns 000ms 000ps 000ns 995ms 700ps 000ns MIN: -2.5046V to cursor to center b
¥: -2.4359V Y -2.3303V Y 0.1056V  AVG: -0.0011V R
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8. Setup Details

This chapter describes the function for configuring the various settings from Settings in the side menu.

8.1. Recording Setup

Configure [Recording], [Channel list], [ Sheet], and [ Printer]. Tap a settings category to display

the detailed settings screen for that category.

< Setup

B Recording setup

Recording Channel list Sheet
Printer, SSD, Memory Channel list setup Channel setup for
recording setup for modules Y-T waveform sheets.

Printer
Printer setup for

Headers, Footers, etc.

W Main unit setup

Record management Image management Environment
Delete recorded data, Delete or print Setups for Time, Display,
restore recording setup screenshot images. LAN, etc.

B Other setup

Maintenance Operation history Version management
Maintenance of History display of Power, Version information,
Panel keys, Printers, etc. Recording operation Main unit update

Display
Display setup for
Y-T waveform screen.

8.1.1. Recording

Tap Recording in the Recording setup to display a list of the settings related to recording.

For details, see "6.3.1. Recording Setup".

< Setup - Recording setup

Channel list | Sheet | Printer

Standard ‘

Mode

Data name

e
pecerdmeime II| : II| " m E ; II| "
time

Start time
Interval time
printing
SsD

Memory

New Record ‘ Automatic numbering “

h 0 min [} s Number of Recording times 2

Points { Recording time 100ms )

Recording blacks
{ memory divisions )

100
‘ mode

Endless

o
a
o

Thumbnail S1-CH2 17100 ~

104
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8.1.2. Channel List

Tap [Channel list] to display a list of the input modules, then tap [ Common], [ Conversion], [Sheet],
or [a module type] above the list to display the corresponding list.

€ Setup - Recording setup X

Recording | Channel list | Sheet | Printer

Common Conversion RA30-101 RA30-102 RA30-103 RA30-105 RA30-106 RA30-112

Sheet Color Disp. pos. Disp. range Disp. min

51-CH1 RA30-101 ON SHEET 1 ~ 50 % 100 % 5000000V | -500.0000 VvV
S1-CH2 RA30-101 ON SHEET 1 ~ 50 % 100 % 500.0000V | -500.0000V
52-CH1 RA30-102 ON SHEET 1 ~ 50 % 100 % 2000000V | -200.0000 V
52-CH2 RA30-102 ON SHEET 1 ~ 50 % 100 % 200.0000V | -200.0000 V
S52-CH3 RA30-102 ON SHEET 1 ™ 50 % 100 % 200.0000 V/ -200.0000 V
52-CH4 RA30-102 ON SHEET 1 ~ 50 % 100 % 2000000V | -200.0000 V
S3-CH1 RA30-103 ON SHEET 1 50 % 100 % 500.0000 V/ -500.0000 V
53-CH2 RA30-103 ON SHEET 1 50 % 100 % 5000000V | -500.0000 V
54-CH1 RA30-101 ON SHEET 1 v 50 % 100 % 500.0000V | -500.0000V
54-CH2 RA30-101 ON SHEET 1 50 % 100 % 5000000V | -500.0000 V/
§5-CH1 RA30-106 ON SHEET 1 ~ 50 % 100 % 1370.0000 °C | -1370.0000 °C
55-CH2 RA30-106 ON SHEET 1 ~ 50 % 100 % 1370.0000 °C | -1370.0000 °C
S6-CHA RA30-105 ON SHEET 1 50 % 100 %

56-CHB RA30-105 ON SHEET 1 50 % 100 %

Common Setup
When [ Common] is tapped, the settings common to all input modules are displayed, and you can tap
a cell to change the setting value of that cell.

& Setup - Recording setup X

Recording | Channel list |Sheet | Printer
—
Conversion RA30-101 RA30-102 RA30-103 RA30-105 RA30-106 RA30-112

CH name Sheet Color Disp. pos. Disp. range

S1-CH1 RA30-101 OoN SHEET 1 v 50 % 100 % 500.0000 V -500.0000 V
S1-CH2 RA30-101 ON SHEET 1 v 50 % 100 % 500.0000 v -500.0000 V
S2-CH1 RA30-102 OoN SHEET 1 ~ 50 % 100 % 200.0000 V -200.0000 V
S2-CH2 RA30-102 ON SHEET 1 v 50 % 100 % 200.0000 v -200.0000 V
2-CH3 RA30-10. ON SHEET 1 o 20 % 100 % 2000000\ =2000000\

The items in the list are indicated below.
Batch: Enables the batch configuration of the selected channels.
You can tap [Select all] on the top right to select all the channels.

CH: Displays the slot number and channel number, connected with a hyphen.
Module: Displays the model of the input module.
CH name: Displays the user-defined name of the input signal. Tap this field to set the channel name.

Press and hold it to display the software keyboard for input.

Meas.: Displays whether input is enabled or disabled. Tap to switch between enabled and disabled.
Color: Displays the waveform color displayed on the waveform monitor. Tap to change the waveform
color.

Disp. pos.:  Displays the display position set in the channel settings. Tap to change the display position.
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Disp. range: Displays the display range set in the channel settings. Tap to change the display range.
Disp. max:  Displays the display maximum set in the channel settings. Tap to change the display
maximum.
Disp. min: Displays the display minimum set in the channel settings. Tap to change the display minimum.
Conversion (Physical Quantity Conversion)
€« Setup - Recording setup X
Recording | Channel list | Sheet | Printer ‘ Unit list ‘ | Select all ‘ Release all
Common RA30-101 RA30-102 RA30-103 RA30-105 RA30-106 RA30-112
Batch CH Module Method Conversion 1 ‘Conversion 2 Unit
51-CH1 RA30-101 Gain Gain e 1.5 Offset = d 0.2 v
51-CH2 RA30-101 None - -
S2-CH1 RA30-102 2-pt. 20 - 1 4 - 1 v
S2-CH2 RA30-102 None - -
S2-CH3 RA30-102 | Gain - -
S2-CH4 | RA30-102 | 2-Pt - -
L2 ol =} 010 Llon = =

The items in the list are indicated below.

Batch:

Method:

Gain:

2-pt.:

None:

Unit:

Enables the batch configuration of the selected channels.
You can tap [Select all] on the top right to select all the channels.

Select [Gain], [2-pt.], or [None] as the conversion method.

Applies gain and offset to the input voltage and performs conversion with the primary function y
=ax +bh.
Conversion1 is gain, Conversion2 is offset

Converts two input voltages to two target physical quantities.
Conversion1 is the first physical conversion value, and Conversion2 is the second physical
conversion value

For example, when converting the voltage of a signal input at 4-20 mA with 1 kQ shunt
resistance, the setting for resisting the input voltage value at £1 V is Conversion1 = 20 — +1,
Conversion2 =4 — 1.

Do not perform physical quantity conversion.

Relationship between 2-pt gain and gain compensation Physical quantity y = ax+b
The relationship between the gain specified by the 2 y2 a2

points a1 (x1, y1) and a2 (x2, y2) and gain a and offset b v 21

ofy=ax+bis ,

gain a = (y2 - y1)/(x2 - x1) /b ~...a

offsetb = y1-ax1 =y1 - x1(y2 - y1)/(x2 - x1) x1 X2 Input value

Sets the unit for the output of the physical quantity conversion. Tap to display the unit table and
select the target unit. If the target unit is not in the table, tap the [Unit list] key and change the
unit table.
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Sheet

Tap [Sheet] to display the settings related to the sheet.
You can tap a cell to change the setting value of that cell.

< Setup - Recording setup X

Recording | Channel list | Sheet | Printer

mmon  Conversion RA30-101 RA30-102 RA30-103 RA30-104 RA30-105 RA30-106 RA30-107 RA30-10:

Batch CH Module Sheet Graph Wave display Wave inversion
S$1-CHL SHEET1 ~ | GL ~ | ON ~ | OFF e
RA30-101
S1-CH2 SHEET1 ~ | Gl ~ | ON ~ | OFF ~
S2-CHL SHEET1 ~ | Gl ~ | ON ~ | OFF
S2-CH2 SHEET1 ~ | G1 ~ | ON ~ | OFF ~
RA30-102
S$2-CH3 SHEET1 ~ | GL ~ | ON ~ | OFF ~

The items in the list are indicated below.

Batch:

CH:
Module:
Sheet:
Graph:

Enables the batch configuration of the selected channels.
You can tap [ Select all] on the top right to select all the channels.

Displays the slot number and channel number, connected with a hyphen.
Displays the model of the input module.
Displays the registered sheet number. Tap to switch between [ SHEET1] to [ SHEET3].

Enables channels to be assigned to one of up to 18 graphs. Set the graph number for
displaying the waveform of the measurement data for each channel. Select from G1 to G18
(Graph 18).

Wave display: When enabled, the waveform is displayed in the waveform monitor. When disabled, the

waveform is not displayed.

Wave inversion: When enabled, the waveform is inverted. For information on inverting the waveform, see

"10.4 Wave Inversion".

Setup Unique to Module Types
Tap the [ module type] (RA30-xxx) to display a list of the settings unique to the same type of installed
module. For information on the settings for each module, see "9. Using Optional Modules". An example
of the RA30-101 is indicated below.

Recording

Release all

Channel list | Sheet | Printer | Selectall ‘

Common  Conversion| RA30-101 RA30-102 RA30-103 RA30-105 RA30-106 RA30-112

Batch CH Coupling Meas. range L.PF. AAF
51-CH1 DC 10V OFF OFF
S$1-CH2 DC 500V OFF OFF

Tap [RA30-101] to display a list of the settings unique to the RA30-101 (2ch Voltage Module).
The items in the list are indicated below.

CH:
Coupling:
Meas. range:

L.P.F.:
A.AF.

Displays the slot number and channel number, connected with a hyphen.
Displays the state of coupling (DC, AC, or GND) that is set. Tap to set coupling.
Displays the measurement range of the input module. Tap to change the range.

Displays the low-pass filter setting. Tap to change the filter.

Displays the antialiasing filter setting. Tap to change the filter.
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8.1.3.  Sheet Setup

Tap [ Sheet] inthe recording settings to display the graph settings and a list of the monitor display and
printer waveform sheet settings.

Graph
Tap [Graph] to display the settings related to the number of divisions (number of graphs) of the Y-T
waveform.
You can tap a cell to change the setting value of that cell.

¢ Setup - Recording setup x
Recording Sheet | Printer
SHEET1 SHEET2 SHEET3 2
Y-T waveform display preview ( )
(1) _\ Division Height of 1 line =2.5 mm
Height Lines Line No. Grid
TSP 50mm 2 Line(s) 1-2 /—(3)
G1 30.0mm 12 Line(s) 3-14 ON ~ ./
SP1 25mm 1 Line(s) 15
G2 30.0mm 12 Line(s) 16-27 ON ~
SpP2 2.5mm 1 Line(s) 28
G3 30.0mm 12 Line(s) 29-40 ON ~
SP3 25mm 1 Line(s) 41
G4 30.0mm 12 Line(s) 42-53 ON ~
SP4 25mm 1 Line(s) 54
G5 30.0mm 12 Line(s) 55-66 ON ~
SP5 2.5mm 1 Line(s) 67
—(4)
<

(1) Y-T waveform dislplay preview:
Displays a preview of the grid on the Y-T waveform screen when you change settings
such as the number of divisions or the height.

(2) Number of divisions:
Selects the number of divisions (humber of graphs) of the Y-T waveform. (maximum 18)

(3) Division settings:
Sets the graph height and space height, and enables/disables the grid.
The settings are displayed for the selected number of graphs.

TSP (Top SPace) Indicates a space on the top.

BSP (Bottom SPace) Indicates a space on the bottom.

G# (Graph) Indicates each graph. (# is the graph number)

SP# (SPace) Indicates the space between each graph. (# is the space number)

Height/number of lines:
Sets the graph (G#) or space (SP#) to print on the recording paper by the height or
number of lines.
When setting by height, it is set in increments of 2.5 mm (the height of one line).

Line number:  Displays the line number of the print position.

Grid: Enables/disables the displaying/printing of the grid.
Enable "Text to Print" in "8.1.4 Printer" or the grid setting in "8.2.6 Display Setup".

108 1WMPD4004444C



8.Setup Details — 8.1.Recording Setup

(4) Print preview: Opens a screen displaying a print preview of the Y-T waveform.
This enables you to check the print position of the grid and "Printing Setup" and "Text to
Print" in "8.1.4 Printer".

Pinch out to enlarge the display. Swipe to move.

Print preview

Print preview

\ /~ -06/25/202004:40:13 PM Demo237 ; ] ~N
z T M

SHEET mm [

A P AP M 0 M M A Rk e

m sssss SHEET3 Whole view Close.

Sheet switching keys:The [SHEET1], [ SHEET2], [ SHEET3] keys on the bottom left enable you to
check the display of each sheet. You can check the signal names and scale values.

Whole view: When the display is enlarged, tap the Whole view key to resize the display to
match the height.

Close: Closes the screen.
SHEET1/ SHEET2/ SHEETS3
Tap [Sheet] inthe recording settings to display a list of the monitor display and printer waveform sheet
settings.
&« Setup - Recording setup X

Recording | Channel list Printer

Graph | SHEET1 | SHEET2 SHEET3

Graph Channel Number of
1| channels used
Gl S1-CHI / S1-CH2 /S6-CHAL/ S6-CHA8 2448 ch
G2 S2-CH1 / 52-CH2 [ S6-CHA2 [ S6-CHAT
G3 S2-CH3 / 52-CH4 [ S6-CHA3
G4 S3-CHI1 / 53-CH2 [ S6-CHA4
G5 S6-CHAS
G6 S6-CHA6/ S6-CHB

GT

G8

G9

G10

G11

G12

G13

Gl4
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Tap the sheet to set or a graph cell to display the channel assignment screen. The target sheet number
and graph number are displayed on the center top of the screen.

(1) [Analog channel] key

) [Module] key

(3) [ Logic channel] key

SLOT 2,

SLOT1 RA30-101

RA30-102

SHEET 1 G1

CH1/cHA

o

CH2 [ CHB CcH3 [ cHC

G2 G3

CH4 [ cHD Number of
channels used
24/48ch

G3

SLOT3

RA30-103

SLOT4

RA30-106

SLOTS

4) [ALLON] key

SLOTT

SLOT S

SLOT6 L RA30-105

G2 | G3 | G4
7656562& 66 ”

SLOTS RA30-112

(1) [ Analog channel] key:
2) [Module] key:

(3) [Logic channel] key:

@) [ALLON] key:

‘ oK ‘ ‘ Cancel ‘

ALLON

Tap to assign the selected channel to the graph of the sheet.

Tap to assign all channels of the module to the graph of the sheet.

When the signal unit is set to "1 CH" in "9.5.2 Setting the Input Channel" ("16
Channel Logic Module (RA30-105)"), assignment is performed on a single
channel basis. Tap the channel key to display a dialog and assign the
selected channel to the graph of the sheet.
When the signal unit is set to "8 CH", assignment is performed on an eight
channel basis (CHA/CHB).

HG: 63|64
G5 | G6 | G2 66 ‘

RA30-105

For "1 CH" /

\ For "8 CH"

Tap to assign all channels of all modules to the graph of the sheet.

Up to 48 channels can be enabled for a single sheet, and the current number of channels used is
displayed on the right side of the table. When the number of channels used exceeds 48, tap [ OK] or
[Cancel] and assign the channels on another sheet.
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8.14. Printer

Tap [Printer] in the recording settings to configure the various print functions for printer output.

Printing Setup

Tap [Printing] to configure the various information printed at the same time as the waveform.

¢ Setup - Recording setup

X

Header

Annotation

Footer

Grid

Date

Data name

Time axis

Recording speed

Recording | Channel list | Sheet

| PrintingIHeader Annotation  Fox

oter  Chart speed

Text

= CH name

CHname

I

Te

Text

ON

Sampling
speed

I o
H

Shartspesd n

Header:

This product prints the header Text/CH name before printing the waveform.

Select [Text], [CH name], [ Text/CH name], or [ OFF] as the information to print
before the waveform.

Annotation:

waveform.

Enables or disables the printing of annotation text to print at the same time as the

Footer:

Grid:

10 mm STD

Select [ Text] or [OFF].

Select [Text], [Scale value], [Text/Scale value], or [ OFF] as the footer text to print

after waveform recording ends.
Selects the grid pattern to print with the waveform.

Select [ 10 mm STD], [ 10 mm], [5mm STD], [ 5 mm], or [ OFF].

5mm STD 5 mm

10 mm

,

OFF

1WMPD4004444C
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Date/Data name:

Select [ Date], [ Date name], [ Date/Date name ], or [ OFF].

Trigger/mark: Select [ ON] or [ OFF ].
Date —> 0020/06/25 16:40:13 Demo237
Data name R R /.7' ...........
R
Mark R B
Time axis: Select [ ON] or [ OFF ]. The X axis notation set in "8.2.6 Display Setup" is used as

NOTE

Recording speed:

the notation. When the X axis notation is set to "date", two lines are printed.
For the 86th line, the 2nd line is not printed.

Select [ Sampling speed] , [ Chart speed], or [ OFF] as the recording speed to
print below the waveform.

s

Time
Recording Speed/v DATA SPEED = 50 mm/s (200 ms/div)
Printing example
Header CH name Annotations Footer 1st printed line
\ I\ el
E,JM#.ODJ&EL N\ o
ErA 43 \.
SR X BRI B HE AT Porrn: xxmrmam
HBNa. : 0123456 hod
HBE 1302043538 -
31-CH1
E:t i LA —
SRE I QmniAce
HRAE MR K KX XK X TXXNAXRX XX
YYYYYYYY TYYYYYYY
z2zzzZzZZzTZCZ zzzzzzzz
ADRE 51-CH2 bl
CHI1 . CHL1:
CH2. CH2:
CH3 ! CH3
CH4: CH4 !
CHS5 . CHS
CH& CHB6 :
CHT CH7 !
CHS8 ! CHS8 !
CHY ! S4-CH1 CHY !
CH1Q! CH1O:
s4.cH
SICHL
$2-CH2
52.CH3
SZCHE (NG N NG AT N N N LN
$3-CH1
53-CH2
$6-CH1
SE-CH2
g R [ 5
DATA SPEED= 10 |m/s (1 s/div} Q

" 86th printed line
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Text to Print

Tap [ Header], [ Annotation] , or [ Footer] to display the corresponding settings screen for the text

to print. The setting method is the same for each.
For details, see "6.2.3 Text to Print Function".

¢« Setup - Recording setup

Recording | Channel Iist Printer

Printing | Header Annotation Footer |Chartspeed
UL JOU DU SUUT TOUNN . DUOT U . OO T SO OO .
1 Delete text
2| TestTitle: temperature test
3| TestDay:January 1,2020
4| Place: Center Constant temperature bath
5 | Tester:OmniAce Insert row
6
:
8
9
10
1
12
13
14
Import
15 Export
Other setup

Chart speed key:

Set the user defined chart speed displayed on the control bar when [ PRINTER] is

selected as the recording device and [ PEN REC] is selected in the menu on the right

edge of the control bar.

Six chart speeds can be registered. The key on the left end is [ Chart speed key 1] .

Recording | Channel list | Sheet

Printing Header Annotation Footer

i | 5

Chart speed key mm/s

mm/s

| mm/s

Tap a [ Chart speed key] to display the setting dialog.

[ EXT. ] refers to "10.2.2. External Sampling".

20 50 100
mm/s mm/s mm/s
Chartspeed key User1
1 2 5 6
mm/min mm/min mm/min mm/min
mm/min mm/min mm/s mm/s
5 10 20 50
mm/s mm/s mm/s mm/s
100
mm/s EXT.
’ OK ‘ ’ Cancel ‘

1WMPD4004444C
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8.2.

Main Unit Setup

Configure [ Record management] , [ Image management], [ Environment], and [ Display] . Tap a
settings category to display the detailed settings screen for that category.

< Setup

M Recording setup

Recording

Printer, SSD, Memory
recording setup

Channel list

Channel list setup
for modules

Sheet

Channel setup for
Y-T waveform sheets.

Printer

Printer setup for
Headers, Footers, etc.

M Main unit setup

Record management

Delete recorded data,
restore recording setup

Image management

Delete or print
screenshot images.

Environment

Setups for Time, Display,
LAN, etc.

Display

Display setup for
Y-T waveform screen.

M Other setup

Maintenance
Maintenance of
Panel keys, Printers, etc.

Operation history

History display of Power,

Recording operation

Version management
Version information,
Main unit update

8.2.1.

management] screen.

Record management
The method for managing data recorded with this product is explained below.
Tap [Record management] in the main unit settings in [ SETUP] on the side menu to display the
[Record management] screen.
A list of the recorded data on the internal SSD of the product is displayed on the left side of the [Record

Tap the Data name or Date/Time in the recording data to display [Recording info] for that recorded data
on the right.

< Setup - Main unit setup

Recorded data list

Record management

Environmental test25

Image management

Date/Time

01/22/2021 02:01:18 PM

Environmert

p

Recording info

~

Environmental test?6

01/22/2021 02:03:18 PM

Environmental test27

01/22/2021 02:05:18 PM

Environmental test28

01/22/2021 02:07:18 PM

Environmental test29

01/22/2021 02:09:18 PM

Environmental test30

01/22/2021 02:11:18 PM

Data name Endurance test37
Start time 01/22/2021 02:26:08 PM
End time 01/22/2021 02:27:08 PM
PC name RA3100-01
Version Ver.1.03

File size 3.05 MB

Environmental test31

01/22/2021 g3~ __

)2

Printer recording

SSD recording

Memory recording

V. )
Sampling speed

Environmental test32 | 01/22. A15:18 PM 100ms/div(TkS/s) 10ms/div(10kS/s) 1ms/div(100kS/s)

Environmental test33 | 01/2. / 02:17:18 PM Data format P-P NORMAL NORMAL

Environmental test34 | 01/2 2102:19:18 PM Real-time printing Sheet 1/ OFF

Environmental test35 | 01/4 P21 02:21:18 PM Pre-Trigger 10%

Environmental test36 | 01/3 21 02:23:18 PM Points 10 k
Endurance test37 01/2 Recording blocks 10/ 10

Endurance test38

01,‘:“]21 02:27:17 PM

Select all

Releas

\.

Module configuration

J

Delete

Restore

recording setup

Import
Export

Recording info
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€ Setup - Main unit setup

Record management

Image management

Environment

Display

Record management Operations
Tap a selection field on the left of the list to display "« " to select that data as the target for deletion or
setting restoration. Tap the selection field again to deselect the data.

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Select all:
Release all:

Delete:

Restore recording setup:

Import/Export:

Selects all the recorded data.

Deselects all the data.

Deletes the selected recorded data.

Choice Data name Date/Time Real-time printing Sheet 1/ OFF
Environmental test25 01/22/2021 02:01:18 FM Pre-Trigger 10%
Environmental test26 01/22/2021 02:03:18 PM Points 10 k
Environmental test27 01/22/2021 02:05:18 PM Recording blocks - - 10/ 10
Environmental test28 01/22/2021 02:07:18 PM
Environmental test29 01/22/2021 02:09:18 PM Maodule Version P
Environmental test30 | 01/22/2021 02:11:18 PM SLOT1 RA30-101 Ver.1.0.2 ﬁ F
Environmental test31 01/22/2021 02:13:18 PM SLOT2 RA30-102 Ver.1.0.2 J\}_ S“de the recordlng Info
Environmental test32 | 01/22/2021 02:15:18 PM SLOT3 RA30-103 Ver.1.0.2 .
- N up to display the

Environmental test33 01/22/2021 02:17:18 PM SLOT4 RA30-101 Ver.1.0.2
Environmental test34 | 01/22/2021 02:19:18 PM SLOTS RA30-106 Ver.1.1.2 J o mOdu |e InfOI'matIOﬂ "
Environmental test35 | 01/22/2021 02:21:18 PM SLOT6 RA30-105 Ver.1.0.1
Environmental test36 01/22/2021 02:23:18 PM SLOT7

Endurance test37 01/22/2021 02:26:08 PM SLOT8

Endurance test38 01/22/2021 02:27:17 PM SLOT9 RA30-112 Ver.1.0.5

Select all Release all Delete re:n'::is:zr:emp IE:':::
Step 1 Step 2 Step 3 Step 4 Step 5

Restores the settings saved together with the recorded data to the

main unit.

Exports recorded data to external media (such as an SD memory
card or USB stick) or imports (reads) the data backed up to external

media.

1WMPD4004444C
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Restoring recording setup
The recording settings of this product are saved together with the recorded data.
Select the data for the recording conditions to restore/set again on the [Record management] screen,
and tap the [ Restore recording setup] key to set the recording conditions to the main unit.

Endurance test37 01/22/2021 02:26:08 PM SLOT8 -
Endurance test38 01/22/2021 02:27:17 PM SLOT9 RA30-112 Ver.1.0.5
Restore Import
Select all Release all Delete el Eom

O Saving the data with the recording conditions in the recording name (such as pressing the key
then the key in a short time) enables the recordings to be easily restored at a later date.
The data saved for recording conditions can be exported to external media by itself to easily restore
recording condition settings.

8.2.2.

Connect the external storage media (such as SD memory
card or USB stick) to the main unit and confirm that the

Export - Backing Up Recorded Data

SD/USB indicator on the side menu activates.

Tap the [Import/Export] key on the bottom right of the
[Record management] screen to display the external media

selection dialog and select the target external media.

Tap [OK] to switch to the [Import/Export] screen.

Please select SD card or USB.

SD card ~

0K Cancel

¢ Setup - Main unit setup - Record management

X

Choice

( Internal storage

Data name

Environmental test25

Date/Time

01/22/2021 02:01:18 PM

Environmental test26

01/22/2021 02:03:18 PM

Environmental test27

01/22/2021 02:05:18 PM

Environmental test28

01/22/2021 02:07:18 PM

Environmental test29

01/22/2021 02:09:18 PM

Environmental test30

01/22/2021 02:11:18 PM

Environmental test31

01/22/2021 02:13:18 PM

Environmental test32

01/22/2021 02:15:18 PM

Environmental test33

01/22/2021 02:17:18 PM

Environmental test34

01/22/2021 02:19:18 PM

Environmental test35

01/22/2021 02:21:18 PM

Invironmental test36

01/22/2021 02:23:18 PM

Endurance test37

01/22/2021 02:26:08 PM

Endurance test38

01/22/2021 02:27:17 PM

‘ Selectall ‘ ‘ Release all ‘

> Export >

SD card
‘Choice Data name

Environmental test25

.

Date/Time

01/22/2021 02:01:18 PM

Environmental test26

01/22/2021 02:03:18 PM

Environmental test27

01/22/2021 02:05:18 PM

Environmental test28

01/22/2021 02:07:18 PM

Recorded data list on internal SSD

Recorded data list on external media

‘ Select all ‘ ‘ Release all

Place a check mark (/) on the data to back up

Place a check mark (+/ ) in the selection field of the data to back up and tap the [ Export] key in the
center to export the recorded data.
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8.2.3. Import - Reading Backup Data
Open the [Import/Export] screen in the same way as when exporting data, and import backup data
backed up to external media to the main unit.
When importing, place a check mark (+/ ) in the recorded data list for external media on the right, and
tap the [Import] key in the center.

< Setup - Main unit setup - Record management X
Internal storage SD card
Choice Data name Date/Time Choice Data name Date/Time
Environmental test25 | 01/22/2021 02:01:18 PM Environmental test25 | 01/22/2021 02:01:18 PM
Environmental test26 | 01/22/2021 02:03:18 PM Environmental test26 | 01/22/2021 02:03:18 PM
Environmental test27 | 01/22/2021 02:05:18 PM v nvironmental test27 | 01/22/202102:05:18 PM Place a CheCk mark ( J )
Environmental test28 | 01/22/2021 02:07:18 PM —T" Environmental test28 | 01/22/2021 02:07:18 PM in the data to read

Environmental test29 | 01/22/2021 02:09:18 PM <« Import <

Environmental test30 | 01/22/2021 02:11:18 PM

Environmental test31 01/22/2021 02:13:18 PM

Environmental test32 | 01/22/2021 02:15:18 PM 3 J

Environmental test33 | 01/22/2021 02:17:18 PM

Environmental test34 | 01/22/2021 02:19:18 PM

Environmental test35 | 01/22/2021 02:21:18 PM

Environmental test36 | 01/22/2021 02:23:18 PM

Endurance test37 01/22/2021 02:26:08 PM

Endurance test38 01/22/2021 02:27:17 PM

‘ Select all ‘ ‘ Release all ‘ ‘ Select all ‘ ‘ Release all

When the same data as the backup exists in the internal
storage, a cautionary dialog box is displayed, and you
can select the appropriate operation using the Same recorded data exists in this unit.

. . Data name Environmental test25
[Overwrite], [Skip], or [Cancel] key. Date/Time 01/22/2021 02:01:18 PM

Apply the same treatment to all
subsequent conflicts

Overwrite Skip Cancel
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8.2.4. Image Management
Tap [ Image management] in the main unit settings to display the [Image management] screen.
Press and hold the key on the [Image management] screen to manage the screenshot
images of the monitor.
A list of the image data on the internal SSD of the product is displayed on the left side of the screen. Tap
the date field in the list to display a preview of that image on the right.

« Setup - Main unit setup X
Image data list
Record m inagemen! ||Image management |En\rironmen' S—ay
g \ Image preview
Date/Time 50000000 xads | Yo w | s \‘/;;.‘:‘l
01/22/2021 03:27:36 PM s sol @D @D H &
01/22/2021 03:29:15 PM 2 son non @ @O | K
01/22/2021 03:29:28 PM R
122/ . ' @D O n
. @@ O F
00000000 = PAUSE
. -
Aupenup || Allpen dow
5000000] Clear all ine sutngs
e -
5 000000,
— N; - — & use
e s IR e o R o v ] o BT
\L 1) ol [
‘ Selectall Releaseall ‘ ‘ Delete ‘ ‘ Print ‘

Image Management Operations
Tap a selection field on the left of the list to display "«/ " to select that data as the target for operation.
Tap the selection field again to deselect the data.

(1) Select all: Selects all the image data.

(2) Release all: Deselects all the data.

(3) Delete: Deletes the selected image data.

(4) Print: Prints the image data displayed in the preview from the printer.

(5) Export: Exports image data to external media (such as an SD memory card or USB stick).

Exporting Images
Tap the [ Export] key in step 5 to display the external
media selection dialog box and select the target external

media. Tap [ OK] to switch to the [Export] screen. Please select SD card or USB.
Place a check mark (/) in the selection field of the data
to export and tap the [ Export] key in the center to SD card v

export the recorded data.

OK Cancel
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Place a check mark (/) in the selection field of the data to export

/ Image data list on internal SSD
/. Image data list on
external media

& Setup - Main unit setup - Im%managemr it

— p /
Internal stor/ze SD card

01/22/2021 03:27:36 PM 01/22/2021 03:27:36 PM

01/22/2021 03:29:15 PM

01/22/2021 03:29:28 PM

> Export 3>

\. J . J/

‘ Select all ‘ ‘ Release all ‘ ‘ Selectall ‘ ‘ Release all ‘
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8.2.5. Environment Setup

Tap [ Environment] in the main unit settings to display the [Environment] screen.
The environment settings and communication settings of the product can be configured on the

[Environment] screen.

Environment Setup

Tap the [ Environment] key in the center of the [Environment] screen to display the environment setup

screen.

& Setup - Main unit setup

Record g it | Image g 1t | Environment | Display
(1) Environment Comm. Other
(2) \\ PCname RA3100-01 ‘
(3) T e | english |

(4)

®)
(6)
(7)

Il

Summer time ON

(UTC-05:00) Eastern Time (US & Canada)

Time zoon

Date and time 12/15/2022 8:15 PM ‘

Display brightness ’ 10 ‘

fuzzersound “

The functions of each item are indicated below.

(1) PC

()
®)

(4)

name:

Language:

Time zone:

Summer time:

Sets the name of this product. Tap the name field to display the [PC name]
dialog box for changing the name. Double-tap the name to display the

software keyboard.

Double-tap to display software keyboard

A

123l (®)

PC name 1 . s 7 .
Q ' E R T Y U
RA3100-01 >
A S D F G H J

A~
v
B2

Select the display language of this product.

Sets the time zone of the clock in this product.

Date and time

Backlight Timer

Display brightness

n (UTC+0%:00) Osaka. Sapporo. Tokyo

(UTC+08:00) Ulaanbaatar
(UTC+08:45) Eucla

(UTC+09:00) Chita

{UTC+09:00) Pyengyang
(UTC+0%:00) Seoul
(UTC+09:00) Yakutsk

(UTC+09:30) Adelaide

(UTC+09:30) Darwin

Select whether to automatically adjust the time according to daylight saving

time.

Can only be selected if the region specified in the time zone uses daylight

saving time.

O The daylight saving time setting is not reflected in the time axis of the

recorded data.
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(5) Date and time: Sets the time of this product.
Tap the [ Date and time] key to display the | pue
[Date and time] dialog box.

Date and time

Tap and set the year, month, day, hour, and rime
minute.
‘ OK ‘ ‘ Cancel ‘
(6) Display brightness: Changes the screen brightness. 2 -
Set a value between 1 and 10. 3
4
5
6
7
8
9
10 =

(7) Buzzer sound: Enable this setting to emit a buzzer when the range is
exceeded, or disable it to not.

Communication Setup
Tap the [ Comm.] key on the [Environment] L
screen to display the [Comm.] settings screen.
y g Record t | Image t D Display

Environment Other

Network Authentication

|P address setup ~ Set manually User name

IP address  192.168.0.1

Password
Subnetmask  255.255.255.0
Default gateway  0.0.0.0 Web server
ddresssetup  Set manually ON/OFF  OFF
erver  0.0.0.0 Authentication OFF
Alternate DNS server  0.0.0.0 Access restrictions  Operable

RS232C
Baud rate 9600
Databits  8bit
Stop bits  1bit
Parity None

Flow control  None
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Network Setup

/\CAUTION

0O Caution Regarding Network Setup
When connecting this product to an on-premise network, contact the network administrator regarding
the network settings.

Tap the [ Network] box on the [Comm.] settings

screen to display the network settings dialog box. Network
Tap [ OK] to confirm the settings. 1P adress setwp | Set manually <]
™) — IP address | 192 H 168 || 0 H 1 |

(3)
(4) / DNS server address setup Set manually

Subnet mask | 255 H 255 || 255 H 0 |

Default gateway | 0 H V] || 0 H 0 |

VA

|7
(5)// Preferred DNS server | 0 H 0 || 0 H 0 |
(6)/ Alternate DMS server | 0 H 0 || 0 H 0 |
7
(7)/
0K Cancel
(1) IP address setup: Select whether to automatically retrieve (using DHCP) or manually set

the IP address of the LAN, etc. The settings in (2) to (4) are not required
for automatic retrieval.

(2) IP address: Manually sets the IP address of the LAN. Since the IP address is unique
to the device, make sure to set a different address when connecting two
or more of this product.

(3) Subnet mask: The value that defines the IP address range (subnet). Normally set
class C.
Class C: 255.255.255.000
Class B: 255.255.000.000
Class A: 255.000.000.000

(4) Default gateway: Sets the IP address of the gateway device for connecting the network
that the product is connected to with external networks.

(5) DNS server address setup: Select whether to automatically retrieve or manually set the IP address
of the DNS server. The settings in (6) to (7) are not required for
automatic retrieval.

(6) Preferred DNS server: Sets the IP address of the preferred DNS server on the network.

(7) Alternate DNS server: Sets the IP address of the alternate DNS server on the network.
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RS-232C Setup

/\CAUTION

O Caution Regarding RS-232C Settings
When using the RS-232C port of this product to communicate with an external device, match the RS-
232C settings with those of the host device.

Tap the [ RS-232C] box on the [Comm.]
settings screen to display the RS-232C settings
dialog box. Tap [ OK] to confirm the settings.

RS232C
PN
/ Data bits ~ 8bit
I B
(5)//7 Flow control
oK cancel
(1) Baud rate: Sets the RS-232C data transmission speed.

Select 300, 600, 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200,
230400, or 460800 bps.

(2) Data bits: The number of bits in one byte of data. Fixed to 8 bits.
(3) Stop bits: The stop bits in one byte of data. Select 1 or 2 bits.
(4) Parity: The parity bit for one byte of data.

©®)

Select None, Odd, Even, Mark, or Space.

Flow control: The flow control of communication. Hardware uses control via CTS/RTS for the

communication line.

Select None, Xon/Xoff, or Hardware.
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Authentication Settings

Authentication settings are used when connecting from the Web browser on a computer or other device
(when Web server authentication settings are enabled). When authentication is enabled, connection is
only possible by entering the correct user name and password.

Tap the [ Authentication] box on the [Comm.]
screen to display the authentication settings
dialog box. Tap [ OK] to confirm the settings.

Authentication

> User name | ‘

/ Password | ‘

/ Show password

Set max 16 half-size alphanumeric characters (atoz. Ato Z 0 to 9.-).

‘ 0K ‘ ‘ Cancel ‘

(1) User name: Set the user name.
(2) Password: Set the password. The characters that are input are masked as black circles.

(3) Show password: Select this check box to display the characters that are input for the password.

Password 00000 Password 12345

Show password ~| Show password

O The available characters for the user name and password are a to z, Ato Z, 0 to 9, and hyphen. If any
other characters are entered, the [ OK] key is disabled.
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Web Server Settings

When the Web server function is enabled, you can use the Web browser on a computer or other device to
remotely operate, configure, and view the screens of the RA3100.

/A\CAUTION

O  Cautions when Configuring Web Server Settings
Configure the authentication settings as required.

Tap the [ Web server] box on the [Comm.]
screen to display the Web server settings dialog

box. Tap [ OK] to confirm the settings. - -“
Ot
/_# Authentication

| —> Access restrictions Operable ~

Web server

(2)__

@) __|

‘ OK ‘ ‘ Cancel ‘

(1) ON/OFF: Enables/disables the Web server function.

(2) Authentication: Enables/disables the authentication function.
When enabled, the Web server is used with authentication. (The user name and
password in the authentication settings are input from the computer when
connecting.)

(3) Access restrictions: Selects the access restrictions for the Web browser.
When Web browser operations are disabled, information can be viewed from the
Web browser but no operations are allowed.

ﬂ? For information on connecting to the Web server, see "10.7 Connecting to This Product
via a Web Browser".

O The Web server is not available if [Obtain automatically] is selected in the IP address settings of the
product.
8 The Web server uses HTTP (port number 80).
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Other

Tap the [ Other setup] key on the [Environment] screen to display the [Other setup] screen.

< Setup - Main unit setup

Record management | Image management Display
Environment  Comm.

Qutput recording info XML file “ OFF
(1 ) >
(2) | > Feed length mm (Initial value : 30)

(1) Output recording info XML file:
Enable this setting to read the recording file in a custom application. When enabled, an
XML format file containing the recording information is added to the recording data.

(2) Feed length: Sets the length to feed after all printing is complete, including waveform printing and
screen copy (screenshot) printing.
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8.2.6. Display Setup

Tap [ Display] in the main unit setup to display the [Display] screen.
The auxiliary monitor display functions can be set on the [Display] screen.

Grid: Switches the grid lines of the G Sl BT sy

waveform monitor on or off.

Record m ent | Image 1t | Environment | Display

Trigger line: Switches the trigger lines for trigger

detection on or off. Grid
Mark line: Switches the mark lines for mark Triggerline

detection on or off. Mark line
Mark line is available when the optional remote control Search resultline

module is installed.

Follow cursor

Search result line: Switches the search result line on or off. Xaxis notation

TSP /BSP

Displaying the Trigger Line, Mark Line, and Search Result Line in the waveform monitor

Trigger lin Search result line || Mark line
a = '
p Y

. ; 4 : i : v

%
<<
88

X100
X100

When enabled When disabled
Follow cursor:
When enabled, the waveform and cursor are displayed when the cursor moves outside the
waveform monitor. When disabled, the cursor moves but the waveform does not when the
waveform moves outside the waveform monitor. (The cursor line will no longer be displayed.)

X axis notation: Set the time, date, and point.
X axis notation settings Waveform monitor X axis display
X axis notation Time ’ Date Point 50ms 100ms
. : . i
X axis notation Time Date Point 06/25/2020 04:40 06/25/2020 04:40
13.000 000 000s PM 13.050 000 000s PM

8

[
X axis notation Time Date “ 0 500

TSP/BSP: Enable/disable the TSP (Top SPace) and BSP (Bottom SPace) display settings of "Graph"
in "8.1.3 Sheet Setup".
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8.3. Other setup

Configure/display [ Maintenance] , [ Operation history] , and [ Version management] .

Tap a settings category to display the details screen for that category.

¢ Setup

B Recording setup

Recording

Printer, SSD, Memory
recording setup

M Main unit setup

Record management

Delete recorded data,
restore recording setup

Channel list

Channel list setup
for modules

Image management

Delete or print
screenshot images.

Sheet

Channel setup for
Y-T waveform sheets.

Environment

Setups for Time, Display,
LAN, etc.

B Other setup

Maintenance

Maintenance of
Panel keys, Printers, etc.

Operation history

History display of Power,
Recording operation

Version management

Version information,
Main unit update

Printer

Printer setup for
Headers, Footers, etc.

Display
Display setup for
Y-T waveform screen.
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8.3.1. Maintenance

/\CAUTION

O If the maintenance check detects an error in this product, please contact our sales representative.

O  When the life remaining is low or the health is no longer normal, it is recommended that you replace
the SSD, as data will not be able to be retained in the long term.

O If[Stop] is displayed for the state of the fan, the fan has failed and needs a repair.

O The check passes if there are three or less pixel defects in the LCD at the time of delivery.
When using the product for an extended period of time, deterioration in the LCD may cause pixel
defects.

O The head temperature may be high after performing printer recording for an extended period of time,
which can cause an error. In this case, check again after waiting a while.

Tap [ Maintenance] in the other settings to display the [Maintenance] screen to perform maintenance
on the product.

< Setup - Other setup

Maintenance | Operation history | Version management

0Sinfo report |

(1) > [SSD Printer . KEY .
Check SSD status. Show the status of the printer. Check operation of panel keys.
Remaining life 100% System Normal
Health Normal Motor Normal @ @ /(7)
Loading test Head temperature Normal
Printer cover Closed

Recording paj Installed
. ling paper nstalle
Test print

@—L =y - s | ®
Show state of the fan. / TRIG
Buzzer |

glgle

State Running
Check the buzzer sound.
LcD 5 " OFF
(3)_—) Check LCD color. R @ | < (9)
LED / SsToP
Check LED on panel key.
OFF OFF
Bright Fne @ ) PRINT @) nitial
rightness nitialize
(4) Check LCD brightness. Coarse (:5 TRIG (:)5 Initialize the setup to factory defaults.
[ - -] = < (10)
(1) SSD: Checks the health of the internal SSD.
. SSD
Tap the [ Check] key to execute an SSD check and loading Check SSD status.
test, and display the results. omanine e -
Loading test -
(2) Fan: Displays the state of the cooling fan.
Fan
Show state of the fan.
. State Running
(3) LCD: Displays the state of the LCD.

Tap the [ Check] key to display the screen for checking, which switches in the order red
— green — blue — white — black. Confirm that there are not any large areas with display
problems (areas that are always black or white).
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(4) Brightness: Performs a brightness adjustment test on the LCD. Brightness
Tap the [ -] key to make the screen darker. Check LCD brightness.
Tap the [ +] key to make the screen lighter. ‘ - N
(5) Printer: Displays the state of printer. You can also press the [ Start] and
[ Stop] key for test printing to check the printing state of the Printer
pri nte r. Show the status of the printer.
Test printing prints the date and time and serial number of the main 3’;?5?’ Eim
unit on recording paper, then prints a test pattern over the entire head lemperaure - Normel
surface of the paper. The test pattern can be used to check for ?sg;f::gpapef Installed
horizontal density variation and damage to the thermal head for
printing. E “
<Example test print>
(6) OS info report:
Outputs an OS info report file (information on the operating system e
of this product) to external media. Tap the key to display the dialog Eemelsh e &
box for selecting the output destination, then tap [ OK] to output =
. . . i 0K Cancel
the file. It takes several minutes to output the file. (Use external 1
media with 1 MB or more of free space.) .
O The OS info report file is used for analysis at A&D when an Sy
error occurs with this product or when it does not operate T
normally. It cannot be used by customers.
i
Buzzer
(7) Buzzer: Tap the buzzer ON/OFF key to emit a beep to confirm that the Checkthe buzzersound.
buzzer works. urersoune
(8) LED: Check the state of the main unit using the LED on the operation LED
panel. Check LED on panel key. )
Use the color around the rotary knob to check the fine/coarse e @D PRNT @O
Setting. OFF OFF
PRINT: Orange Fine:  Orange Coore @ TRIG (?
TRIG: Blue Coarse: Blue START @ )
START: Green
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(9) KEY:

(10) Initialize:

8.3.2.

Use this to check the rotary knob and keys of the operation panel.

The display on the screen is highlighted when a key on the operation panel is pressed or

the rotary knob is turned clockwise or counterclockwise.

[Maintenance] - KEY

KEY
Check operation of panel keys.

e
[ START
-

Operation panel

Initializes this product. Tap the [ Initialize] key, then tap [ OK]

in the confirmation dialog box displayed for executing initialization.

The product automatically shuts down when initialization is
complete, so press the Power switch on the front panel to turn on
the product.

For information on the initialized state, see "10.6. Setup
Information after Executing Initialization".

Operation History

Initialize
Initialize the setup to factory defaults.

Initialize
TN
.y
S

Initialization

Do you like to initialize all setup?

>

Initialization

Initializing. Please wait.

@

Initialization

Completed. Please restart.

Tap [ Operation history] in the other settings to display the history of the last 100 operations.

<« Setup - Other setup X

Maintenance | Operation history | Version management

No. Date/Time Operation

1 03/03/2021 03:25:30 PM Power ON

2 03/03/2021 03:24:51 PM Power OFF

3] 03/01/2021 04:45:22 PM Recording STOP
4 03/01/2021 04:45:06 PM Recording START
5 03/01/2021 04:44:57 PM Recording STOP
6 03/01/2021 04:44:46 PM Recording START
7 03/01/2021 04:44:29 PM Recording STOP
8 03/01/2021 04:44:20 PM Recording START
9 03/01/2021 04:44:09 PM Recording STOP
10 03/01/2021 04:43:16 PM Recording START
1 03/01/2021 04:42:36 PM Recording STOP
12 03/01/2021 04:42:26 PM Recording START
13 03/01/2021 04:42:21 PM Recording STOP
14 03/01/2021 04:41:17 PM Recording START
13 03/01/2021 04:38:54 PM Recording STOP
16 03/01/2021 04:37:15 PM Recording START
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8.3.3.  Version Management
Tap [ Version management] in the other settings to display and update the version of this product.

< Setup - Othersetup

SLOT1

SLOT 2

SLOT 3

SLOT 4

SLOTS

SLOT6

SLOT7

SLOT 8

SLOT9

Maintenance | Operation history | Version management ]
Serial number S/N 3600150 @ @
Windows OS Ver. 1809 / OS build 17763.107
Software Ver.1.4.3 ‘ System update Module update
Hardware Ver. 1.0.15
RA30-101 Ver.1.0.2
RA30-102 Ver.1.0.2
RA30-103 Ver.1.0.2
RA30-104 Ver.1.0.4
RA30-105 Ver. 1.0.1
RA30-106 Ver.1.1.2 @
RA30-107 Ver. 1.0.1
RA30-108 Ver. 1.0.3
RA30-112 Ver. 1.0.0

(1) System update:

(2) Module update:

(3) Warning display:

Use an SD card or USB memory to update the entire system (software,
hardware, and modules).
Download the upgrade file and RA3100 update procedure from the A&D

website.

Update the module only.

The module is updated to the latest version supported by the software of the
main unit.

This product can perform the update by itself. An upgrade file or other file is
not required.

This is displayed when the versions of the main unit software and module do
not match.

0O Need module update:

This is displayed when the version of the module is older than the main unit
software. Click (2) to perform a module update.

O Need system update:

This is displayed when the version of the main unit software is older than the
module. Click (1) to perform a system update.

0 Do not turn the power of this product OFF during a system update or module update. Doing so may
prevent it from operating normally.
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9.Using Optional Modules — 9.1.2ch Voltage Module (RA30-101)

9. Using Optional Modules

This chapter provides an overview of how to use optional modules.

9.1. 2ch Voltage Module (RA30-101)

9.1.1. Overview

This two channel voltage input module samples a DC to 100 kHz signal at 16-bit 1 MS/s within the
measurement range of £+100 mV to £500 V and can perform A/D conversion. It includes an antialiasing
filter and analog filter. It is insulated between each channel and between input and output.

9.1.2.  Setting the Input Channel

<This section describes the setting switches and setting values of the RA3100 main unit. >

(1) Slot number, input module type (1) TN _—

2 ™™ SLOT1 o S (2)
(2) Change slot: Change the slot.

RAZ0-101 [ 2ch VOLT

(3) Select channel:
Select the channel in the slot.

©)

(4) Meas. ON/OFF 4) —- 2 <5 (5)
ON: Measure the input signal. s —
Coupling Meas. range
(5) Color: Change the display color of the waveform 6) T ¢ 5y <= (7)
. . &,
monitor. @) 1> LPF AAF. g ©)
(6) Coupling:  Switch the input signal coupling. OFF | OFF
Disp. pos. Disp. range ;
(7) Meas. range: Change the measurement range. (10) 7> 1 x| [€ (11)
(8) L.P.F.: Change the low-pass filter. (12) 1> Disp. min Disp. max —(13)
(9) AAF.: Turns the anti-aliasing filter of the input F3000 N 11000 N %
channel on or off.
(10) Disp. pos.: Specify the display position. hoet Graph
- . . : it : )T sueer s | (19)
(11) Disp. range: Specifies the display width in the amplitude

51c|3

direction of each h. [ d
Irection or each grap (16) __= IeEroa Just (17)
xacute

(12) Disp. min:  Set the display lower limit value of the oy s
pasmrabile mnpe - =3V
bottom of the display range. "

22510y <5 (18)

Mliars i ros] mless 2

(13) Disp. max: Set the display upper limit value of the top of the disblay range.
(14) Sheet: Assign the channel to a sheet.
(15) Graph: Assign the channel to a graph.

(16) Waveform display area:
When enabled, the waveform is displayed. When disabled, the waveform is not displayed.

(17) Zero adjust: Cancels the input offset of the input channel. Execute zero cancellation to perform more
accurate measurement.

(18) Available measurement range/measurement value:
Displays the current available measurement range and measurement value.
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9.1.3.

Measurement Setup

Check the slot number and channel, connect the signal to the corresponding input module, and enable
the [ Meas.] key to display the input waveform on the monitor screen. Perform adjustment for the
required signal waveform while viewing the waveform.

Follow the procedure below to set the input channel.

Step 1.

Set the input coupling with the [ Coupling] key (6).

Coupling Contents

DC Enables measurement of the actual input signal, including the DC and AC component.

Measures the AC component of the input signal only. Set this when you want to measure
only the amplitude of an AC signal, as it cancels the DC offset of the signal.

AC

GND

Connects the channel input to GND without connecting the input signal inside the channel.
Enables the input GND level to be checked with waveform monitoring or printer recording.

When switching from DC coupling to AC coupling during measurement, it takes about 12 seconds for

the DC component to completely disappear.

Step 2.

Set Meas. range according to the target for measurement.

The input sensitivity can be changed with the [ Meas. range] key (7) in the channel setup sub
menu.

The value displayed for the measurement range (RANGE) indicates the input (measurement)
maximum value and corresponds to 10 div on the waveform monitor. When the display position is
50%, +tRANGE (full measurement range) is displayed.

Tap the [ Meas. range] key and turn the rotary knob to change the range. Turn the rotary knob
counterclockwise to reduce the sensitivity and clockwise to increase the sensitivity.

The following 12 measurement ranges are available.

1500V |200v[100v]50v | 20v [ 10v]| 5v | 2v | 1v [500mv[200mv|100 mV|

When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom right
of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. To emit a warning beep,
enable the buzzer setting. See "8.2.5. Environment Setup".

= || m Beep beep! Beep beep! ]
o - H—
AN AN Y AN NN TR A —

[ coupling

Jg00ny. LPF.
! | orF

OO = [ OVER RANGE |
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Step 3. Set the input filter.
Set the low-pass filter with the [ L.P.F.] key (8).
The low-pass filter of this module is a gently sloping attenuation filter that prioritizes the waveform.
Set a cutoff frequency about 10 times the effective frequency as a signal to remove the
unnecessary high frequency component and noise component.

| OFF | 3kHz |300Hz | 30Hz | 3Hz |

Set the antialiasing filter setting with the [ A.A.F.] key (9).

A steeply sloping attenuation low-pass filter. Enable this filter to automatically set the cutoff
frequency linked with the sampling speed so that aliasing does not occur in the measurement data
due to the sampling. This is particularly effective for FFT analysis. The L.P.F. setting is disabled
because L.P.F. is used internally.

Step 4. Set the display range and display position.
See "Description of Step 4 (setting the display range and display position (waveform display area))"
in "4.2.2. Setup the input channels".
Disp. range:  The display width in the amplitude direction of the waveform display area on the
waveform monitor
Disp. pos.: Specify the position of the waveform monitor to display the specified range of the
waveform display area.

Step 5. Set the display minimum and display maximum.
See "Description of Step 6 (setting the display maximum and display minimum (waveform display
scale))" in "4.2.2. Setup the input channels".
Disp. max: Set the display upper limit value of the top of the display range.
Disp. min: Set the display lower limit value of the bottom of the display range.

Step 6. Execute zero adjust.
After turning on the power, changes in the surrounding temperature as time elapses change the
internal temperature of the RA3100 main unit, and cause temperature drift inside the input module,
which leads to errors in measurements due to variation in the DC offset voltage. Execute zero
adjust to minimize these errors.
To perform zero cancellation, tap the [ Zero adjust] key (14) after waiting for a warm-up period of
60 minutes.

O This function is for canceling internal offset and drift, and does not cancel the offset of the input signal.
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9.14. Reference Materials

/\CAUTION

O Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 300 V(DC+ACpeak) . Damage may be caused if the voltage is exceeded.

1 Input cable

The input connectors for CH1 and CH2 are insulated BNC connectors. Do not connect metallic BNC
plugs, as they may damage the connectors or cause connection problems.

Use the insulated BNC cable indicated below (RA30-507) as the signal input cables.

Recommended cables

Name (type) Shape/characteristics Remarks
Insulated BNC RA30-101
Insulated BNC cable Safety alliaator cl RA30-102
(safety alligator clip) Re{j f P IRA30-103
RA30-507 Black - RA30-108
Length 1.5 m+0.2m Analog input

2 Maximum rated voltage to ground
RA3100 main unit Input module

}ﬁﬁ

}7‘7

¥ Slots
1ch H ¢ 500 V
Common L -
Setup 4
Interface 2ch H ¢
L +500 V
GND
(connect to power cable with ground terminal)

Between channels
300 V (DC + AC peak)
v

Between each channel and
the chassis, to ground
300 V (DC + AC peak)

L
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9.Using Optional Modules — 9.2.4ch Voltage Module (RA30-102)

9.2. 4ch Voltage Module (RA30-102)
9.2.1. Overview

This four channel voltage input module samples a DC to 100 kHz signal at 16-bit 1 MS/s within the
measurement range of £1 V to £200 V and can perform A/D conversion. It includes an analog filter for
waveform observation. It is insulated between each channel and between input and output.

9.2.2. Setting the Input Channel

<This section describes the setting switches and setting values of the RA3100 main unit. >

(1) Slot number, input module type (1)

2
(2) Change slot: Change the slot. @)

(3) Select channel: 3)
Select the channel in the slot.
(4) Meas. ON/OFF (4)
ON: Measure the input signal.
(5) Color: Change the display color of the waveform (6)
monitor.
(6) Coupling: Switch the input signal coupling. (8)
(7) Meas. range: Change the measurement range. (10)
(8) L.PF.: Change the low-pass filter.
(12)

(10) Disp. pos.:  Specify the display position.

(11)Disp. range:  Specifies the display width in the amplitude
direction of each graph.

(12) Disp. min: Set the display lower limit value of the bottom (14)
of the display range.

(13) Disp. max:  Set the display upper limit value of the top of (16)
the display range.

(14) Sheet: Assign the channel to a sheet.
(15) Graph: Assign the channel to a graph.
(16) Waveform display:

Wi ke mnge |

Meoasimed walue ©

1, < TSssioT2 o | @
RA30-102 [ 4ch VOLT E
—E CH2 | CH3 cke——= (3)
Color i 5
! mm - O
Coupling Meas, range (7)
DC 10V o
-
LPF. g
—
| o
N Disp. pos. Disp. range(__ (11 )
5% 0%
N Disp. min Disp. max ! (1 3)
| a7so0w 02500y | |2
3 4 (]
i
Sheet Graph 15
SHEET 1 G2 (15)
Zero ad|ust =
Exacute ry

22553y ||

A0V~ WT_“B)

When enabled, the waveform is displayed in the waveform monitor. When disabled, the

waveform is not displayed.

(17) Zero adjust: Cancels the input offset of the input channel. Execute zero cancellation to perform more

accurate measurement.

(18) Available measurement range/measurement value:

Displays the current available measurement range and measurement value.
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9.2.3.

Measurement Setup

Check the slot number and channel, connect the signal to the corresponding input module, and enable
[ Meas.] to display the input waveform on the monitor screen. Perform adjustment for the required
signal waveform while viewing the waveform.

Follow the procedure below to set the input channel.

Step 1. Set the input coupling in with the [ Coupling] key (6).
Coupling Contents
DC Enables measurement of the actual input signal, including the DC and AC component.
Set DC coupling when performing measurement.
GND Connects the channel input to GND without connecting the input signal inside the channel.
Enables the input GND level to be checked with waveform monitoring or printer recording.
Step 2. Set Meas. range according to the target for measurement.
The input sensitivity can be changed with the [ Meas. range] key (7) in the channel setup sub
menu. The value displayed for the measurement range (RANGE) indicates the input
(measurement) maximum value and corresponds to 10 div on the waveform monitor. When the
display position is 50%, +RANGE (full measurement range) is displayed.
Tap the [Meas. range] key and turn the rotary knob to change the range. Turn the rotary knob
counterclockwise to reduce the sensitivity and clockwise to increase the sensitivity. The following 8
measurement ranges are available.
200V {100V | 50V | 20V | 10V 5V 2V 1V
When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom right
of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. To emit a warning beep,
enable the buzzer setting. See "8.2.5. Environment Setup".
Step 3. Set the input filter. Set the low-pass filter with the [ L.P.F.] key (8).
The low-pass filter of this module is a gently sloping attenuation filter that prioritizes the waveform.
Set a cutoff frequency about 10 times the effective frequency as a signal to remove the
unnecessary high frequency component and noise component.
OFF 3kHz | 300Hz | 30 Hz 3 Hz
Step 4. Set the display range and display position.
See "Description of Step 4 (setting the display range and display position (waveform display area))"
in "4.2.2. Setup the input channels".
Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor
Disp. pos.:  Specify the position of the waveform monitor to display the specified range of the
waveform display area.
Step 5. Set the display minimum and display maximum.

See "Description of Step 6 (setting the display maximum and display minimum (waveform display
scale))" in 4.2.2. Setup the input channels".

Disp. max:  Set the display upper limit value of the top of the display range.

Disp. min: Set the display lower limit value of the bottom of the display range.
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Step 6. Execute zero adjust.
After turning on the power, changes in the surrounding temperature as time elapses change the
internal temperature of the RA3100 main unit, and cause temperature drift inside the input module,
which leads to errors in measurements due to variation in the DC offset voltage. Execute zero
adjust to minimize these errors.
To perform zero cancellation, tap the [ Zero adjust] key (14) after waiting for a warm-up period of
60 minutes.

NOTE

O  This function is for canceling internal offset and drift, and does not cancel the offset of the input signal.

9.24. Reference Materials

/N\CAUTION

O Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 300 V(DC+ACpeak). Damage may be caused if the voltage is exceeded.

1 Input cable
The input connectors for CH1 to CH2 are insulated BNC connectors. Do not connect metallic BNC
plugs, as they may damage the connectors or cause connection problems.
Use the insulated BNC cable indicated below (RA30-507) as the signal input cables.

Recommended cables

Name (type) Shape/characteristics Remarks
Insulated BNC RA30-101
Insulated BNC cable Satety allioator cli RA30-102
(safety alligator clip) Re{j E P |RA30-103
RA30-507 Black - RA30-108
Length 1.5m + 0.2 m Analog input

2  Maximum rated voltage to ground
RA3100 main unit  Input module

Slots
1ch H 'y
L \ 200 V } . 4 Between channels
300 V (DC + AC peak)
Commonii 2¢h H =% +200 V } \
Setup L v 1
Interface
3ch H 300 V (DC + AC peak)
L y 1200V } y
300 V (DC + AC peak)
4ch H vy
L v 1200V }
Between each channel and
GND the chassis, to ground
- (connect to power cable with ground terminal) 300 V (DC + AC peak)
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9.3.

9.3.1.
This two channel high voltage input module samples a DC to 5 MHz signal at 16-bit 20 MS/s within the

9.3.2.

Overview

2ch High Speed Voltage Module (RA30-103)

measurement range of +100 mV to £500 V and can perform A/D conversion. It includes an analog filter

Setting the Input Channel

for waveform observation. It is insulated between each channel and between input and output.

<This section describes the setting switches and setting values of the RA3100 main unit. >

(1)
()
®)

(4)

Slot number, input module type
Change slot: Change the slot.

Select channel:

Select the channel in the slot.

Meas. ON/OFF

ON:
(5) Color:

(6) Coupling:

(7) Meas. range:

(8) L.P.F.:
(10) Disp. pos.:
(11) Disp. range:

(12) Disp. min:

(13) Disp. max:

(14) Sheet:
(15) Graph:

Measure the input signal.

Change the display color of the waveform
monitor.

Switch the input signal coupling.
Change the measurement range.

Change the low-pass filter.
Specify the display position.

Specifies the display width in the amplitude
direction of each graph.

Set the display lower limit value of the
bottom of the display range.

(1
Set the display upper limit value of the top of

the display range.
Assign the channel to a sheet.

Assign the channel to a graph.

(16) Waveform display:

(17) Zero adjust:

(18) Available measurement range/measurement value:
Displays the current available measurement range and measurement value.

(1) -
(2) ~><  sLoT3 > A 2
RA30-103 [ 2ch HSVOLT E
3) == 2 <«——— (3)
Color
o i - O
Coupling Meas. range
6) - 7
©) —+ " e ™
-}
L.P.F. L
(8) T OFF
(10)— Disp. pos. Disp. range (11)
75 % 50 %
(12)__)| Disp. min Disp. max . (13)
| -5.0000 v 50000 v ﬁ
| Sheet - Graph 1
) SHEET1 G4 ( 5)
(1 6)——)= Zero adjust E-" (1 7)
Execute -3
Measurable ranpe ; AV -~ BW (1 8)
Measummd walue 1 22146 Y

When enabled, the waveform is displayed in the waveform monitor. When disabled, the
waveform is not displayed.

Cancels the input offset of the input channel. Execute zero cancellation to perform more
accurate measurement.
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9.3.3.

Measurement Setup

Check the slot number and channel, connect the signal to the corresponding input module, and enable
[ Meas.] to display the input waveform on the monitor screen. Perform adjustment for the required
signal waveform while viewing the waveform.

Follow the procedure below to set the input channel.

Step 1.

Set the input coupling in with the [ Coupling] key (6).

Coupling Contents

Enables measurement of the actual input signal, including the DC and AC component.

DC Set DC coupling when performing measurement.

Measures the AC component of the input signal only. Set this when you want to measure

AC only the amplitude of an AC signal, as it cancels the DC offset of the signal.

Connects the channel input to GND without connecting the input signal inside the channel.

GND Enables the input GND level to be checked with waveform monitoring or printer recording.

Step 2.

Step 3.

Step 4.

Step 5.

Set Meas. range according to the target for measurement.

The input sensitivity can be changed with the [ Meas. range] key (7) in the channel setup sub
menu.

The value displayed for the measurement range (RANGE) indicates the input (measurement)
maximum value and corresponds to 10 div on the waveform monitor. When the display position is
50%, +tRANGE (full measurement range) is displayed.

Tap the [ Meas. range] key and turn the rotary knob to change the range. Turn the rotary knob
counterclockwise to reduce the sensitivity and clockwise to increase the sensitivity. The following
12 measurement ranges are available.

1500V | 200V 100V | 50V [ 20v | 10V | 5V | 2v | 1V [500 mV[200 mV[100 mV/|

When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom right
of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. To emit a warning beep,
enable the buzzer setting. See "8.2.5. Environment Setup".

Set the input filter. Set the low-pass filter with the [ L.P.F.] key (8).

The low-pass filter of this module is a gently sloping attenuation filter that prioritizes the waveform.
Set a cutoff frequency about 10 times the effective frequency as a signal to remove the
unnecessary high frequency component and noise component.

| OFF |500kHz| 50kHz | 5Hz |

Set the display range and display position.

See "Description of Step 4 (setting the display range and display position (waveform display area))"

in "4.2.2. Setup the input channels".

Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor

Disp. pos..  Specify the position of the waveform monitor to display the specified range of the
waveform display area.

Set the display minimum and display maximum.

See "Description of Step 6 (setting the display maximum and display minimum (waveform display
scale))" in 4.2.2. Setup the input channels".

Disp. max:  Set the display upper limit value of the top of the display range.

Disp. min: Set the display lower limit value of the bottom of the display range.
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Step 6. Execute zero adjust.
After turning on the power, changes in the surrounding temperature as time elapses change the
internal temperature of the RA3100 main unit, and cause temperature drift inside the input module,
which leads to errors in measurements due to variation in the DC offset voltage. Execute zero
adjust to minimize these errors.
To perform zero cancellation, tap the [ Zero adjust] key (14) after waiting for a warm-up period of
60 minutes.

NOTE

O  This function is for canceling internal offset and drift, and does not cancel the offset of the input signal.
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9.3.4. Reference Materials

1 Input cable
The input connectors for CH1 and CH2 are insulated BNC connectors. Do not connect metallic BNC
plugs, as they may damage the connectors or cause connection problems.
Use the insulated BNC cable indicated below (RA30-507) as the signal input cables.

Recommended cables

Name (type) Shape/characteristics Remarks
Insulated BNC RA30-101
Insulated BNC cable Satety allioator cli RA30-102
(safety alligator clip) Re{j E P |RA30-103
RA30-507 Black - RA30-108
Length 1.5m + 0.2 m Analog input

2 Input frequency and input voltage derating characteristics
A maximum of 1000 Vp-p can be input for the voltage and 5 MHz for the frequency, but there are
restrictions on the relationship between the voltage and frequency. These set limits to avoid damage to
devices and enable safe measurement.
Increased device heat and input voltage may damage the signal source and device.

Frequency - voltage derating characteristics
------ Damage limit

Safe usage range

100)() r———r+--¢-0-+-0-0-$-+-0-0-0-41+-0-0-q +-0-$-0-s ool s-4-01o--0-0-0-0-0-0-00p .
800 .
600
400 A :
200 A

0 Lo S N 11

10 100 1000 10000
Input frequency (kHz)

Input maximum voltage
(Vp-p)

3  Maximum rated voltage to ground
RA3100 main unit Input module

gy Slots
1ch H
L vy 500V } Y
Common y Between channels
Setup 300 V (DC + AC peak)
Interf 2ch H
nterface 200V }JL
L A\ 4
Between each channel
GND and the chassis, to ground
(connect to power cable with ground terminal) 300 V (DC + AC peak)

/\CAUTION

O Use the product within the safe usage range.
With 1000 Vp-p 100 kHz, note that the input current will be approximately 21 mA, which will place a
load on the signal source.

O  Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 300 V (DC+ACpeak). Damage may be caused if the voltage is exceeded.
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94. 2ch AC Strain Module (RA30-104)

9.4.1. Overview

This two channel strain input module samples a strain signal up to 2 kHz DC at 16-bit 100 kS/s within
the measurement range of 500(um/m=p¢e) to 80000 (um/m=pe) and performs A/D conversion. It is used
by connecting the output of a strain gauge type converter or strain gauge. It includes an auto balance
and simple bridge check function. It is insulated between each channel and between input and output.

NOTE

O  When using this module, the Remote Control Module (RA30-112) must be installed to slot 9 of the
RA3100 main unit.

9.4.2. Connection Method

The bridge box and strain gauge type converter are connected using the optional NDIS conversion
cable (RA30-508).

NDIS conversion cable (RA30-508) 4 .
Bridge box

[ RA30-104 =] H::I: or

strain gauge type converter

NDIS4109 (small plug) TNDIS4102 (jack)

O The nonlinearity, balance adjustment range and balance adjustment precision of this module are
defined by the end of the NDIS conversion cable.

NOTE

O Hold the connector when inserting or removing the NDIS conversion cable and avoid applying
excessive tension on the cable side (by folding, pulling, or twisting the cable).
Excessive tension may cause the cable to break or be damaged.
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9.4.3. Setti

ng the Input Channel

<This section describes the setting switches and setting values of the RA3100 main unit. >

Channel setup sub
(1)
2)
(3)

Change slot:

(4)
ON:

Color:

®)

(6)

(7)
(8)

Disp. pos.:
Disp. range:
(9) Disp. min:

(10) Disp. max:

(11) Sheet:
(12) Graph:
(13) Wave disp.:

menu 1

Slot number, input module type

Change the slot.

Select channel:

Select the channel in the slot.

Meas. ON/OFF

Measure the input signal.

Change the display color of the waveform
monitor.

Channel setup sub menu 2:

Tap this box to display <Channel setup sub
menu 2>.

Specify the display position.

Specify the display width in the amplitude
direction of each graph.

Set the display lower limit value of the
bottom of the display range.

Set the display upper limit value of the top
of the display range.

Assign the channel to a sheet.
Assign the channel to a graph.

When enabled, the waveform is displayed in
the waveform monitor. When disabled, the
waveform is not displayed.

(14) Measurable range/Measured value:

Displays the current available measurement
range and measurement value.

<Channel setup sub menu 1>

1< ASLOT 4

RA30-104 / 2ch AC STR

[ (2)

? <

Color
(4) 7 mm = O
(6) Coupling GND
Meas. range 20000 pe 3%
R-FINE 0.0 pe &
L.P.F. OFF -
CAL value 1000 pe
CAL OFF
BJV. 2Vrms
Disp. pos. Disp. range »
- > < —e
(7) 50 % 100 % ga (8)
B
(9) \“ Disp. min Disp. max J (10)
|-20000.0000 pe| | 20000.0000 pe
Sheet Graph
(M7 sheer G1 (12)
I~
=]
(13) = g
Measurable range © -20000 ~ 20000 pe
Measured value : 0.0000 pe (14)
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Channel setup sub menu 2

<Channel setup sub menu 2>

(15) Coupling: Switch the input signal coupling to STRAIN < SLOT 4 >
or GND. RA30-104 / 2ch AC STR ?
(16) BAL: Imbalance in the strain gauge bridge. Also E
enables you to cancel the imbalanced part. =
When balancing is performed, [R-FINE] is Coupling BAL
reset to zero. (19> o Execute | PP® (16)
(17) Meas. range: Change the measurement range. Meas. range R-FINE
. . (A7) > 20000 = 0.0 ps 5(18)
(18) R-FINE: Perform balance fine adjustment. 0@,
19) LPF. ch the | il L.PF. CALvalue | |E
(19) L.P.F. ange the low-pass filter. (19) 15 o 1000 s (20)
(20) CAL value:  Change the setting value of the internal CAL
calibrator.
The setting range is 1 to 9999 (um/m=pg). 21) >
- +
(21) CAL: Switch the output of the internal calibrator to UE'
+, OFF, or -. L
BV. Bridge
+:  Outputs the internal calibrator setting value set for  (22) 7 5 yrms Check (23)
the CAL value as a positive value.
- Outputs the internal calibrator setting value set for
the CAL value as a negative value. »
[=}
OFF: Disables the output of the internal calibrator. (The  (24) —> Close 3
setting value is still displayed but is not output.) Measurable ange ©-20000 ~ 20000 pe
Measured value 0.0000 pe

(22) B.V.:
(23) Bridge:

(24) Close:

0 Disable this after use as a calibration value (when performing measurement).
O The internal calibrator setting value is added to the input signal.

Switch the bridge power voltage.

Perform a simple bridge check. If a bridge error is detected, an error message is
displayed. (The message "Bridge is in error." is displayed if an error is detected.) If this
error message is displayed, check the connection between the bridge and the sensor.

When you tap the key, <Channel setup sub menu 2> is closed and <Channel
setup sub menu 1> is displayed.
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9.Using Optional Modules — 9.4.2ch AC Strain Module (RA30-104)

9.4.4.

Measurement Setup

Check the slot number and channel, connect the signal to the corresponding input module, and enable
the [ Meas.] key to display the input waveform on the monitor screen. Perform adjustment for the
required signal waveform while viewing the waveform.

Follow the example below to set the input channel.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Configure synchronization settings for the chassis bridge power carrier.
Set the OSC of the Remote Control Module (RA30-112) to [Internal].

O For details, see "9.10 Remote Control Module (RA30-112)".
However, if you are concerned about the impact of the beat when using multiple RA3100 main
units, follow the procedure in "Chassis Bridge Power Carrier Synchronization" in "9.4.5
Reference Materials" to synchronize the chassis.

Set coupling.

Set the coupling using (15) [ Coupling] in channel setup sub menu 2.
Coupling Description
STRAIN Select this when measuring strain.

GND Select this when checking the zero level.

Set the bridge power.
Set the bridge power using (22) [B.V.] in channel setup sub menu 2.

Bridge power Description

0.5Vrms | Set a bridge power voltage suitable for the strain gauge or strain gauge type
2Vrms converter to connect.

O The bridge voltage is constantly output.
When measuring particularly large strain, set the bridge voltage to 0.5 Vrms.

Perform a simple bridge check.

Perform the simple bridge check using (23) [ Bridge Check] in channel setup sub menu 2.
Perform a simple bridge check to check for problems in the connection with the strain gauge or
strain gauge type converter. If an error message is displayed, check the connection between the
bridge and the sensor.

O  Asimple bridge check enables bridge edge short circuits and some bridge edge and cable

open circuits to be detected. However, it does not enable the location of the short circuit or
open circuit to be identified.

Set the measurement range.

Set the measurement range using (17) [ Meas. range] in channel setup sub menu 2.
Set a measurement range suitable for the expected input strain size.

The following six ranges are available for each bridge power.

Bridge power Measurement range (um/m=pg)
0.5 Vrms 500 1000 2000 5000 10000 20000
2 Vrms 2000 4000 8000 20000 40000 80000
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Tips

0  When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom right of
the screen, and the main unit emits a warning beep. Reduce the sensitivity with the measurement range
so that the input signal does not exceed the range. To emit a warning beep, enable the buzzer setting in
"8.2.5. Environment".

Step 6.

Step 7.

Step 8.

Step 9.

gan SLOT 1

| R ﬂ [ Beep beep! Beep beep! ]
ol - | =

~ 5-
MO IV S VO AN N IR 1 2=
| { | Bsgon v’ L

botody| || [ amms || mmLio
sv

[ OVERRANGE |

Set the low-pass filter.

Set the low pass filter using (19) [L.P.F.] in channel setup sub menu 2.

Set a low pass filter to cut out unnecessary frequency components and noise as required. The high
frequency components above the set value and noise are removed. Note that setting a lower
frequency value causes a delayed response, so this function should be disabled unless it is
required.

| OFF |300Hz | 100Hz | 30Hz | 10Hz |

Set the display range and display position.
See the description in "4.2.2 Set the input channels - Display Range and Display Position (Display
Area)".

Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor

Disp. pos..  Specify the position of the waveform monitor to display the specified range of the
waveform display area.

Set the display minimum and display maximum.
See the description in "4.2.2 Set the input channels - Display Range and Display Position
(Waveform Display Scale)".

Disp. max:  Set the display upper limit value of the top of the display range.
Disp. min: Set the display lower limit value of the bottom of the display range.

Execute initial balancing.

Execute initial bridge balancing using (16) [BAL] in channel setup sub menu 2.

Execute initial bridge balancing when there is no load on the bridge.

If zero cannot be found due to noise or another reason, perform fine adjustment using (18) [R-
FINE] in <channel setup sub menu 2>.

O The imbalance component of the strain gauge bridge includes both resistance imbalance and capacity
imbalance, but only the resistance imbalance is canceled by executing [ BAL]. The capacity imbalance
is automatically canceled on a constant basis.

If zero deviates when there is no load on the bridge due to environmental changes, execute initial
balancing again.
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9.4.5. Reference Materials

/N\CAUTION

0 Do not connect the input terminal to a device other than a bridge box or a strain gauge sensor
connected using a gauge type converter. Do not input voltage or current. Doing so may lead to
failure.

0  Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 100 V (DC + AC peak). Damage may be caused if the voltage is exceeded.

8 When measuring a location with electric potential, do not touch the metallic parts of the input wire, as
electric potential occurs in the cable itself. Doing so may cause electrocution.

1 Front panel

G

iEi[@

Input connector (NDIS4109 receptacle) Pin layout
Pin number Function
A Bridge power +
B Input -
C Bridge power -
D Input +
E Common
F
G
Not connected

H
J

2  Conversion cable
The input connectors for CH1 and CH2 are NDIS4109 connectors.
Use the NDIS conversion cable (RA30-508) indicated below.

Name (type) Shape/characteristics Remarks
NDIS4109
- : )
NDIS conversion d E For the RA30-
cable (RA30-508) |12 . T Longn o6 |104
m
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RA30-104
Input connector side Sensor side
NDIS4109 (small plug) NDIS4102 (jack)
D:Eﬁ NDIS conversion cable (RA30-508) o

@ ®
G ®
© O
Input connector side pin layout Sensor side pin layout
Pin , Pin .
Function Function
number number
A Bridge power + A Bridge power +
B Input - B Input -
C Bridge power - C Bridge power -
D Input + D Input +
E Shield E Shield
F F
Not connected
G G
H Not connected
J

3  Maximum rated voltage to ground
RA3100 main  Input module Slots

1ch }
Common — TBetween channels

Interface
2ch } 100 V (DC + AC peak)

Between each channel and the
GND chassis, to ground
(connect to power cable with ground terminal) 100 V (DC + AC peak)
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4 With bridge box connection
An A&D bridge box is described in this example. The bridge box includes a terminal box, cables, and
connectors. The terminal box has a terminal for connecting the strain gauge and three high-performance
resistors. A strain gauge is connected to complete the bridge circuit, and a shorting bar is included to
achieve various gauge connection methods.

Hold this part when inserting it.

Gauge @ Bridge box
— ® ©-® a Wire the strain gauge as short as possible
' ‘ ‘ between the point of measurement and the
- | Q OO0 bridge box, in order to reduce noise. Gauge

factor compensation is performed for the strain
gauge with the lead wire included. Do not cut
or extend the lead wire.

Bridge box exterior (single gauge method)

RA30-104

=l

When removing it, hold this part and pull it
out without turning.

(1) Installation method
0O  Install the bridge box as near the measurement point as possible.
O To secure it in place, attach screws to the installation holes.
O Do notinstall it in locations with a high level of moisture, locations subject to sudden changes
in temperature, or locations subject to strong electric fields or strong magnetic fields.
0O  When installation is complete, secure the connection cable so that it moves as little as
possible.

(2) Bridge box exterior and connection method
@ ~— Gauge
Installation hole

—

Shorting bar
Installation hole__i>®

Ground terminal

Terminal box

For information on
connecting the E terminal,
see "Connecting the E
Terminal" in "9.4.5
Reference Materials".

Example bridge box connection (single gauge method)
O  Connector Wiring

When wiring the connectors, the A and C terminals supply bridge power and the B and D
terminals are input to the RA30-104, as indicated in the figure above.

0O  Bridge Box Wiring
For information on the main bridge circuit and main wiring method for strain measurement,
see "Example Bridge Configuration with Strain Bridge" in "9.4.5 Reference Materials".

2

Bridge power

Bridge output

Example strain gauge connection (single gauge method)

1WMPD4004444C 151



9.Using Optional Modules — 9.4.2ch AC Strain Module (RA30-104)

When using a converter via a bridge box, see the figure below.
For information on connecting the E terminal, see "Connecting the E Terminal" in "9.4.5
Reference Materials".

e mmmm - ~ g I EEEEEEEEEE NSNS NN EEEEEEEEEEEEEER

J P
Y
— C Bridge output (e)

RA30-104 R i J

@@ A%"j ______________ R A .
. 56%@@?@ 1_9_?@*«

Single gauge method
converter
Power supply to bridge (E)
Example converter connection (single gauge method)
O Impact of Cable Length
If the cable connecting the bridge box and RA30-104 is too long, the cable conductor
resistance will cause the bridge voltage to decrease and cause a difference between the strain
value and the value measured with this module. Refer to "Correcting the Measured Strain
Value (3) When the cable distance between the bridge box and converter is too long" in "9.4.5
Reference Materials" to perform correction with physical conversion, as required.

O  Precautions Regarding Lead Wire
If the lead wire from the strain gauge to the bridge box is too long, the gauge factor will seem
to drop and the output linearity will be adversely affected, even if initial balancing is performed.
Ensure that the lead wire from the strain gauge is as short as possible (2 m or shorter). Use a
strain gauge that includes a lead wire if necessary. The gauge factor of a gauge that includes
a lead wire is calibrated with the lead wire, so do not cut or extend the lead wire.
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5 Connecting a Converter
Many strain gauge type converters measure by receiving the physical quantity to measure with an
elastic body and converting the strain that occurs into an electric quantity. The elastic body is also
referred to as the sensor. The sensor is made of a material with a high proportional limit and low creep
and hysteresis. The sensor is connected to the strain gauge to form the bridge circuit. Temperature
compensation and anti-humidity treatment are performed. For details on converters, see the technical
materials of each manufacturer.

(1) Installation method
When using converters with this product, perform wiring as indicated in the figure.

Bridge circuit

f—%

R Relay, extension connector pin layout

‘ Bridge power A
D G%[ﬂm . i E Shield

) Bridge output '
Connection with converter

A&D provides optional relay cables and extension cables for directly connecting converters with a
dynamic strain measurement device. A&D relay cables and extension cables are manufactured
based on the input connector standards for strain measurement devices issued by The Japanese
Society for Non-Destructive Inspection. When the connection cable for a converter has no
connector and is a discrete wire, it can also be connected using a bridge box. See "Connection

when Using a Bridge Box" in "9.4.5 Reference Materials".
L)l S
C e C °

e : [ImEK :

Relay cable (plug&plug) Extension cable (plug&jack)

NN
AN
NN
NN
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a

Secure the converter as indicated in the instruction manual provided by the manufacturer, as
an unstable converter may cause malfunction or noise.

A converter and connector are normally humidity-proof but ensure that they are insulated and
not exposed to water or rain.

If the distance of the cable from this product to the converter is too long, the bridge voltage will
drop and measurement value compensation will be required because of the difference
between the measurement value and the voltage output from the bridge. For information on
the compensation method, see "Measurement Value Compensation".

Use a converter with the E terminal of this product and the other A, B, C, and D terminals not
connected.

Do not place the converter and connection cable within a strong electric field or magnetic field.
Impact of Cable Length

If the cable connecting the converter and RA30-104 is too long, the cable conductor resistance
will cause the bridge voltage to decrease and cause a difference between the strain value and
the value measured with this module. Refer to "Correcting the Measured Strain Value (3)
When the Cable Distance between the Bridge Box and Converter is Too Long" in "9.4.5
Reference Materials" to perform correction with physical conversion, as required.
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Example Bridge Configuration with Strain Bridge

When incorporating a strain gauge in the four edges of a Wheatstone bridge circuit, combinations of 1,
2, and 4 gauges can be used. This enables different combinations where the gauges are separated by
the strain received by the strain gauge, such as same sign same value, different sign same value, and
different sign constant proportion value. The properties of the bridge can also be effectively utilized to
implement measures for temperature compensation, error elimination, and output boosting.

The example bridge configurations here use standard strain gauges. The symbols used are indicated
below.

R : Fixed resistance value (Q) K Gauge factor of strain gauge (2.00)
Rg: Strain gauge resistance value (Q) ¢ : Strain value (um/m=pg)
Rd: Dummy gauge resistance value (Q) E Bridge applied voltage (V)
. Lead wire resistance value (Q) % Poisson ratio of object to measure
e : Output voltage from bridge (V) N : Bridge output coefficient via gauge method

For information on attaching strain gauges, the features of gauges, and measurement method with a
bridge circuit, see the technical documentation of the strain gauge manufacturer and the "Strain Gauge
Testing I", "Strain Gauge Testing 1", and "Strain Gauge Testing IlI" documents issued by The Japanese
Society for Non-Destructive Inspection.

The bridge box wiring method below is using an A&D bridge box.

L Gauge Bridge box wiring L
Circuit Example Applications/remarks
method method

Simple pulling, compressing,
simple bending

Single
Output g Few changes in surrounding

, (e) gauge
temperature
method . -
Bridge voltage (E) Bridge output coefficient N = 1
Strain value = measurement value / N
Simple pulling, compressing,
D i Single pe puiing P g

simple bending

Output (98UG€

AR . Temperature compensation for
Rak (€) [Three wire 4 strain gauge lead wire
r B — _ wiring ) gaug n
Bridge voltage (E) |method Bridge output coefficient N = 1
Strain value = measurement value / N
Simple pulling, compressing,
_ One . .
. simple bending
active/one ) ,
Output dumm Temperature compensation via
() y dummy gauge
gauge

Bridge voltage (E) method

Bridge output coefficient N = 1
Strain value = measurement value / N

Rg

Bridge voltage (E) method

D _ Simple pulling, compressing,
R Double . .
C |Output |octive simple bending
Rg2 | (e) Temperature compensation
B gauge

Bridge output coefficient N =1+ v
Strain value = measurement value / N
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Bridge voltage (

E)

L Gauge Bridge box wiring L
Circuit Example Applications/remarks
method method
Bending strain detection
Double Eliminate pulling or compressing
?eu)tput active strain
} gauge Temperature compensation
Bridge voltage (E) method Bridge output coefficient N = 2
Strain value = measurement value / N
Detect pulling or compressing
N Opposite strain only
Output side two Eliminate bending strain
,(e) active The impact of temperature
gauge changes is doubled
Bridge voltage (E)  |method Bridge output coefficient N = 2
Strain value = measurement value / N
Detect pulling or compressing
Opposite strain only
4 side two Eliminate bending strain
5 C()gt)put active The impact of temperature
gauge changes is doubled
three wire Temperature compensation for
B Bridge voltage-(E) wiring strain gauge lead wire
method O Bridge output coefficient N = 2
Strain value = measurement value / N
D 0O Detect pulling or compressing
Rg4 Rg3 T Four strain only
Rg@ (Oeu)tput active Eliminate bending strain
B - gauge Temperature compensation
Bridge voltage (E) method Bridge output coefficient N =2 (1 + v)
Strain value = measurement value / N
D O Bending strain detection only
Rg4 Rg3 T Four Eliminate pulling or compressing
A@ Output | active strain
Rg 2)(e) .
B - gauge Temperature compensation
Bridge voltage (E) method Bridge output coefficient N = 4
Strain value = measurement value / N
D 0 Twisting strain detection only
Rg4 Rg3 T Four Eliminate pulling, compressing,
A C | Output |active and bending strain
Rg@_(e) gauge Temperature compensation
method Rg3 Rg4 Rg2 Rg3 Bridge output coefficient N = 4

Strain value = measurement value / N
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7  Connecting the E Terminal

The E terminal of this module is connected to the common terminal (COM) of the strain input insulated
from the chassis.

The shell of the NDIS4109 input connector is connected to the chassis.

Input cable (four core shielded cable) NDIS input connector (shell connected to chassis)

Chassis | — T T

"'\‘ """""""""" :'\‘ [—

HIl - NI

; - 7

R e — cow
Strain type converter, bridge box P —
~>Not connected /J/— GNS (power GND terminal)

O  When the chassis of the bridge box or strain gauge type converter has GND potential, not connecting

the E terminal to the chassis of the bridge box or strain gauge type converter may improve stability and
reduce noise.

8  Strain Measurement Value Compensation
(1) When the gauge factor differs
The gauge factor of this product is assumed to be 2.00.

Perform the following compensation calculation when a strain gauge with a gauge factor other than
2.00 is used.

Strain value [um/m=pg] = x measurement value [um/m=pg]

K: Gauge factor of strain gauge used

(2) When the gauge method differs

The measured strain value of this product is that with a gauge factor of 2.00 and the single gauge
method.

When the double gauge method or four gauge method is used, compensation calculation is
performed according to the formula in "Main gauge methods and measured strain values after

compensation”. For information on Wheatstone bridge circuits, see "Example Bridge Configuration
with Strain Bridge" in "9.4.5 Reference Materials".

Main gauge methods and measured strain values after compensation

. Measured strain value = measured value / bridge output

Main gauge method o

coefficient N
Double One active/one dummy | Bridge output coefficient N = 1
gauge Two active Bridge output coefficient N =2, 1 + v
method Opposite side two active| Bridge output coefficient N = 2
Four gauge . . -
Four active Bridge output coefficient N =4, 2 (1 + v)

method
Converter Four active Bridge output coefficient N = 1*

*A converter normally uses the four gauge method, but output corresponds to the single gauge
method.
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(3) When the cable distance between the bridge box and converter is too long
If the cable connecting the bridge box, converter, and RA30-104 is too long, the cable conductor
resistance will cause the bridge voltage to decrease and cause a difference between the strain
value and the value measured with this module. Perform compensation using the physical quantity
conversion function as required.

Example of bridge voltage drop

) ) Length from NDIS conversion cable connector (jack) top bridge box
Bridge resistance
20 m 50 m 100 m 200 m
120 Q -1.2% -2.9 % -5.6 % -10.6 %
350 Q -0.4 % -1.0% -2.0% -3.9 %

*  Example calculated with tin-plated annealed copper wire, 0.5 mmz2, 20°C, 35.73 Q/km.

(When using A&D relay cable and extension cable)

9 Chassis Bridge Power Carrier Synchronization
When using this module (RA30-104) across multiple RA3100 units, it is necessary to synchronize the
bridge power supplies. If not, a beat will occur between the bridge power supplies, which can cause an
incorrect signal to be measured. The impact of the beat differs according to the target configuration for
measurement and the distance between the sensors.

Low beat impact even

without synchronization

)

RA3100

RA30-104 H

S—

RA3100

RA30-104

~——————

Beat impact occurs
unless synchronized

RA3100
RA30-104 |4 Measuremen
N~—— ]
<
)
RAZTD 0
RA30-104 H
——————————

Measurement

Sensor

Measurement

Configuration with low beat impact

0 Different measurement
target
O Long sensor distance

Same measurement
target
Short sensor distance

Configuration with high beat impact

When connecting multiple RA3100 units with chassis synchronization, connect the RA30-112 (Remote
Control Module) installed to the RA3100 using the RA30-505 remote control cable (for connecting

units).
Master Slave Slave
RA3100 Carrier signal for RA3100 Carrier signal for RA3100
erssrasasserasarsssananan AC Stra'n ------------------------------- AC Straln -
RA30-112 : —_— : RA30-112 : —_ :
OUT:[ 14P 20P [ IN ouT {14P 20P |

' OSC internal

" assssssssssgEsssssnnans H
A * ........... ;
------------------------ -

§AC Strain Module;

. .
Essssssssssssssasassnnnnas -

(for connecting units)
RA30-505

Remote control cable | i

Connecting multiple (three) RA3100 units with chassis synchronization

i 1 |Remote control cable | i :

(for connecting units)
RA30-505
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9.5.  16¢ch Logic Module (RA30-105)

9.51. Overview

This module is a logic measurement module that converts 16 channels (8 channels x 2) of input signals
into high level or low level logic signals according to a threshold. It supports voltage (high level /low
level) detection and non-voltage contact (open/close) of input signals. Pulses can respond at 1 us or
lower. 16 channel data synchronizes for measurement and recording. The probe that can connect to this
module is an optional 1539S floating voltage probe for recording the existence of 100 V or 200 V system
voltage and the 1540S and 1543S voltage conversion probes for recording voltage increases and
decreases for AC 100 V systems and AC 200 V systems.

9.5.2. Setting the Input Channel

The Input signal setting of this module differs for voltage and contact, as indicated below.

<Voltage input> <Contact input>
() ——
. [
2) —p < SLOT6 o€ (2) 1 < SLOT6 >
RA30-105 / 16ch LOGIC RA30-105 / 16ch LOGIC
CHA
- 1=
Inputsignal | | V-Threshold | Input signal | | R-Threshold |
(6) — > Voltage W e=— (1) (6) — > Conac 21 = (7)
=X : =
Disp. pos. Disp.range | | £ Disp. pos. Disp.range | |2
(8) > 50 % | 100 %% e S—— (9) 50 % 100%
Signal amp. Signal unit - Signal amp. Signal unit
(10) > 0% gch  <«—(11) 0% 8ch
Graph | Wave display - Graph [ Wave display »
(12) —> gohL CHZ CH3 CHd % CH1 CH2 CHI CH4 %
CHS CH6 CHT CHS CHS CHE CHT CHS
(13) > Sheet E‘ Sheet b~y
SHEET 1 iy SHEET 1 ?‘T
(1) Slot number, input module type
(2) Change slot: Change the slot.
(3) Select channel: Select the channel in the slot.
(4) Meas. ON/OFF
ON: Measure the input signal.
(5) Color: Change the display color of the waveform monitor.
(6) Input signal: Select voltage or contact. This setting can be selected for both CHA (8 ch) and CHB

(8 ch).
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(7) Threshold setting:

(8) Disp. pos.:

(9) Disp. range:

(10) Signal amplitude:

When [ Input signal] is set to voltage, [ V-Threshold] (7) can be set.
Three types of threshold for voltage detection can be selected.
When [ Input signal] is set to contact, [ R-Threshold] (7) can be set.
Three types of threshold for contact detection can be selected.

Sets the display position for the logic signal of CHA or CHB.
The low level position of CH-4 is the set value.

Sets the display amplitude for the logic signal of CHA or CHB.

Specified as the percentage of the display width when the full range of each graph is
100%.

The eight channel signals are displayed at equal intervals and the overall display
width can be set.

Sets the high level (waveform) height as a percentage to the low level of each
channel. An example of the display for each signal unit is indicated in the figure
below.

When the signal unit is set to "8 ch" When the signal unit is set to "1 ch"
J_‘ Disp. pos. Disp. range
........................................... | signatamp. | 100 % I | so% || 0% |
100 % I__|_"-| 50 % | signatamp. | | Signatunit

0%l [ |11 s

(11) Signal unit:

1 1ch
50 % | 00 % | c
Graph | Wave display

I _‘ CHL CHZ CHI CH4

[P oesseereees i Signal amp.

CH5 CH& CHT CHs

Sets whether to assign channels to the graph on a single channel basis or eight
channel basis.

When the signal unit is set to "8 ch", assign channels on a CHA or CHB basis (eight
channels at a time).

When the signal unit is set to "1 ch", assign channels for CH1 to CH8 basis (one
channel at a time).

For information on channel assignment, see "SHEET1/SHEET2/SHEET3" in "8.1.3
Sheet Setup".
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(12) Graph/Wave display:

Tap inside the Graph/Wave display frame to display the setting dialog.

Set G1 to G18 for the graph using the graph keys.

When waveform display is enabled, the waveform is displayed in the waveform
monitor. When disabled, the waveform is not displayed.

Graph

Wave display

Graph

Wave display

Graph / Wave display

CH1 CH2 CH3 CH4
G9 G9 G9 G9
CHS CHé CH7 CH8
G9 G9 G9 G9

ON ON OFF ON

* Since the signal unitis 8 ch,
the graph is common.

OK Cancel

(13) Sheet:

Assign the channel to a sheet.

1WMPD4004444C
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9.5.3. Measurement Setup

/N\CAUTION

0O  The maximum voltage input is 24 V.
Take care, as applying high voltage can damage the module.
Use the 1539S floating voltage probe when inputting high voltage.

Check the slot number and channel, connect the signal to the corresponding input module, and enable
[ Meas.] to display the input waveform on the monitor screen. Perform adjustment for the required
signal waveform while viewing the waveform.

Follow the procedure below to set the input CHA and input CHB.

Step 1. Select voltage or contactin [ Input signal] (6).
For voltage input, the high/low state of the voltage is displayed as binary data with the waveform
indicating the high level/low level.
For contact connection, the open/closed state of the non-voltage contact is displayed as binary
data with the waveform indicating the high level/low level.

q{400ntact input High level, contact closed
Low level, contact open | |

RA30-105

] I:> High level, high voltage
Voltage input Low level, low voltage

Step 2. Set [ Threshold value] (7) according to the target for measurement.
1.4V, 25V, or 4V can be selected as the threshold for voltage input.
The resistance value between contacts is used as the threshold for contact connection, as
indicated in the table. Select the setting using the threshold when open.

Non-voltage contact closed (ON) |High level | 250 Q or lower | 1.5 kQ or lower | 3.0 kQ or lower

Non-voltage contact open (OFF) |Low level | 2.0 kQ or higher | 5.0 kQ or higher | 9.0 kQ or higher

*

A load current of about 0.5 mA flows.
Step 3. Set the channel for monitor display or printer recording in [ Display signal] (10).

Step 4. Set [ Disp. pos.] (8)and [ Disp. range] (9).
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9.54.

1

Reference Materials

Pin layout of input connector
This module can input 16 channels, but eight channels are grouped in CHA and CHB, respectively.
The input, trigger, and waveform display settings are set separately for CHA and CHB.

The connectors are also separate for CHA and CHB.

A0 Al A0 AT
I “ E 11 lil ) 1\ Lﬂ ) ?:IP: u“ I
@j: S ==l cji==® }@
b In' = e
B10| B1 B10 [B1
CHA connector CHB connector
Pin Sig name Pin Sig name Pin Sig name Pin Sig name
number number number number
A1l +5VA2 B1 A1 +5VA2 B1
A2 +5VA2 B2 A2 +5VA2 B2
A3 CHS8 B3 A3 CHS8 B3
A4 CH7 B4 Ad CH7 B4
A5 CH®6 B5 A5 CH®6 B5
A6 CH5 B6 GND A6 CH5 B6 GND
A7 CH4 B7 A7 CH4 B7
A8 CH3 B8 A8 CH3 B8
A9 CH2 B9 A9 CH2 B9
A10 CH1 B10 A10 CH1 B10

Connector for input signal: DFO2R020NA3 (Japan Aviation Electronics Industry)
The A series and B series are complementary. GND (B series) is the input common for A series
signals.

*  The plugs (manufacturer model numbers) corresponding to each input signal connector are
indicated below.
Compatible plug: DF02P020F22A1 (soldered type), DF02P020G28A1 (pressure connected type)

1WMPD4004444C
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2 Maximum rated voltage to ground
RA3100 main unit  Input module

CHA (1 to 8 ch) and CHB (1 to 8 ch) for each slot
CHA H YRy
Common L —Y— Y
Setup L: Common to each channel
Interface § cHB H 7y
+24 'V
L \ 4
A T Between each channel and

the chassis, to ground

GN
42V (DC + AC peak)

(connect to power cable with ground terminal)

/\CAUTION

O Ensure that the voltage between each input and the chassis (GND) does not exceed 42 V

(DC+ACpeak).Damage may be caused if the voltage is exceeded.
There is no insulation between the inputs. L (GND) is connected internally.
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9.5.5.

1

Options

Connection cables and terminal blocks

The following cables, terminal blocks, and probes are provided for signal input.

Name (type) Shape/characteristics Adaptation
8 ch logic cable gg;l?%:%
(IC clip) hared d’ RA30-105
RA30 501 shared groun
1.5m
8 ch logic cable o9 ey
. . 20P -4CH x 2,
(alligator clip) hared d RA30-105
RASOL502 shared groun
1.5m
_ For 1539S
8 chagnel IoglcE cable connection
(roun connector 20P -4CH x 2, RA30-105
conversion) shared ground
RA30-503 Length 0.3 m
For MDR 20 pole
Termma_l block termmallblock RA30-105
connection cable @ 3 @ connection RA30-112
RA30-504 20P - 20P )
Length 2 m
dl dl
a 10p
o A
el = alesd For MDR 20 pole
il = balen terminal block
Terminal block A fie] I (for AWG16-28) RA30-105
AX-PCX-10S20 U des RA30-112
1 dl dl 110 10: A1 to A10
pl o 1p  |111t020: B1to B10
\—' "\jﬁ'\ _ 1\
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2  Probe

Name (type) Shape Adaptation
RA30-105

8 channel logic
cable (round
connector
conversion)
Connected to
RA30-503
Four inputs

Floating voltage
probe 15398

RA30-105

Probe for voltage 8 channel logic

\;gzgté.?n cable (round
AC100/120V connectpr
conversion)
. Connected to
Jpasivg RA30-503
AC220/240V One input
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9.6.
9.6.1.

9.6.2.

(1)
)

®)

2ch Temperature Module (RA30-106)
Overview

This module is a two channel temperature measurement module that can set three measurement

ranges for each thermocouple (TC) and platinum resistance temperature detector (RTD) sensor, and
perform 16-bit sampling with a three-stage data update rate to enable A/D conversion.
It includes functions for switching the internal/external reference junction and checking for
disconnections. It is insulated between each channel and between input and output, to safely support
general temperature measurement.

Setting the Input Channel

The settings differ according to whether [ Sensor] (1) is set to the thermocouple (TC) or platinum

resistance temperature detector (RTD) type.

1=udia

Select [TC] or [RTD] as the sensor type._
For a thermocouple (TC) sensor, select K, E, J, T, N, R, S, B, or C as the

1238

$100]

)

(4)

(6)

<RTD>
1 < 5L0T 4 -
RA30-106 / 2ch TEMP
CH1
Meas. Color
OFf [
Sensor Type
M= o PL100/05mA | | 2
m
Meas. range Refresh data g
(3) —> : .
200°C hMedium speed
Disp. pos. Disp. range -
50% 100 % =
5
Disp. min Disp. max
- 10,0000 *C 50,0000 *C
1 Sheet Graph
Wave disp. =i
- 2
QFF 3
Messurable range : -200 3 ~ 200 5T
HMoasured walus sma

thermocouple (TC) to connect.
For RTD, select Pt100 (1 mA), Pt100 (0.5 mA), or Pt1000 (0.1 mA).

()

(4)

Set the temperature range to measure. Three types of ranges can be selected for

<TC>
1 < 5L0T4 A
RA30-106 [ 2ch TEMP
Meas, Color
1 OFF L
Sensor Type
M _ TC T
3 Meas. range Refreshdata
( ) 100 C Mediurm speed‘
RJC LFD
(5) T Internal QOFF I
Disp. pos. Disp. range
50 % 100 %
Disp. min Disp. max
0.0000 =C S0.0000 °C
7 Sheet Graph
- G1
Wawve disp.
OFF
Mzasurblo Rnge | 1005 - 100 %
Mesred value £ ==
Sensor:
Type:
Meas. range:

Refresh data:

RJC:

each sensor type.

Select low speed (1 s), medium speed (100 ms), or high speed (1.5 ms) as the data

update speed.

Select [Internal] to directly connect the sensor when using a thermocouple (TC).
When placing the reference junction (cooling point) outside, select [External] to
perform temperature compensation.

1WMPD4004444C

167



9.Using Optional Modules — 9.6.2ch Temperature Module (RA30-106)

(6) LFD: Set [ON] or [OFF]. When set to [ON], the output goes over the scale when there is a
disconnection.
Other: The [ Meas.], [ Color], [ Disp. pos.], [ Disp.range], [ Disp. min], [ Disp. max],
[ Sheet] , [ Graph], available setting ranges, and measurement value settings are the
same as for other modules.
9.6.3. Measurement Setup

Check the slot number and channel, and set the sensor type, etc. to use for the corresponding input
module.
Follow the procedure below to set the input channel.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Select thermocouple (TC) and platinum resistance temperature detector (RTD) sensor in
[ Sensor] , and set the sensor type in [ Type] .

Connect the signal and enable [ Meas.] to display the input waveform on the monitor screen.
Perform adjustment for the required signal waveform while viewing the waveform.

Set [ Meas. range] according to the target for measurement.

The value displayed for the measurement range (RANGE) indicates the maximum value of the
temperature to input (measure).

For temperature measurement, the minimum value of the measured value differs from +RANGE.
Check the actual measurement range in [Measurable range].

Set the [ Refresh data] .

Select high speed, medium speed, or low speed as the data refresh rate.

With low speed (1s), the response speed is slower but there is less variation in data and accurate
measurement can be performed.

At medium speed (100 ms), the data is updated 10 times per second. This provides more stable
measurement accuracy than with high speed.

With high speed (1.5 ms), the response speed is faster and quickly changing temperatures can be
measured. The measurement certainty specifications are also fulfilled with high speed.

Set [RJC] .
When connecting a reference junction device such as a ZERO-CON, set it to [External].
When set to [Internal], measure the temperature of the front panel to use as the reference junction.

Set [ LFD] .

Set the display range and display position.

See "Description of Step 4 (setting the display range and display position (waveform display area))"

in "4.2.2. Setup the input channels".

Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor

Disp. pos.:  Specify the position of the waveform monitor to display the specified range of the
waveform display area.

Set the display minimum and display maximum.

See "Description of Step 6 (setting the display maximum and display minimum (waveform display
scale))" in "4.2.2. Setup the input channels".

Disp. max:  Set the display upper limit value of the top of the display range.

Disp. min: Set the display lower limit value of the bottom of the display range.

NOTE

O Whe
data

n the sampling speed of this product is lower than the data update time of this module, the same
is output during the update period.
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96.4. Reference Materials

/\CAUTION

0O Do not connect something other than a sensor (thermocouple (TC) or platinum resistance
temperature detector) to an input terminal.

(Do not input voltage or current. Doing so may lead to failure.)

O Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 300 V (DC+ACpeak) . Damage may be caused if the voltage is exceeded.

0O  When measuring a location with electric potential using a non-insulated thermocouple (TC) or
platinum resistance temperature detector, never touch the metallic parts of the input wire, as electric
potential occurs in the cable itself.

1 Front panel
] 0 dpiplpipipl 0 T
[ — cHl CH2 a
©| 3 °[aDP A 52 ™ oD 3|0
2 @ADRD/b = _ @/ASB®M ©
= 11] m O Q C I
2  Thermocouple (TC) sensor connection method
2.1 Connection terminal

After screwing the thermocouple (TC) into the temperature sensor connector, insert it into the connector
of the front panel.
The terminal names of the input connectors are indicated on the left side of the panel as , E

and [S]

[+]A terminal | Connect the + side wire of the thermocouple (TC).

El/B terminal | Connect the - side wire of the thermocouple (TC).

b terminal Terminal for shielding. Connect the sheath (shield) wire of the non-contact type

sheathed thermocouple (TC). Leave the S terminal unconnected for the grounded type.

NOTE

a

O

O00O

When using the non-contact type sensor, the S terminal must be insulated from the + terminal and -
terminal.

If they are connected, correct measurement will not be able to be performed and failure may occur.
The thermocouple (TC) has a + and - side. Connect them correctly.

(Correct measurement will not be able to be performed if the + and - sides are switched.)

Make sure the resistance value of the thermocouple (TC) is 1 kQ or less.

Use a compatible extension wire for thermocouple (TC) extension.

Connect a single thermocouple (TC) to a single channel.

Wire the thermocouple (TC) cable away from the power line and sources of noise.

Thermocouple (TC) sensor connection diagram

Non-contact type thermocouple p Sheath (shield) Thermocouple

H ~a_

S L Connect as required
TTemperature sensor connector

Thermocouple and sheath
~._ Insulated
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Contact type thermocouple

Sheath (shield)

Thermocouple

+

S |e—

Do not connect S terminal

TTemperature sensor connector

2.3 Types and characteristics of thermocouples (TC)

Connected to sheath at
end of thermocouple (TC)

Th I - .
efmocouple Characteristics Disadvantages
(TC)
B Hiah usage temperature Cannot measure low temperatures at or
9 9 P ' below 0°C.
. : . The electromotive force characteristic has
Suitable for precise measurement in . ,
e ) poor linearity.
oxidizing atmospheres and inert gas at . . .
: - Poor linearity of electromotive force
R, S high temperatures. Good precision and L.
. . . . characteristic.
little variation or deterioration. Used as
Cannot measure low temperatures at or
standard thermocouple (TC). o
below 0°C.
Stable thermo-electromotive force at a
N wide range of temperatures from low
temperature to high temperature
Good linearity of thermo-electromotive
K force and suitable for oxidizing Poor linearity of electromotive force
atmospheres. Most common for industrial |characteristic.
use.
E High thermo-electromotive force.
High thermo-electromotive force, for . . .
: . : Poor linearity of electromotive force
J industrial use and medium range L.
characteristic.
temperatures.
Stable thermo-electromotive force and
T suitable for precision measurement at low |Low maximum usage temperature.
temperatures.
C Suitable for reducing atmospheres, inert Cannot be used in air.
gases, and hydrogen gas.

Platinum resistance temperature detector (RTD) sensor connection method
Connection terminal
After screwing the platinum resistance temperature detector into the temperature sensor connector,

insert it into the connector of the front panel. The terminal names of the input connectors are indicated
on the right side of the panel as A, B, and b.

A terminal | Connect the A side wire of the platinum resistance temperature detector (RTD).
E/B terminal Connect the B side wire of the platinum resistance temperature detector (RTD).
b terminal | Connect the b side wire of the platinum resistance temperature detector (RTD).

NOTE

Make sure to use a three-wire type platinum resistance temperature detector (RTD) sensor.
Use three equal length cables for RTD extension in order to match the resistance values.
Ensure the wire resistance is 10 Q or less (per wire)

O0OO0OO0O

Connect a sing

le RTD to a single channel.

Wire the RTD cable away from the power line and sources of noise.
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3.2 Platinum resistance temperature detector (RTD) three wire sensor connection method
A Platinum resistance temperature detector

B
b

\Make sure to connect

Temperature sensor connector

4  Sensor cable connection
Step 1. Peel the coating of the sensor cable, and connect the cable to the socket.
0.2 sq to 1.5 sq (AWG 24 to AWG 16) wire is supported.
Insert the sensor cable from the right direction and tighten the top screw.
Gently pull the cable and confirm that it does not become disconnected.
Cable fixing screw Sensor cable

/

—
: Peeling margin: 6 mm

Temperature sensor connector (included)

NOTE

O Cable fixing screw tightening torque: 0.2 Nm to 0.25 Nm
O Flat-blade screwdriver blade size: 0.4 m (thickness) x 2.5 mm (width)

Step 2. Insert the top cable cover and bottom cable cover in the socket.
Secure the cable from the bottom cable cover with a cable tie.

Bottom cable cover (included) Secure with cable tie (included)

Step 3. Connect the socket to the connector of the input panel.

Step 4. Secure the socket to the connector of the input panel using the socket fixing screw.

cHl [ T <::|
Input connectors/ a4

>\TC)/RTD
®AGBER —

Connector fixing screw

NOTE

O  Socket fixing screw tightening torque: 0.2 Nm to 0.25 Nm
O The cable cover protects the terminal and cable fixing screw areas from static electricity, etc.
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5

Reference junction compensation (RJC) when measuring thermocouple (TC)

Reference junction compensation is required when measuring the thermocouple (TC), and can be
switched between internal and external compensation with this module.

Internal reference junction compensation measures the reference junction temperature at the module
front panel.

When external compensation is set, it is necessary to externally perform 0°C reference junction
compensation.

NOTE

a
a

Perform measurement so that the temperature around the input connectors is stable.

If there is a rapid change in the surrounding temperature, wait until the module temperature stabilizes
(about one hour) and then start measurement.

Ensure that the input connectors are not directly exposed to wind.

Do not block the air holes of the front panel.

When performing external reference junction compensation

Compatible extension wire Thermocouple  Temperature measurement point
] —~
' \V
PV

0°C External 0°C reference junction
LFD function
This module has an LFD function that can be enabled or disabled when performing TC measurement.
When enabled, 0.5 pA current is supplied and + side over range output occurs when the sensor is open
(at 300 kQ or higher). (Over range detects the possibility of a disconnection.)

NOTE

a

When LFD is enabled, a temperature rise error will occur from the power consumption in the
thermocouple (TC) resistance because a current of 0.5 pA is constantly supplied.

It can be disabled when performing standard measurement to reduce the above error.

When the setting is enabled, detection is possible when the open resistance is 300 kQ or higher.

Maximum rated voltage to ground
RA3100 main unit  Input module

Slots
1ch +/A
-/B —
Common S/b
Setup Between channels
Interface # och  +/A 300 V (DC + AC peak)
IR
-/B J
S/b
Between each channel
. ) and the chassis, to ground
GND (three pin power cable connection) 300 V (DC + AC peak)
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9.6.5. Spare Parts

Two sets of temperature sensor connectors are included as standard, and they can be connected to an
alternate sensor in advance to allow easy changing.

Name (type) Shape/characteristics Remarks

Can be
connected/disconne
cted to/from the
input connectors of
the connector
module for
temperature sensor
connection

Temperature sensor
connector

Top cable cover
Bottom cable cover
Two sets of cable ties

RA30-106

RA30-555
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9.7. 2ch High Voltage Module (RA30-107)

9.7.1. Overview
This two channel high voltage input module samples a DC to 100 kHz signal at 16-bit 1 MS/s within the
measurement range of +2 V to £1000 V and can perform A/D conversion. It has functions for voltage
measurement, effective value measurement, and analog filtering. It is insulated between each channel
and between each channel chassis.

9.7.2. Setting the Input Channel

<This section describes the setting switches and setting values of the RA3100 main unit. >
(1) Slot number, input module type

(2) Change slot:

Change the slot.

(3) Select channel:

Select the channel in the slot.

(4) Meas. ON/OFF

ON:
(5) Color:

(6) Coupling:

(7) Meas. mode:

(8) Meas. range:
(9) L.PF:

(10) Disp. pos.:
(11) Disp. range:

(12) Disp. min:

(13) Disp. max:

(14) Sheet:
(15) Graph:
(16) Wave disp.:

(17) Zero adjust:

Measure the input signal.

Change the display color of the waveform
monitor.

Switch the input signal coupling.

Switch the measurement mode of the input
channel from DC to RMS (Fast) to RMS
(Mid) to RMS (Slow).

Change the measurement range.
Change the low-pass filter.
Specify the display position.

Specify the display width in the amplitude
direction of each graph.

Set the display lower limit value of the
bottom of the display range.

Set the display upper limit value of the top
of the display range.

Assign the channel to a sheet.

Assign the channel to a graph.

(1)

(2) —<

®)

(6)

(10)7

(12)7

(14) -

(16)7

RA30-107 / 2ch HIVOLT

SLOT7 s,

_ Coupling Meas. mode
DC DC =
@
! Meas. range L.P.F. g
1000V OFF
Disp. pos. Disp. range
—
50 % 100 %
Disp. min Disp. max -
—> -
-1000.0000 V 1000.0000 V gn;'
1]
Sheet Graph
SHEET 1 G1
Zero adjust 5
— =
Execute [ 3
Measurable range : -1000 ~ 1000V
Measured value :

0.0000%

(11)

(13)

(15)

(17)

(18)

When enabled, the waveform is displayed in the waveform monitor. When disabled, the

waveform is not displayed.

Cancels the input offset of the input channel. Execute zero cancellation to perform more

accurate measurement.

(18) Measurable range/Measured value:
Displays the current available measurement range and measurement value.
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9.7.3. Measurement Setup
Check the slot number and channel, connect the signal to the corresponding input module, and enable
the [ Meas.] key to display the input waveform on the monitor screen. Perform adjustment for the
required signal waveform while viewing the waveform.
Follow the procedure below to set the input channel.

Step 1. Set the input coupling with the [ Coupling] key (6).

Coupling Description

Enables measurement of the actual input signal, including the DC and AC

DC component.
Measures the AC component of the input signal only. Set this when you want to

AC measure only the amplitude of an AC signal, as it cancels the DC offset of the
signal.
Connects the channel input to GND without connecting the input signal inside the
channel.

GND Enables the input GND level to be checked with waveform monitoring or printer

recording.

0  When switching from DC coupling to AC coupling, it takes a maximum of two seconds for the
DC component to completely disappear.

Step 2. Set the measurement mode with the [ Meas. mode] key (7).

Measurement .
Description
mode
DC Enables measurement of the input signal voltage.
RMS(Fast) | Enables measurement of the input signal effective value.
RMS(Mid) | You can select three different response speeds (high speed, medium speed, and
RMS(Slow) | low speed).

Step 3. Set the measurement range according to the target for measurement.
Set a range at or above the expected maximum value for the input signal.
The input sensitivity can be changed with the [ Meas. range] key (8) in the channel setup sub

menu.

The following nine measurement mode ranges are available.

DC mode

| 1000v | s00v | 200v | 100v | sov | 20v | 1ov | s5v | 2v |

RMS mode

|1 000 Vrms| 500 Vrms ‘ 200 Vrms‘ 100 Vrms| 50 Vrms ‘ 20 Vrms ‘ 10 Vrms | 5Vrms ‘ 2 Vrms ‘

1WMPD4004444C
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Step 4.

Step 5.

Step 6.

Step 7.

0 The measurement range with the 1000 Vrms range is a maximum of 700 Vrms.

8  When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom
right of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. If a warning beep is
not emitted, enable the buzzer setting in "8.2.5 Environment Setup".

am o [ Beep beep! Beep beep! ]

UMALAR AN AR oil]

VY VIV W VWY VI Y A < ]
VS
190 1

[ OVER RANGE |

Set the inpuit filter.
[ Set the low-pass filter with the L.P.F.] key (8).

The low-pass filter of this module is a gently sloping attenuation filter that prioritizes the waveform.
Set a cutoff frequency about 10 times the effective frequency as a signal to remove the
unnecessary high frequency component and noise component.

| OFF |30kHz | 3kHz | 300Hz | 30Hz | 3Hz |

Set the display range and display position.
See the description in "4.2.2 Set the input channels - Display Range and Display Position (Display
Area)".

Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor

Disp. pos..  Specify the position of the waveform monitor to display the specified range of the
waveform display area.

Set the display minimum and display maximum.
See the description in "4.2.2 Set the input channels - Display Range and Display Position
(Waveform Display Scale)".

Disp. max:  Set the display upper limit value of the top of the display range.
Disp. min: Set the display lower limit value of the bottom of the display range.

Execute zero adjust.

After turning on the power, changes in the surrounding temperature as time elapses change the
internal temperature of the RA3100 main unit, and cause temperature drift inside the input module,
which leads to errors in measurements due to variation in the DC offset voltage. Execute zero
adjust to minimize these errors.

To perform zero cancellation, tap the [ Zero adjust] key (17) after waiting for a warm-up period of
60 minutes.

O This function is for canceling internal offset and drift, and does not cancel the offset of the
input signal.
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9.74. Reference Materials

/N\CAUTION

O  Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 1000 V (DC + AC peak). Damage may be caused if the voltage is exceeded.

1 Input cable
The input connectors for CH1 and CH2 are safety banana terminals.
For safety purposes, use the following high voltage alligator clips/cables for signal input.

Recommended cables

Name (type) Shape/characteristics Remarks
Alligator clips
High voltage alligator Red x 1; Black x 1
clip: RA30-509-01 Standard: CAT IIl 1000 [RA30-107
\Y
Safety banana plugs
High voltage Red x 1; Black x 1
connection cable: Length: 2 m RA30-107
RA30-509-02 Standard: CAT Ill 1000
Y
Safety banana
plugs/sockets
High voltage extension ([ [E=1 Mm———uli [E5] ) |Red x 1; Black x 1
cable: RA30-509-03 | =T Mimn——c—uii [E5 1 |Length: 2 m RA30-107
Standard: CAT Ill 1000
Y
2  Maximum rated voltage to ground
RA3100 main  Input module
Slots
1ch H
T 1000V } ——
Common L A Between channels
Interface 2ch H 1000 V (DC +AC peak)
_ ] ¥ 1000V b
""""" Between each channel and the
GND chassis, to ground
(connect to power cable with ground terminal) 1000 V (DC + AC peak)
L
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9.8. 2ch Frequency Module (RA30-108)

9.8.1. Overview

This module is a two channel frequency module that can measure the frequency of the input signal
within the range 1 V to £ 500 V. It has nine measurement modes (Period, Frequency, Rotation speed,
Power freq., Freq. deviation, Pulse width, Duty cycle, Pulse count, and Pulse integ.) and a function for
constantly monitoring the input signal. It is insulated between each channel and between each channel
chassis.

9.8.2. Relationship between Channels and Settings

<Front panel>
Front panel CH1 Front panel CH2

L1

1
S

2¢h
FREQ
e
()

I 11117
<CH1 to CH4 of RA3100 main unit>
(1) Set the measurement mode for CH1 with front panel CH1. < SLOT 8 > .
(2) Set the measurement mode for CH2 with front panel CH2. RA30-108 / 2ch F}‘“Q—E@)
¥
(3) Set the input voltage for CH3 with front panel CH1. CH2 CH3 CHe <——(4)
(4) Set the input voltage for CH4 with front panel CH2. (2)—; Color
[
The front panel has two channels of BNC connectors, but the Meas. mode | | Meas. range
RA3100 main unit has a four channel display. Frequency 200 kHz =)
For details on the measurement modes and input voltage, see Smoothing Pulse avg. E
"9.8.3. Setting the Input Voltage and Measurement Mode". OFF OFF
. Res. speed
0ms
O The CHS3 (3) setting is valid for CH1. - -
Disp. pos. Disp. range -
The CH4 (4) setting is valid for CH2. 50% 100 % 2
s
(1]
Disp. min Disp. max 0
. 0.0000 kHz 200.0000 kHz
Channel Setting Procedure
. . Sheet Graph
Step 1. Setting the input voltage SHEET 1 1
Set the input voltage for CH1 and CH2 with CH3 (3)
and CH4 (4). (Coupling, measurement range, threshold, = g‘
etc.) !
Measurable mnge © 0 ~ 200 kHz
Step 2. Setting the measurement mode Measured value : 100.0000kHz |

Set the measurement mode for CH1 and CH2 with CH1
(1) and CH2 (2). (Measurement mode, measurement
range, etc.)
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9.8.3.  Setting the Input Voltage and Measurement Mode

<This section describes the setting switches and setting values of the RA3100 main unit. >

(1) ——

]
(2) —>< SLOT 8 ><L 2) < SLOT 8 >
3) RA30-108 [ 2ch FREQ ! 3) RA30-108 / 2ch FREQ o
— et -
~ 3
(3) —>cHr | ch2 CHa (3) n CH2 CH3 cie B
Color Color
“ = mm P © —
.| Coupling Meas. range |4 ‘ Meas. mode Meas. range ’4
(6) ” AC 500V |‘ = (7) (1 1 )__)| Frequency 200kHz  |© g (1 2)
m e
7, - =
| Threshold Hysteresis | | & ‘ Smoothing | | Pulse avg. |, g
® _-)| 0.0000 V 0% | ©) 3= o orr € (14)
L.P.F. Res. speed
10} > ~ < 15
( ] OFF 0 ms ( )
(1 6) > Disp. pos. Disp. range |( : ( 1 7) Disp. pos. Disp. range .
! 50 % 100% | |& 50 % 100 % g
m N _ N -
Disp. min Disp. max L B Disp. min Disp. max
(1 8) ™ (1 9) 0.0000 kHz 200.0000 kHz
-500.0000 v 500.0000 V |
- Sheet Graph B
(20) > Sheet Graph |< (21) o o
SHEET 1 G1 |
- =
(22—t g g
w
Measurable range : -500 ~ 500V Measurable range - 0 ~ 200 kHz
Measured value : 0.0000 \<., (23) Measured value : 100.0000 kHz -

<Input voltage setting panel> <Measurement mode setting panel>

(1) Slot number, input module type
(2) Change slot: Change the slot.

(3) Select channel:
Select the channel in the slot.
CH1: CH1 measurement mode
CH3: CH1 input voltage

(4) Meas. ON/OFF

CH2: CH2 measurement mode
CH4: CH2 input voltage

ON: Measure the input signal.

Color: Change the display color of the waveform monitor.

Coupling: Switch the input signal coupling.

Threshold:

)
)
(7) Meas. range: Change the measurement range.
) Set the threshold voltage for detecting the pulse.
)

Sets the hysteresis width of the threshold. Set a value that prevents incorrect
measurement due to noise.

Hysteresis:

(10) L.P.F.: Change the low-pass filter.

(11) Meas. mode: Select Period, Frequency, Rotation speed, Pulse width, Duty cycle, Power freq., Freq.
deviation, Pulse count, or Pulse integ. as the measurement mode.
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(12) Meas. range:

(13) Smoothing:
(14) Pulse avg.:

(15) Res. speed:

(16) Disp. pos.:

(17) Disp. range:

Change the measurement range.

Set the count for smoothing the measurement data.

Set the average count of the input pulse.

Set the response time for preventing chattering.

Specify the display position.

Specify the display width in the amplitude direction of each graph.

(18) Disp. min: Set the display lower limit value of the bottom of the display range.

(19) Disp. max:  Set the display upper limit value of the top of the display range.

(20) Sheet: Assign the channel to a sheet.

(21) Graph: Assign the channel to a graph.

(22) Wave disp.:  When enabled, the waveform is displayed in the waveform monitor. When disabled, the

waveform is not displayed.

(23) Measurable range/Measured value:
Displays the current available measurement range and measurement value.

9.8.4. Measurement Setup
Check the slot number and channel, connect the signal to the corresponding input module, and enable
the Meas. key to display the input waveform on the monitor screen. Perform adjustment for the required
signal waveform while viewing the waveform.
Follow the procedure below to configure the input voltage setting panel then the measurement mode
setting panel.

9.8.4.1 Setting the Input Voltage
Follow the procedure below to configure the input voltage setting panel.

Step 1. Set the input coupling with the [ Coupling] key (6).
Coupling Description
DC Enables measurement of the actual input signal, including the DC and AC component.

Measures the AC component of the input signal only. Set this when you want to

AC measure only the amplitude of an AC signal, as it cancels the DC offset of the signal.
Connects the channel input to GND without connecting the input signal inside the
channel.

GND Enables the input GND level to be checked with waveform monitoring or printer
recording.

0  When switching from DC coupling to AC coupling, it takes a maximum of five seconds for the
DC component to completely disappear.

Step 2. Set the measurement range of the input voltage according to the target for measurement.
The input sensitivity can be changed with the [ Meas. range] key (7).
The following nine input voltage measurement ranges are available.

s00v | 200v | 100v | s0v | 20v | 1ov | sV | 2V 1V
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Step 3.

Step 4.

Step 5.

Tips
0 When the input exceeds the measurement range, "OVER RANGE" is displayed on the
bottom right of the screen, and the main unit emits a warning beep. Reduce the sensitivity with
the measurement range so that the input signal does not exceed the range. To emit a warning
beep, enable the buzzer setting. See "8.2.5. Environment Setup".

|| < e o Beep beep! Beep beep! ]
iy : Fran [

ol - B e _——
MMM VMDY VMDD d - = Em

| "WI‘
11 {1 | hoboty| | covetms | [wem
o

| OVER RANGE

Set the threshold.

Set the threshold with the [ Threshold] key (8).

Tap the key to display the threshold line (red) on the waveform monitor. This enables you to change
the threshold while checking the input waveform.

Set the hysteresis.
Set the hysteresis width of the threshold with the [Hysteresis] key (9).

0 By aligning the threshold in the center of the input waveform while checking the input
waveform on the waveform monitor, you can perform more accurate measurement. Set a
hysteresis value with sufficient distance from the peak voltage of the input waveform.
Input signal

Threshold 0 V Hysteresis 10%

(threshold £5%)

Measurement
pulse

——

Example with a threshold of 0 V and hysteresis of 10% set

Set the inpuit filter.

Set the low-pass filter with the [L.P.F.] key (10).

The low-pass filter of this module is a gently sloping attenuation filter that prioritizes the waveform.
Set a cutoff frequency about 10 times the effective frequency as a signal to remove the
unnecessary high frequency component and noise component.

| OFF | 30kHz | 3kHz | 300 Hz |
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Step 6. Set the display range and display position.

Step 7.

See the description in "4.2.2 Set the input channels - Display Range and Display Position (Display

Area)".

Disp. range:

waveform monitor

Disp. pos.:

waveform display area.

(Waveform Display Scale)".

Disp. max:
Disp. min:

9.8.4.2. Setting the Measurement Mode
Follow the procedure below to configure the measurement mode setting panel.

Step 1.

Set the display minimum and display maximum.
See the description in "4.2.2 Set the input channels - Display Range and Display Position

Set the measurement mode with the [ Meas. mode] key (11).

The display width in the amplitude direction of the waveform display area on the

Specify the position of the waveform monitor to display the specified range of the

Set the display upper limit value of the top of the display range.
Set the display lower limit value of the bottom of the display range.

Measurement mode Description (unit)
Period Measure the period of the measurement pulse. s (seconds)
Frequency Measure the frequency of the measurement pulse. Hz (hertz)

Rotation speed

Measure the rotation speed of the measurement pulse.

rpm (revolutions per
minute)

Pulse width Measure the pulse width of the measurement pulse. s (seconds)
Duty cycle Measure the duty cycle of the measurement pulse. % (percent)
Power freq. Measure the power frequency variation. Hz (hertz)
Freq. deviation | Measure the deviation from the center frequency. % (percent)
Pulse count Count the number of measurement pulses within the gate time.  Count
Pulse integ. Integrates the number of measurement pulses. Count
Step 2. Set the measurement range according to the target for measurement.
The measurement range can be changed with the [ Meas. range] key (12).
Measurement mode Description
Period 1ms 2ms 5ms 10 ms 20 ms 50 ms 100 ms 200 ms
erio
500 ms 1s 2s 5s 10s 20s 50 s 100 s
200 kHz | 100 kHz | 50 kHz 20 kHz 10 kHz 5 kHz 2 kHz 1 kHz
Frequency
500 Hz 200 Hz 100 Hz 50 Hz 20 Hz 10 Hz 5Hz 2Hz
, 1000 krpm| 500 krpm | 200 krpm | 100 krpm | 50 krpm | 20 krpm | 10 krpm | 5 krpm
Rotation speed
2 krpm 1krpm | 500 rpm | 200 rpm | 100 rpm | 50 rpm 20 rpm 10 rpm
) 1ms 2ms 5ms 10 ms 20 ms 50 ms 100 ms 200 ms
Pulse width
500 ms 1s 2s 5s 10s 20s 50 s 100 s
Duty cycle 100 % (20 Hz) 100 % (200 Hz) 100 % (2 kHz) 100 % (20 kHz)
Power freq. 400Hz | 60Hz | 50Hz |
Freq. deviation 150 % -
Pulse count 4000
, 50 k 100 k 200 k 500 k 1™ 2M 5M 10M
Pulse integ.
20 M 50 M 100 M 200 M 500 M 1000 M | 2000 M -
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8  When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom
right of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. To emit a warning
beep, enable the buzzer setting. See "8.2.5. Environment Setup".

=i [ Beep beep! Beep beep! |
. [ -]

| OVER RANGE |

0 An overrange does not occur in the Duty cycle mode or Pulse count mode.

Step 3. Configure the individual settings according to each measurement mode.
The measurement modes include the Period mode, Pulse width mode, Duty cycle mode, Freq.
deviation mode, Pulse count mode, and Pulse integ. mode.

For the Rotation speed mode < SLOT8 >
Tap the [ Pulses / Rev.] key, and set the pulse count per revolution. RA30-108 / 2ch FREQ
' Tips |
. [ |
O  For the gear on the right, the pulse count for
Meas. mode Meas. range
revolution is 11 because the gear has 11 teeth. Rotation speed| | 1000kipm | | @
Smoothing Pulse avg. E'.L
OFF OFF
Pulses [ Rev. Res. speed
| | 0 ms
_D Disp. range -
100 % @
o B
Disp. min Disp. max -
0.0000 krpm 1000.0000 krpm
Sheet Graph
SHEET 1 G1
Pl ;
Measurable mnge © Q0 ~ 1000 krpm
Measured value ; 500.0000 krpm
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For the Pulse width mode and Duty cycle mode
Tap the [ Pulse polarity] key, and set the pulse polarity.

< SLOT 8 >
RA30-108 / 2ch FREQ

g
3
S
<When the Pulse width mode is set>
Positive: Measure the pulse width (Tp) from the rise to fall of the
t | Meas. mode Meas. range
measurement pulse. oulee width - o
A - X
Smoothing Pulse avg. =
\ 4 OFF OFF
<T_p’ Pulse polarity| Res. speed
. . . Pogare 0ms
Negative:  Measure the pulse width (Tp) from the fall to rise of the
Digg Disp. range
measurement pulse. wox | |&
A Disp. min ] Disp. max .
A 4 0.0000 ms 1.0000 ms
lTpl Sheet Graph
SHEET 1 G1
<When the Duty cycle mode is set> = g
Positive: Measure the pulse ratio (Ta/Tb) from the rise to fall of the Memumbermg: 25 s ~ 1 ms
measurement pU|Se Measured value 0.5000 ms L
A
\ 4
DI
DLLEEEN
Negative: Measure the pulse ratio (Ta/Tb) from the fall to rise of the measurement pulse.
A
\ 4
DI
DLLEEEN
For the Frequency deviation mode ¢ SLOT 8 N
Tap the [ Center freq.] key, and set the center frequency. RA30-108/2ch FREQ |9
£
2
Meas. mode Meas. range
Freq. deviation +50 % =]
@,
Smoothing Pulse avg. g
OFF OFF
Center freq. Res. speed
ﬂ Hz 0 ms
T )| Disp. range -
y 100 % ﬁ
- 5
Disp. min Disp. max
-50.0000 % 50.0000 %
Sheet Graph
SHEET 1 G1
i §
Measurable range : 6600 ~ 19800 Hz
Measured value © 0.0000 % ~
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For the Pulse count mode or Pulse integ. mode < sL.ors >
Tap the [ Pulse polarity] key, and set the pulse polarity. RA30-108/2ch FREQ [P
Positive: Detect from the rise to the fall of the measurement pulse, = Color
and increments the count value when the measurement
Meas. mode Meas. range
pulse is confirmed. Pulse count 40000 2
A Pulse polarity| Gate time i
Measurement pulse v i) 200 ms
Res. speed
Increment count value 0 x 1 0ms
Disp. pos. Disp. range =
Negative:  Detect from the fall to the rise of the measurement pulse, = e 3
Disp. mi Disp.
and increments the count value when the measurement ';_zmzsm 4(;;;0:;12
pulse is confirmed. Sheet Graph
A SHEET 1 G1

Measurement pulse v

Increment count value 0 x 1 Measuablerange 5 Hz ~ 200 kz
32000.0000

sjoo]

Measured value :

For the Pulse count mode

; . < SLOT 8 >
Tap the [ Gate time] key, and set the.g?te time. o RA30-108 / 2¢h FREQ .
The number of measurement pulses within the gate time is counted. ]
3
B
Meas. mode Meas. range
Pulse count 40000 =]
@,
Pulse polarity| Gate time g
Positive
Disp. pos. Disp. ra nge_ -
50% 100 % &
%
Disp. min Disp. max 0
0.0000 40000.0000
Sheet Graph -
SHEET 1 G1
il i
Measurable range © 5Hz ~ 200 kHz
Measured value : 32000.0000
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For the Pulse integ. mode ¢ SLOT 8 S
Tap the [ Auto reset] key, and set the count value reset operation. RA30-108 / 2ch FREQ o
]
=
OFF: Stop the count value at the range upper limit. 5
Start: Reset the count value when recording starts and
stop the count value at the range upper limit. Meas. mode | | Meas. range
Pulse integ. 50k =
m
Over: Reset the count value and restart measurement Pulse polarity] | Autoreset | |
from zero when the count value reaches the range Posive || N
. Reset Ry
upper limit. Fecute )|
Start & Over: Reset the count value when recording starts. Reset Disp.pos. | | Disp.range | |,
50 % 100 % m
the count value and restart measurement from zero — - 8
Disp. min Disp. max
when the count value reaches the range upper limit. 00000 k 50,0000 k
Sheet Graph n
SHEET 1 G1
== :
Measurablerange : 5 mHz ~ 200 kHz
Measured value © 32.0000 k

< SLOT 8 >

Tap the [Reset] key to reset the count value.
RA30-108 / 2ch FREQ

Meas. mode Meas. range
Pulse integ. 50k =]
&
Pulse polarity Auto reset g
Positive OFF
Reset Res. speed
0ms
Disp. range =
100 % ga’
m
2
Disp. min Disp. max
0.0000 k 50.0000 k
Sheet Graph -
SHEET 1 G1
-
= §
@
Measurablerange : 5 mHz ~ 200 kHz
Measured value : 32,0000 k B
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9.Using Optional Modules — 9.8.2ch Frequency Module (RA30-108)

Step 4. Set the pulse average.
The pulse average can be set in the Period mode, Frequency mode, Rotation speed mode, Pulse
width mode, Duty cycle mode, Power freq. mode, and Freq. deviation mode. It is effective for
eliminating variation in the input signal.

O Note that when Pulse avg. is set, data is not output until the set pulse count is measured.

Pulse Average Setting Procedure

Follow the procedure below to set the pulse average.

o Tapthe [Pulse avg.] key.

O The [Pulse avg.] screen is displayed.

O Set the average pulse count on the numeric entry screen.
0 Tap LOFF] to setect LoNI.

O Tap [OK].

< SLOT S8 > < SLOT S8 >
RA30-108 / 2ch FREQ RA30-108 / 2ch FREQ

c .

Set the average pulse
count

Meas. mode Meas. range
Frequency 200 kHz
Smoothing
OFF

Meas. mode
Frequency

Smoothing
OFF

Ise avg. Pulse avg.
4000
—
sp. range ‘ Disp. pos. Disp. range
100 % 50 % 100 %
Disp. min Disp. max Disp. min Disp. max
0.0000 kHz 200.0000 kHz - J El 0.0000 kHz 200.0000 kHz
Cancer oK
Sheet Graph " I I Sheet Graph .
SHEET 1 G1 SHEET 1 G1

Measurable range © 0 ~ 200 kHz Measurable range © 0 ~ 200 kHz
Measured value : 100.0000 kHz B Measured value : 100.0000 kHz B

1eudia
1eudig

Pulse averages

ui
Pulse averages
€|

P
R

pr

1288u)

Disp. pos.
50 %

1233p)

sjooy
sjooy
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Step 5.

Set smoothing.

Smoothing can be set in the Period mode, Frequency mode, Rotation speed mode, Pulse width

mode, Duty cycle mode, Power freq. mode, and Freq. deviation mode.
It converts a stepped waveform into a smooth waveform.
<Smoothing process>

Measurement data

]

Averaging is performed on the measurement data at the
interval defined in the measurement range (40 us to 4 s).
The moving average is performed the number of times set

)
K[ Averaging ]
Smoothing [ Moving average ]

functions |
[ Measurement data
.

after smoothing
A delay occurs when smoothing is set.

in the smoothing count (2 to 100).

Measurement data after smoothing

Delay time
Measurement 2
Il N
data : TN\
X I
iy AN
: 7 NG

Measurement data waveform after smoothing

Smoothing Setting Procedure
Follow the procedure below to set smoothing.
O Tapthe [Smoothing] key.

0 The [Smoothing] screen is displayed.
O Set the smoothing count on the numeric entry screen.
0 Tap LoFF] to setect LoNI.
O Tap [OK].
< SLOT 8 >
RA30-108 / 2ch FREQ Set the smoothing count ]

g

olor

< SLOT 8 >
RA30-108 / 2ch FREQ

||

0.0000 kHz 200.0000 kHz

Sheet Graph

0.0000 kHz 200.0000 kHz

Sheet

SHEET 1

Measurable range :

Measured value ©

E
e
5
sl
EH
i
e

G1

o
™~
S
S
=
I
W

100.0000 kHz |

sjooy

SHEET 1

‘ Graph

Meas. mode Meas. range Smoothing Smoothing Meas. mode Meas. range
Frequency 200 kHz =] 200 kHz
®Q,
Smoothing E'_’ Smoothing Pulse avg.
FF OFF . o 100 OFF
Res. speed . Res. speed
0 ms 0 ms
Disp. pos. Disp. range - A Disp. pos. Disp. range
50% 100 % & cancel o« cancel 50% 100 %
5 2
:
Disp. min Disp. max Disp. min Disp. max

G1

Measurable range :

Measured value ©

0 ~ 200 kHz

1000000 kHz |

1eudia

12831

sj00)
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9.Using Optional Modules — 9.8.2ch Frequency Module (RA30-108)

O The delay time is equal to the averaging time multiplied by the smoothing count.

<Averaging time in each mode when smoothing is set>

Measurement range

Period |Frequency Rotation Power (cirstinr?ia\gitelzzr;y PL_JIse Duty cycle Averaging time
speed freq. width
range)
1ms | 200 kHz - - - 1ms 100 % (20 kHz) 40 ps
2ms | 100 kHz - - - 2ms - 80 us
- 50 kHz - - - - - 160 us
5ms - - - - 5ms - 200 us
10 ms | 20 kHz |1000 krpm - 13000 to 6600 Hz | 10 ms 100 % (2 kHz) 400 ps
20ms | 10kHz | 500 krpm - 6600 to 3300 Hz | 20 ms - 800 ps
- 5kHz | 200 krpm - 3300 to 1320 Hz - - 1.6 ms
50 ms - - - - 50 ms - 2ms
100 ms| 2kHz | 100 krpm - 1320t0 660 Hz | 100 ms | 100 % (200 Hz) 4 ms
200 ms| 1kHz 50 krpm 400 Hz 660 to 330 Hz 200 ms - 8 ms
- 500 Hz | 20 krpm - 330to 132 Hz - - 16 ms
500 ms - - - - 500 ms - 20 ms
1s 200 Hz | 10 krpm - 1320 66 Hz 1s 100 % (20 Hz) 40 ms
2s 100 Hz 5 krpm | 60/50 Hz 66 to 33 Hz 2s - 80 ms
- 50 Hz 2 krpm - 3310 13.2 Hz - - 160 ms
5s - - - - 5s - 200 ms
10s 20 Hz 1 krpm - 13.2t06.6 Hz 10s - 400 ms
20s 10 Hz 500 rpm - - 20s - 800 ms
- 5Hz 200 rpm - - - - 16s
50 s - - - - 50 s - 2s
100 rpm
100s | 2Hz 28 :E: - - 100 - 4s
10 rpm
Step 6. Set the response speed.
From the [Res. speed] key, turn the knob to set the response speed.
This prevents incorrect measurement due to chattering.
Step 7. Set the display range and display position.
See the description in "4.2.2 Set the input channels - Display Range and Display Position (Display
Area)".
Disp. range: The display width in the amplitude direction of the waveform display area on the
waveform monitor
Disp. pos..  Specify the position of the waveform monitor to display the specified range of the
waveform display area.
Step 8. Set the display minimum and display maximum.

See the description in "4.2.2 Set the input channels - Display Range and Display Position
(Waveform Display Scale)".
Set the display upper limit value of the top of the display range.

Set the display lower limit value of the bottom of the display range.

Disp. max:
Disp. min:

1WMPD4004444C
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9.Using Optional Modules — 9.8.2ch Frequency Module (RA30-108)

9.8.5. Reference Materials

/N\CAUTION

0  Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 300 V (DC + AC peak). Damage may be caused if the voltage is exceeded.

1 Input cable

The input connectors for CH1 and CH2 are insulated BNC connectors. Do not connect metallic BNC
plugs, as they may damage the connectors or cause connection problems.
Use the insulated BNC cable indicated below (RA30-507) as the signal input cables.

Recommended cables

Name (type) Shape/characteristics Remarks

Insulated BNC cable
(safety alligator clip)
(RA30-507)

Insulated BNC RA30-101
. . |RA30-102
Saﬁgjalhfator clip RA30-103
RA30-108

Black - Analog input
Length 2 m 91np

2 Maximum rated voltage to ground
RA3100 main unit  Input module

Between channels
300 V (DC + AC peak)

Slots
ich H

Ly 500 V
Common 4
Interface 2¢h H ¢

L 500 V

GND
(connect to power cable with ground terminal)

Between each channel and the
chassis, to ground
300 V (DC + AC peak)

L
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9.Using Optional Modules — 9.9.2ch Acceleration Module (RA30-109)

9.9. 2ch Acceleration Module (RA30-109)

9.9.1. Overview
This two channel acceleration module samples an acceleration signal at 16-bit 1 MS/s and performs A/D
conversion. In addition to an acceleration sensor incorporating a preamp, it can use a charge converter
to support a charge output type acceleration sensor.
Its integration function enables an acceleration signal to be converted to output velocity and
displacement, and it also includes functions for analog filtering, antialiasing, effective value calculation,
and envelope calculation.
It is insulated between each channel and between each channel chassis.

9.9.2.  Setting the Input Channel

<This section describes the setting switches and setting values of the RA3100 main unit. >

(1) Slot number, input module type (1) ~ -
2) —> <« (2
(2) Change slot: Change the slot. @ < SLOTS > @
RA30-109/2ch ACCL
(3) Select channel:
Select the channel in the slot.
(4) Meas. ON/OFF c
. . olor
ON: Measure the input signal. (4) -—)= NE 3 (5)
(5) Color: Change the display color of the waveform Meas. mode Sensor
monitor. ®) 77 o Setup -
(6) Meas. mode: Switch the measurement mode of the input Meas. range | | Calc. mode E
channel from OFF to Acceleration to @) 5 kmye? OFF 9)
Velocity to Displacement.
10 L.P.F. AAF. 2
(7) Sensor: Set the conditions for the sensor to connect. (10) OFF OFF (11)
(8) Meas. range: Change the measurement range of the input (12) Disp. pos. Disp.range | | (13)
7/ =7
channel. 50 % 100 % %
(9) Calc. mode: Switch the calculation mode of the input (14> Disp. min Disp. max A (15)
channel from OFF to Envelope to RMS -5.0000 km/s? | | 5.0000 km/s? ‘
(Fast) to RMS (Mid) to.RMS (Slow). ey Sheet Graph ] )
(10) L.P.F. Change the low-pass filter. SHEET 1 G1
(1) AAF.: Turns the anti-aliasing filter of the input (18)——>= §'
channel on or off. w
(12) Disp. pos.:  Specify the display position. M:::S:EZ:EZ =3 kmf fj<_J(19)
(13) Disp. range:  Specifies the display width in the amplitude
direction of each graph.
(14) Disp. min; Set the display lower limit value of the bottom of the display range.

(15) Disp. max: Set the display upper limit value of the top of the display range.
(16) Sheet: Assign the channel to a sheet.
(17) Graph: Assign the channel to a graph.

(18) Wave disp.:  When enabled, the waveform is displayed in the waveform monitor. When disabled, the
waveform is not displayed.

(19) Measurable range/Measured value:
Displays the current available measurement range and measurement value.
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9.9.3. Measurement Setup

/N\CAUTION

O Do not connect anything other than an acceleration sensor incorporating a preamp or a charge output
type acceleration sensor via a charge converter.
(Do not input voltage or current. Doing so may lead to failure.)

0O When using an acceleration sensor incorporating a preamp, make sure that it meets the power
specifications for sensors.
Using a sensor that does not meet the specifications may damage the sensor.

Step 1. Turn the power of the main unit OFF or disable the measurement mode using the [ Meas. mode]
key (6), then connect the charge output type acceleration sensor via a charge converter.

NOTE

O If the measurement mode is not disabled, power for the sensor will be output from the BNC
connector. Make sure to disable the measurement mode when connecting the sensor, in order
to prevent electrocution or damage to the sensor.

Step 2. Connect the sensor, set [Meas. mode] to Acceleration, and enable [Meas.] to display the input
waveform on the monitor screen. Perform adjustment for the required signal waveform while
viewing the waveform.

8  When the power of the sensor is turned on, noise will be emitted for several seconds until the

bias voltage of the sensor stabilizes. An overrange may occur due to the noise, but this is
normal.
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Step 3. Set the type and sensitivity of the sensor to connect.
Tap the [ Sensor] key to open the sensor settings sub menu.

< SLOT9 > < SLOT 9 D
RA30-109 / 2ch ACCL 2 RA30-109 / 2ch ACCL 0
5 s
1 3
(20) > Sensor (20)__)| Sensor Gain ’ (24)
Preamp ~ | Charge Conv. 1 mV,/pC | p=
\ Sensitivity TEDS | p Sensitivity
(21)—> < (22) (25)—>
1 mV/(m/s) Read | |o 1 pC/(m/s?) -
0@, =
g B
5 =
-y =
(23)——) Close ?‘T (23)—-) Close S_
w
Measurable range : -5 ~ 5kmj/s? Measurable range : -5 ~ 5 km/s?
Measured value © - Measured value ©
<When [Preamp] is selected as the sensor> <When [Charge Conv.] is selected as the sensor>

<When using an acceleration sensor incorporating a preamp>

O Usethe [ Sensor] key (20) in the sensor settings sub menu to set the sensor to [Preamp].
Set the sensor sensitivity according to the sensor to use.

O  For a sensor compatible with TEDS, tap the [ TEDS Read] key (22) to automatically set the
sensitivity.

O  For a sensor not compatible with TEDS, use the [ Sensitivity] key (21) to set the sensitivity
indicated on the sensor in mV/(m/s2). If the sensor sensitivity is indicated in mV/G as a
gravitational acceleration, divide the number by 9.8.

0O  When the settings are complete, use the [ Close] key (23) to close the sensor settings sub
menu.
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<When using a charge output type acceleration sensor>
When using a charge output type acceleration sensor, a charge converter is required.
Follow the procedure below to configure the settings according to the sensor and charge converter

to use.

a

O O

O O

a

a

Use the [Sensor] key (20) in the sensor settings sub menu to set the sensor to [Charge
Conv.].

Set the gain according to the sensor and charge converter to use.

The gain can be changed with the [ Gain] key (24).

The following three gain ranges are available.

Set the range closest to the gain indicated on the charge converter.

| oAmvpC | 1mvpC | 10mvipC |

Sensor sensitivity to set =

Set the sensor sensitivity according to the charge output type acceleration sensor to use.
Use the [Sensitivity] key (25) to set the sensitivity indicated on the sensor in pC/(m/s2).

If the sensor sensitivity is indicated in pC/G as a gravitational acceleration, divide the number
by 9.8.

If the gain of the charge converter to use deviates from the selected range, it is necessary to
multiply the sensor sensitivity by that deviation.

Gain of charge converter [mV/pC]

X sensor sensitivity [pC/(m/s2)]
Range of gain [mV/pC]

Example If the gain of the charge converter to use is 0.990 mV/pC and the sensor

sensitivity of the charge output type acceleration sensor is 100 pC/(m/s?2), set
the following values.

Use the [Gain] key (24) to set the range to 1 mV/pC, which is the closest to the charge
converter gain of 0.990 mV/pC.

Calculate the sensor sensitivity to set.

0.990 [mV/pC]
1.0 [mV/pC]
Use the [Sensitivity] key (25) to set the sensitivity to 99 pC/(m/s2).

x 100 [pC/(m/s2)] = 99 [mV/(m/s2)]

Charge output type 2ch Acceleration Module (RA30-109)
acceleration sensor Charge converter Gain: 1 mV/pC range
0.990 mV/pC e g ?
100 pC/(m/s2) Sensitivity: 99 pC/(m/s2)
N J
Y

Equivalent to acceleration sensor incorporating a preamp
with sensor sensitivity of 99 mV/(m/s2)

When the settings are complete, use the [Close] key (23) to close the sensor settings sub
menu.
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Step 4.

Step 5.

Step 6.

Set the measurement range according to the target for measurement.
The input sensitivity can be changed with the [ Meas. range] key (8).
The measurement range to set differs according to the value set for the sensor sensitivity.

O  When the input exceeds the measurement range, "OVER RANGE" is displayed on the bottom
right of the screen, and the main unit emits a warning beep. Reduce the sensitivity with the
measurement range so that the input signal does not exceed the range. To emit a warning
beep, enable the buzzer setting. See "8.2.5. Environment Setup".

] < wor m Beep beep! Beep beep! ]
o - ]

AR T = 1B

ARANARARARANARARAARARARAWANAm N I o “

v
ange

{ bobos Coupling | | Me

=

endone A 5 [ OVER RANGE |

Set the measurement mode with the [Meas. mode] key (6).

Measurement L .
Description (unit)
mode
Acceleration |Measure the acceleration signal. (m/s2)
Velocity Measure the acceleration signal by converting it to velocity. (m/s)
Displacement |Measure the acceleration signal by converting it to displacement. (m)

O If an overrange occurs in the acceleration signal, the velocity and displacement cannot be
measured correctly.
Make sure to set the velocity and displacement after setting the measurement mode to
acceleration and confirming that an overrange has not occurred.

Set the inpuit filter.

Set the low-pass filter with the [ L.P.F.] key (10).

The low-pass filter of this module is a flat attenuation filter with no ripples in the passband. Set a
cutoff frequency about 10 times the effective frequency as a signal to remove the unnecessary high
frequency component and noise component.

| OFF |20kHz | 2kHz | 200Hz | 20 Hz |

Set the antialiasing filter setting with the [ AAFF.] key (11).

A steeply sloping attenuation low-pass filter. Enable this filter to automatically set the cutoff
frequency linked with the sampling speed so that aliasing does not occur in the measurement data
due to the sampling. This is particularly effective for FFT analysis. The L.P.F. setting is disabled
because L.P.F. is used internally.
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Step 7.

Step 8.

Step 9.

Use the [ Calc. mode] key (9) to set the calculation mode (RMS calculation or envelope

calculation).
Calculation -
Description
mode
Enables measurement of the input signal envelope value.
The waveform that passes through the BPF is rectified and smoothed, then the
envelope waveform is output.
Envelope FFT analysis of the output signal is effective for detecting weak signals that
appear repeatedly.
Use it to detect the repeat period when bearing failure has occurred.
RMS(Fast) Enables measurement of the input signal effective value.
RMS(Mid) You can select three different response speeds (high speed, medium speed,
and low speed).
RMS(Slow) Use it to monitor wideband vibration and trends in vibration variation.
OFF The input signal is measured as it is.

0 If an overrange occurs in the input signal and causes waveform distortion, the velocity and
displacement cannot be measured correctly. Set a range that prevents overrange from

occurring.

When the calculation mode is used, overrange occurs at approximately 70% of the set range.

Set the display range and display position.
See the description in "4.2.2 Set the input channels - Display Range and Display Position (Display

Area)".

Disp. range:

The display width in the amplitude direction of the waveform display area on the

waveform monitor

Disp. pos.:

Specify the position of the waveform monitor to display the specified range of the

waveform display area.

Set the display minimum and display maximum.
See the description in "4.2.2 Set the input channels - Display Range and Display Position
(Waveform Display Scale)".

Disp. max:
Disp. min:

Set the display upper limit value of the top of the display range.
Set the display lower limit value of the bottom of the display range.
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9.94.

Reference Materials

/N\CAUTION

O Ensure that the voltage between each input and the chassis (GND) and between each channel does
not exceed 42 V (DC + AC peak). Damage may be caused if the voltage is exceeded.

1 Connecting the Acceleration Sensor
When using an acceleration sensor incorporating a preamp, connect the sensor directly.
When using a charge output type acceleration sensor, connect the sensor via a charge converter.

a

Acceleration sensor incorporating a preamp

The module supplies a constant current to an acceleration sensor incorporating a preamp.

The sensor outputs the acceleration signal to the same signal wire as an AC voltage signal.

The module measures the acceleration signal obtained by cutting the DC component from the input
signal.

Acceleration module

Charge output type sensor

Current | 4mA——22V
S
Voltage V
T I ® & I >—> Acceleration signal
k Vblasﬁb

An acceleration sensor incorporating a preamp is a sensor where the charge output type
acceleration sensor and preamp (charge converter) are integrated.

Because it outputs a voltage signal with low impedance, it is less susceptible to noise than a
charge output type acceleration sensor, and a charge converter is not required. However, it usually
has limitations regarding the size and usage temperature, when compared to a charge output type
acceleration sensor.

Charge output type acceleration sensor generates a charge according to the acceleration.

The generated charge is converted to an AC voltage signal via a charge converter.

The module supplies a constant current to the charge converter.

The charge converter outputs the acceleration signal to the same signal wire as an AC voltage
signal.

The module measures the acceleration signal obtained by cutting the DC component from the input
signal.

Charge converter Acceleration module

P::II—
|_

[mV/pC]

iV

signal

Charge Q Voltage V 4mA—— 22V
[pC/(m/s2)] ’—1 }—‘ [mV/(m/s2)] ’—@T
C> C>§7| v(? & I >—>Acceleration

A charge output type acceleration sensor is lightweight and compact, and is suitable for
measurement at low or high temperatures.
However, it has high impedance and is susceptible to noise, so caution is required.

1WMPD4004444C
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2 Measuring the Velocity and Displacement
When the acceleration mode is set, set a measurement range that will prevent overrange from
occurring. If an overrange occurs in the acceleration signal and causes waveform distortion, a large
error will also occur in the the velocity and displacement.
When the frequency of the acceleration signal is approximately 16 Hz, the measured amplitude does
not change, even if the measurement mode is switched to Acceleration, Velocity, or Displacement.
However, with other frequency domains, the amplitude of the velocity is measured at a ratio -6 dB/oct
smaller than the amplitude of the acceleration and the amplitude of the displacement is measured at a
ratio -12 dB/oct smaller than the amplitude of the acceleration.

Frequency 70 kHz
Amplitude pr==--- Y e R
0dB Acceleration

Approx. 16 Hz Velocity -6dB/oct
Displacement -12 dB/oct

>

O The relationship between the acceleration (A), velocity (V), and displacement (D) is indicated
below. (f: Input signal frequency)
Acceleration A (m/s2)
Velocity V = A/2xf (m/s)
Displacement D = V/2xf (m)

This module passes through an analog integrator to convert the acceleration signal to velocity and
displacement.

As indicated in the formula above, to the amplitude of the acceleration, the amplitude of the velocity is
inversely proportional to the frequency of the acceleration signal, and the amplitude of the displacement
is inversely proportional to square the frequency of the acceleration signal.

When the amplitude of the acceleration is constant, the attenuation is -6 dB/oct for the velocity and -12
dB/oct for the displacement when at approximately 16 Hz.

3  Maximum rated voltage to ground
RA3100 main  Input module

Slots

1ch H
Commoni! L } Y
Interface & A Between channels
2ch H }"42 V (DC + AC peak)

Between each channel and the
GND chassis, to ground

(connect to power cable with ground terminal) 42V (DC + AC peak)
L
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9.10. Remote Control Module (RA30-112)

9.10.1. Overview

The following three major types of functions are included in the RA30-112 remote module.
0O Remote function for remotely controlling this product from an external device

O  Carrier function for AC strain module

0O Waveform confirmation output for confirming the voltage input module

The remote function includes both remote input for control from an external device and remote output
for performing synchronized operation with another RA3100 and this product acting as the master.

Host
controller

Omniace RA3100
Carrier

RA3100

mEsssEssEEEEEEEEEEEEEn ra

i RA30-112 : RA30-112

Remote output R

K\ Remote input ‘ﬁ@

9.10.2. Installation

This module is installed to the input module block of this product as
described in "2.1.2. Installing Optional Modules". This module differs
from other modules in that it can only be installed to "SLOT 9".

installed.)

o SLOT 1 o

(Another module can be installed to "SLOT 9" if the RA30-112 is not o SLOT 2 E
o SLOT 3 o]

o SLOT 4 jo|

The RA30-112 can only be installed to SLOT 9. © o SLOT5 o

o SLOT 6 o

o SLOT 7 o]

o SLOT8 | o]

]

Waveform confirmation output

\
| O |
(2}
[y
(@]
_|
©
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9.10.3. Channel setting

Tap the [ CH] key on the side menu to display the channel settings menu. "SLOT 9"
where the remote module (RA30-112) is installed in slot selection is displayed.

(1)
()

®)

(4)

For information on functions, see "9.10.5 Measurement Setup".

(1)
¢ slLoTe < SLOT9 >
RA30-112 / REMOTE RA30-112  REMOTE
) __) Response “‘-‘.5P°"'SE
| Medium speed Medium speed
b e | [l " | ] |
) .
TRIG 0sc 8 D5C =
®) 7 Memory trigger Internal N 6) Internal
_—— = M —> BT || Bm g
Choice Choice
w
Slot number: The slot number of SLOT 9.
Response: Select [High speed], [Medium speed], or [Low speed] for the response speed of the
remote input signal.
TRIG/EXT.1: Select [TRIG] or [EXT.1].
Set TRIG in [TRIG] (5) and EXT.1 in [EXT.1] (7).
OSC/EXT.2: Select [OSC] or [EXT.2].
Set OSC in [OSC] (6) and EXT.2 in [EXT.2] (8).
TRIG: Sets the TRIG signal for remote input.
OSC: Select "Internal” or "External" as the carrier signal source for the AC strain module.
EXT.1: Enables/disables the state of this product set to output externally for system errors,
printer errors, and overranges. Tap to display the EXT.1/EXT.2 setting dialog.
EXT.2: The same as EXT.1.

| w

System error

Printer error

Overrange

EXT.1
OFF |
OFF ‘
OFF ‘

200
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

9.10.4. Output terminal for waveform confirmation

A square wave is output from the output terminal of this module at 0 to 5 V and 1 kHz.
This square wave signal can be connected to the voltage input module and waveform monitored to
check module operation.

REMOTE
s il
<

Output terminal for waveform confirmation

9.10.5. Measurement Setup

1

O

Response

Select [High speed], [Medium speed], or [Low speed] for the response speed of the remote input signal.
In noisy environments, select [Low speed] to perform control with a filter.

The effective pulse width of the input signal is as follows.

For high speed response: High level period 1 us or more, Low level period 1 us or more
For medium speed response: High level period 1 msor more, Low level period 1 ms or more
For low speed response: High level period 10 ms or more, Low level period 10 ms or more
0OSsC

Select the carrier signal source used for the RA3100 main unit when the AC strain module is installed.
Internal:  Use the OSC signal generated in the RA3100 main unit where this module is installed.
It can also be supplied to another RA3100 connected with synchronization.
External: Supplies the OSC IN signal input from remote input to the implementation module.
See the connection diagram in "5 Connection Method."

TRIG

Sets the TRIG signal for remote input.

o OFF: Do not use the TRIG signal for remote input.

O  Start trigger: Input the TRIG signal for remote input as the start trigger.

0O Memory trigger:  Input the TRIG signal for remote input as the memory trigger.

EXT.1/EXT.2
These settings output the state of this product externally. When System error, Printer error, or
Overrange is enabled, this is output if either one occurs.

0 System error: The state where the software of this product cannot operate normally.

Q  Printer error: When a printer communication error, motor error, or head temperature error has
occurred, the printer cover is open, or recording paper has run out.

0 Overrange: When an overrange has occurred.
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

9.10.6. Reference Materials

1

2

O

Front panel

A10

Al A7 A1

RA30-112

IN ouT eTH

e
&

7 Y 17 [}~ 3VPk
\4\E4 ¢54 :IVL

REMOTE
@

i) = .

B10 B1 B7 B1
Pin layout of IN connector
Pin , Pin ) .
Sig name Sig name Function
number number
A1 NC B1 GND -
A2 NC B2 GND -
START/ START/ || Recording start/stop input
A3 STOP IN B3 STOP IN || Performs printer recording for the period where the signal is
(+) (-) at the low level.
Mark input
MARK IN MARK IN . .
A4 ) B4 (=) Records a mark on the recording data at the falling edge of
this signal.
Feed (idle feeding of recording paper) input
FEED IN FEED IN (idle feeding ding paper) inpu
A5 ) B5 (=) Performs idle feeding of printer recording paper for the
period where this signal is at the low level.
Print input
A6 PRINT IN B6 PRINT IN|| Performs pen recording for the period where the signal is at
(+) (<) the low level while stopped. This signal is not received
during recording.
A7 NC B7 GND -
EXT EXT L
External sampling input
A8 SMPL IN B8 |SMPLIN , . o
) =) Performs sampling at the falling edge of this signal.
A9 TRIG IN B9 TRIG IN || Trigger input
(+) (<) Receives external triggers at the falling edge of this signal.
OSC signal input for AC strain module
OSC IN 0SC IN >anar inp | |
A10 B10 Supplies this signal to the AC strain module as the carrier

(+)

()

signal source.

Connector for input signal: DFO2R020NA3 (Japan Aviation Electronics Industry)
The A series and B series are complementary. GND (B series) is the input common for A series signals.
The plugs (manufacturer model numbers) corresponding to each input signal connector are indicated

below.

Compatible plug: DF02P020F22A1 (soldered type), DF02P020G28A1 (pressure connected type)
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

3  Pin layout of out connector

Pin ) Pin . .
Sig name Sig name Function
number number
START/ START/ Recording start/stop output
A1 STOP OUT B1 STOP OUT ||The low level signal is output while the product is
(+) (-) recording.
AD MARK OUT B2 MARK OUT ||Mark output
(+) (-) Outputs the MARK IN signal to the MARK OUT signal.
A3 FEED OUT B3 FEED OUT || Feed (idle feeding of recording paper) output
(+) (=) Outputs the FEED IN signal to the FEED OUT signal.
Ad PRINT OUT B4 PRINT OUT || Print output
(+) (-) Outputs the PRINT IN signal to the PRINT OUT signal.
External sampling output
EXT SMPL EXT SMPL || piing output
A5 B5 Outputs the EXT SMPL IN signal to the EXT SMPL
ouT ouT )
OUT signal.
Trigger output (TRIG OUT)
Outputs the TRIG OUT signal to the low level when a
tri .
TRIG/EXT.1 TRIG/EXT.1 || | 99°" O¢CUrs
A6 B6 External output (EXT.1 OUT)
OUT (+) OUT (-)
Set to the low level when an error such as a system
error occurs.
See "9.10.3 Channel setting".
OSC signal for AC strain module output (OSC OUT)
This output is used for synchronizing with the AC strain
A\ |OSCEXT2|| | OSCIEXT2 gotd“'e Ii”Stf‘”etd(liE”Xi”;tohErTF;Am00'
xternal outpu :
OUT (+) OUT (-) P
Set to the low level when an error such as a system
error occurs.
See "9.10.3 Channel setting".

Connector for output signal: DFO2R014NA3 (Japan Aviation Electronics Industry)
O The A series and B series are complementary. GND (B series) is the common for A series signals.
0O The plugs (manufacturer model numbers) corresponding to each output signal connector are indicated

below.

Compatible plug: DF02P014F22A1 (soldered type), DF02P014G28A1 (pressure connected type)
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

4  Maximum rated voltage to ground
RA3100 main unit  Input module SLOT 9

Commoni# IN  H

Setup L t BV .

Interface o 4 Each L is shared

R
=== Between each channel and
GND (connect to power cable with ground terminal the chassis, to ground
4 42V (DC + AC peak)
/\CAUTION

O Ensure that the voltage between each input/output and the chassis (GND) does not exceed 42 V
(DC+ACpeak). Damage may be caused if the voltage is exceeded.

O There is no insulation between the inputs/outputs.
L (GND) is connected internally.
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

5 Connection method

5.1 For remote control Omniace 3100
Remote control ﬁ ) PR
Host | (o 'ermina RA30-112
controller 5> block 20P 20P N

Terminal block AX-PCX-10S20
Terminal block connection cable RA30-504

Omniace RA3100
Remote control O

Host 1 RA30- 112

controller > 20PN

Remote control cable (discrete wires) RA30-506

5.2 When connecting multiple RA3100

Remote control Remote control synchronized operation

Omniace RA3100 Omniace RA3100
HOSt E-uuu-é-'-azé-(-)u‘i-']uz- ------ ; "é.'g\-é-(.)":]-:].é ..... ‘
controller 20P IN ouT 14P 20P IN :
eI T IS POR g T T teoeereceeeesenrecen

Remote control cable (for connecting units) RA30-505

5.3 Carrier signal for AC strain

Omniace RA3100 Carrier signal Omniace RA3100
e for AG strain : ST
.............. QuT|14P 20P| IN i
© oS0 P Remote control cable i i 0SC !
! internal | i (for connecting units) RA30-505 External ;
i AC strain i AC strain
module i : module

5.4 Output terminal for waveform confirmation

Omniace RA3100

_é:'.@:'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'E
( _) RA30-xxX

i Voltage module

5.5 When monitoring the OUT signal Omniace RA3100

Host Terminal 1 RA30- 112
controller D — block  |20P 14P ouT

Terminal block AX-PCX-10S20
Remote control cable (for connecting units) RA30-505
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

6 Equivalent circuit
6.1 IN
The equivalent circuit schematic of

+5V
START/STOP IN, MARK IN, FEED IN
PRINT IN, EXT SMPL IN, TRIG IN, ar 3.3k +5Y
OSC IN. 1k 5.6nF
[ > WA {b&
SkG

)

6.2 OUT
The equivalent circuit schematic of 220

START/STOP OUT, MARK OUT, FEED AN : (+) »

OUT, PRINT OUT, EXT SMPL OUT,
TRIG/EXT.1 OUT, OSC/EXT.2 OUT. (=)

NOTE

O Ensure that the output current from the OUT connector does not exceed 5 mA per pin.
Damage may be caused if the voltage is exceeded.
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

9.10.7. Options

1  Connection cables and terminal blocks
The following cables and terminal blocks are provided for signal input and synchronized connection.

Name (type) Shape/characteristics Adaptation
Terminal block For MDR 20 pole terminal
connection cable @@ - @@ block connection RA30-105
20P - 20P RA30-112
RA30-504
Length 2 m
20p 4 : 10p
D e DD
IO [4dD
ol FLaled
Terminal block g% G% For MDR 20 pole terminal [RA30-105
AX-PCX-10S20 D [AGD block (for AWG16-28) RA30-112
11 Tallit -
Remote control cable For remote control input
(discrete wires) @D:&F:_ Lenath 2 m P RA30-112
RA30-506 9
Remote control cable _ e For connecting RA3100
(for connecting units) l: ¥ !| 20P - 14P RA30-112
RA30-505 " Length 2 m
2 Pin layout

Pin layout of RA30-112 input connectors and correspondence chart of remote control cables and

terminal block connection cables.

RA30-112 Combination of RA30-
inputa;grminal AX-PCX-10S20 terminal Remote control c:;?)lzo(?iiscrete wires)
block and RA30-504 cable
Sig name Pin no. Pin no. Wire color| Mark color |Mark indication

NC A1 1

GND B1 11

NC A2 2

GND B2 12

START/STOP IN A3 3 Red| -

GND B3 13 Orange -

MARK IN A4 4 Light gray Red| -

GND B4 14 -

FEED IN A5 5 . Red -

GND B5 15 White _

PRINT IN AB 6 Nellow Red| -

GND B6 16 -

NC A7 7 Bink Red| -

GND B7 17 -

EXT SMPL IN(+) A8 8 Red -

Orange

EXT SMPL IN(-) B8 18 -

TRIG IN(+) A9 9 Light gray Red -

TRIG IN(-) B9 19 -

OSC IN(+) A10 10 White Red -

OSC IN(-) B10 20 -
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

8 Pin layout of RA30-112 OUT connectors and correspondence chart of remote control cables and
terminal block connection cables.

RA30-112 Combination of
ouT AX-PCX-10S20 terminal
connector | block and RA30-505 cable
Sig name Pin no. Pin no.
START/STOP OUT (+) A1 3
START/STOP OUT (-) B1 11/13
MARK OUT (+) A2 4
MARK OUT (-) B2 14
FEED OUT (+) A3 5
FEED OUT (-) B3 15
PRINT OUT (+) Ad 6
PRINT OUT (-) B4 16
EXT SMPL OUT (+) A5 8
EXT SMPL OUT (-) B5 18
TRIG/EXT.1 OUT (+) A6 9
TRIG/EXT.1 OUT (-) B6 19
OSC/EXT.2 OUT (+) A7 10
OSC/EXT.2 OUT (-) B7 20
3  Cable Specifications
3.1 RA30-504 Cable Shield
i - Y
IIII Illl IIII II|
S— —
I ] [
|
| I | |
| | f t
|II |'| |II III
T o ) ".I .'I ".I .'I
B10E=: A — T
DFOZPOZ0FZ2AL DFOZPOZOFZZAL
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9.Using Optional Modules — 9.10.Remote Control Module (RA30-112)

3.2 RA30-505 Cable

Al [ Shleld
1
(A2

] / .'\ .'\.

|II I'| I A '

/ [ Al

1 L LN

| | A

f 1 ."‘ ".

| I e

i J II\I !

i | rlnln

| | fh

A

! || A

1 ' e

h 1 14

DFOZP O20F2241

3.3 RA30-506 Cable

T p—t——
[ A2
' | SN 7N\

{ R |

." AN . -.

}
|
| |
' |
|
T
| II |
i
| | |
| ! | i
\ | AN |
1 ! A I'. J
1 7 / \ 7
7
M, "
S S

DFOZPO20FZ241
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10.Appendix — 10.1.Sampling Data Format

10. Appendix

This chapter provides additional explanations of various functions.

10.1. Sampling Data Format

This product has two data formats: normal sampling and P-P sampling.

10.1.1. Normal Sampling

With normal sampling, the A/D value of the sampling period is recorded as data and used for waveform
reproduction and data analysis.

Sampling period

To T T2 T3 T4 15 16 17 T8 79 Time

Analog input

Playback the input waveform from sampling data

If the input signal is too fast for the sampling period, the waveform reproducibility may drop and lead to
the unexpected loss of pulses.

Sampling period

Sampling data

.....

o
oo
D

T0O T T2 T3 Ta T5 16 T7 T8 T9 Time

Raising the sampling speed improves the waveform reproducibility but increases the recorded data.

%mpling pserioo:J [ : éampﬁlingidataf ]

<

HE I : i i < I O I S RS S S Time
T0 T2 T4 T6 T8 T10 T12 T14 T16 T18

10.1.2. P-P Sampling

P-P sampling performs sampling with the data within the sampling period as the fastest sampling (20

MS/s), to detect the peak values (maximum value and minimum value) and record those peak values as
the recorded data.

This data format is suitable for the waveform playback of long-term recording, as it enables waveform
reproducibility of a wide band of data, without sudden spike noise, etc.

A disadvantage is that it cannot perform data analysis after recording (average, RMS, FFT, etc.)

Time

210 1WMPD4004444C
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10.2. Sampling
10.2.1. Internal Sampling

The sampling speed can be set for printer recording, SSD recording, and memory recording separately. The
maximum sampling speed differs for each recording. For information on specifications, see "12.1.1 Main Unit
Basic Specifications".

10.2.2. External Sampling

With printer recording and SSD recording, external sampling is possible, where sampling is performed
synchronized to the input of an external clock signal. However, this is only possible for printer recording or
SSD recording.

The clock signal of external sampling is input to the "EXT SMPL IN" terminal of "9.10 Remote Control Module
(RA30-112)".

10.2.3. Relationship between Sampling Speed and Chart Speed

The relationship between sampling speed and chart speed is indicated in the table below.

Sampling Sampling speed Chart speed

100 ms/div (1 kS/s) 100 mm/s
200 ms/div (500 S/s) 50 mm/s
500 ms/div (200 S/s) 20 mm/s
1 s/div (100 S/s) 10 mm/s
2 s/div (50 S/s) 5 mm/s
5 s/div (20 S/s) 2 mm/s
Internal 10 s/div (10 S/s) 1 mm/s

20 s/div (5 S/s) 30 mm/min

50 s/div (2 S/s) 12 mm/min

100 s/div (1 S/s) 6 mm/min

2 min/div (50 S/min) 5 mm/min

5 min/div (20 S/min) 2 mm/min

10 min/div (10 S/min) 1 mm/min

External EXT. 0.1 mm/pulse
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10.Appendix — 10.3.Scale Conversion (Physical Quantity Conversion)

10.3. Scale Conversion (Physical Quantity Conversion)
The scale conversion function converts the voltage values output from a sensor, etc. to a physical
quantity for direct reading.
This product has two conversion methods. Both methods perform the same conversion, as indicated in
the figure.

Method 1 Direct conversion with two point values
The Y = AX + B formula is derived by specifying the input and output values a [Xa, Ya] and b
[Xb, Yb] of the two points a and b.

Method 2 Conversion with gain compensation when conversion between physical quantity and sensor
output voltage is defined
Gain A and offset B of the sensor input are defined and the formula 'Y = AX + B is derived.

Physical quantity
Yb

Ya

Offset B )

0 Xa Xb Inpuf voltage
Example-1 2-pt gain
4-20mA transmission When the sensor side output 4-20 mA (1 -5V)is 0- 10 kg

Two point method Conversion 1:1 — 0; Conversion 2:5 — 10 (unit: kg)
Example-2 Gain compensation

Vibration sensor Sensitivity 45N =1V

Sensor type Gain: 4.5; Offset: 0 (unit: N)
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10.Appendix — 10.4.Wave Inversion

10.4.

Wave Inversion

For channels with wave inversion enabled, the waveform and values are inverted. The following
functions are processed with inverted values.

|

O0O0O0D0ODOd

10.4.1.

Y-T waveform
X-Y waveform
FFT analysis
Digital view
Cursor
Thumbnail
Search function
Trigger

Use in Conjunction with Scale Conversion

Because wave inversion only inverts the measured values, the physical quantity is derived with the
formula Y = -AX + B when it is used in conjunction with "10.3 Scale Conversion". Therefore, if the offset
is not zero, the value after wave inversion will differ from the inversion of the value before wave

inversion.

Example Input voltage: 5 V; Gain: 2; Offset: 10

Wave inversion disabled 2x5V+10=20V
Wave inversion enabled -2x5V+10=0V

Wave inversion |Inverted measured Scale . .
Measured > i Physical quantity
process value conversion

When wave inversion is used, the waveform is displayed upside-down, but if the gain is set to -1 in
scale conversion, only the scale value is displayed upside-down.

[The scale value is upside-down ]

Scale conversion -2.0

gain: -1 10

0.0

2.0 ’ 0

1.0 50

0.0

-1.0 2.0

20 \ o

0.0

Wave inversion 10
enabled

-20

[The waveform is upside-down]
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10.Appendix — 10.5.FFT Analysis

10.5. FFT Analysis
10.5.1.  Analysis Function

Enables analysis of a time scale waveform and spectrum, etc.

O Treat the engineering unit as 0 dB.

(Example) For voltage measurement 1V =0dB
For RMS measurement 1Vrms =0 dB

Time Scale Waveform (One Signal Analysis)
The time domain waveform of the input signal.

Linear Spectrum (One Signal Analysis)
Each frequency component G of the linear spectrum is defined as G = R + jI (with R being the real
number part and I being the imaginary number part).
The frequency domain waveform of the input signal enables the amplitude and phase of each frequency
component to be understood.
R and | are the result of multiplying the window function peak compensation coefficient k.

N
k= N-T . N: Sampling points; W(i): Window function
2 7O
Real number part Lin-Rel R
Imaginary number part Lin-Img I

Amplitude Lin-Amp V(R?+1?)
Logarithmic amplitude Log-Amp 20 x logy/(R? + 1?)
Phase Phase tan~"(I/R)

RMS Spectrum (One Signal Analysis)
The frequency domain waveform of the input signal enables the amplitude (effective value) and phase
to be understood.
R and | are the result of multiplying the window function peak compensation coefficient k.

k= % N: Sampling points; W(i): Window function
i=0
Real number part Lin-Rel R/V2
Imaginary number part Lin-Img 1/V2
Amplitude Lin-Amp JRZ+1) N2
Logarithmic amplitude Log-Amp 20 X log(\/m/\/f)
Phase Phase tan~1(I/R)
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10.Appendix — 10.5.FFT Analysis

Power Spectrum (One Signal Analysis)
Indicates the power (squared value) of the input signal to understand the amplitude information only.

R and | are the result of multiplying the window function peak compensation coefficient k.
2

N

k= N: Sampling points; W(i): Window function
N
Amplitude Lin-Amp R% + 17
Logarithmic amplitude Log-Amp 10 x log(R? + 12)

Power Spectrum Density (One Signal Analysis)
Indicates the power spectrum by unit frequency Af.

R and | are the result of multiplying the window function peak compensation coefficient k.
2

k= N N: Sampling points; W(i): Window function
Z 40!
Amplitude Lin-Amp (R +13)/Af x k1
Logarithmic amplitude Log-Amp 10 x log((R? + 12) /Af X k1)

Af = FsIN; Fs: Sampling points; W(i): Window function

k1: Window function BW compensation coefficient

Rectangular 1
Hanning 0.666
Hamming 0.731

Cross Power Spectrum (Two Signal Analysis)
The cross power spectrum derives the power between two signals. It is derived as the product of the
linear spectrum Gy of the signal to compare and the complex conjugate Gx* of the linear spectrum Gx
of the base signal.

Linear spectrum of reference signal Gx=Rx +jlx, Gx*=Rx-—jlx

Linear spectrum of comparison signal Gy =Ry +jly

Cross power spectrum Gyx = Gy x Gx* = (Ry + jly)(Rx — jIx) = Ryx + jlyx
Cross power spectrum (real number part) Ryx = (RyRx + lylx) x k

Cross power spectrum (imaginary number part)  lyx = (Rxly — Rylx) x k
Ryx and lyx are the result of multiplying the window function peak compensation coefficient k.
2

k= N N: Sampling points; W(i): Window function
>
Real number part Lin-Rel Ryx
Imaginary number part Lin-Img Iyx
Amplitude Lin-Amp J(Ryx? + Iyx?)
Logarithmic amplitude Log-Amp 10 x log (Ryx? + Iyx?)
Phase Phase tan~1(Iyx/Ryx)

1WMPD4004444C 215



10.Appendix — 10.5.FFT Analysis

Transfer Function (Two Signal Analysis)
The transfer function indicates the frequency characteristics of the input and output of the transfer

system.
It is derived as the ratio of the cross power spectrum Gyx and input (reference) power spectrum Gxx.

Transfer function = Hyx = Gyx/ Gxx

Real number part Lin-Rel HRyx

Imaginary number part Lin-Img Hlyx

Amplitude Lin-Amp \/m
Logarithmic amplitude Log-Amp 10 x log(HRyx? + Hlyx?)
Phase Phase tan~* (HIyx/HRyx)

Coherence Function (Two Signal Analysis)
Expresses a comparison of the power caused by the input signal of the transfer system and the total
output power. It is derived from the cross power spectrum Gyx, input (reference) power spectrum Gxx,
and output (comparison) power spectrum Gyy.

Amplitude Lin-Amp |Gyx|?/(Gxx X Gyy)

NOTE

O The coherence function equals 1 across the entire frequency with a single measurement. Make sure to
perform averaging of the frequency axis.

Octave Analysis
1/1 octave band or 1/3 octave band analysis can be performed.
This product derives the power spectrum first and then adds the data in each band range.

Amplitude Lin-Amp Oct x k1
Logarithmic amplitude Log-Amp 10 x log (Oct x k1)
k1: Window function BW compensation coefficient
Rectangular 1
Hanning 0.666
Hamming 0.731
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10.5.2. AVG process

Averaging is not performed when set unless valid settings are specified for the analysis function. The
enabled/disabled state of averaging for different analysis settings is indicated in the table.

AVG method
Analysis v axis Time axis Frequg ney Peak
axis
Time scale waveform Amplitude Linear Enabled Disabled Disabled
Real number part Lin-Rel Disabled Disabled Disabled
Imaginary number part  Lin-Img Disabled Disabled Disabled
Linear spectrum Amplitude Lin-Amp Disabled Enabled Enabled
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
Phase Phase Disabled Disabled Disabled
Real number part Lin-Rel Disabled Disabled Disabled
Imaginary number part  Lin-Img Disabled Disabled Disabled
RMS spectrum Amplitude Lin-Amp Disabled Enabled Enabled
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
Phase Phase Disabled Disabled Disabled
Amplitude Lin-Amp Disabled Enabled Enabled
Power spectrum — . :
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
. |Amplitude Lin-Amp Disabled Enabled Enabled
Power spectrum density - - - :
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
Real number part Lin-Rel Disabled Disabled Disabled
Imaginary number part  Lin-Img Disabled Disabled Disabled
Cross power spectrum | Amplitude Lin-Amp Disabled Enabled Enabled
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
Phase Phase Disabled Disabled Disabled
Real number part Lin-Rel Disabled Disabled Disabled
Imaginary number part  Lin-Img Disabled Disabled Disabled
Transfer function Amplitude Lin-Amp Disabled Enabled Enabled
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
Phase Phase Disabled Disabled Disabled
Coherence function Amplitude Lin-Amp Disabled Enabled Disabled
. Amplitude Lin-Amp Disabled Enabled Enabled
1/1 octave analysis - - - :
Logarithmic amplitude Log-Amp Disabled Enabled Enabled
) Amplitude Lin-Amp Disabled Enabled Enabled
1/3 octave analysis - - - :
Logarithmic amplitude Log-Amp Disabled Enabled Enabled

Simple Arithmetic Average
The various elements of the analysis results are averaged using the formula indicated below.

N
Sy = (1/N) ) ¥
K=1
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Exponentially Weighted Average

The averaging process for the frequency component of the analysis results, which performs averaging
by exponentially weighting each element to average.
(Example) When the number of additions N =3

E1=Y1

E2=(1-a)E1+aY2

E3=(1-a)E2+aY3

a: Weighted average constanta=1/N

Frequency Axis Peak Hold

Retains the maximum value of each frequency component.

10.5.3. Units of Analysis Results

The units of the analysis results are indicated below.

Analysis X axis Unit
Time scale waveform Time S
Other analysis Frequency Hz
Analysis Y axis Unit
Time scale waveform Amplitude Linear eu
Real number part Lin-Rel eu
Imaginary number part Lin-Img eu
Linear spectrum Amplitude Lin-Amp eu
Logarithmic amplitude Log-Amp db
Phase Phase deg
Real number part Lin-Rel eu
Imaginary number part Lin-Img eu
RMS spectrum Amplitude Lin-Amp eu
Logarithmic amplitude Log-Amp db
Phase Phase deg
Amplitude Lin-Amp eu?
Power spectrum . X
Logarithmic amplitude Log-Amp db
Power spectrum density Amplitude Lin-Amp eu’/Hz
Logarithmic amplitude Log-Amp db
Real number part Lin-Rel eu?
Imaginary number part Lin-Img eu?
Cross power spectrum Amplitude Lin-Amp eu?
Logarithmic amplitude Log-Amp db
Phase Phase deg
Real number part Lin-Rel No unit
Imaginary number part Lin-Img No unit
Transfer function Amplitude Lin-Amp No unit
Logarithmic amplitude Log-Amp db
Phase Phase deg
Coherence function Amplitude Lin-Amp No unit
. Amplitude Lin-Amp eu
1/1 octave analysis Logarithmic amplitude Log-Amp db
) Amplitude Lin-Amp eu
1/3 octave analysis Logarithmic amplitude Log-Amp db
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10.6.

Setup Information after Executing Initialization

The setting values after executing initialization ("8.3.1. Maintenance") are indicated below.

<Initialization>

Iltem

Initialization process

Waveform
monitor

Recording device:
CH:
Sampling speed:

PRINTER
All channels disabled
1 s/div

2. | Input module

Common to all channels
Meas.:
Wave inversion:

Analog input module
Meas. range:
filter:
Disp. pos.:
Disp. min:

Logic module, input signal: voltage
V-Threshold:
Disp. pos.:

OFF
OFF

Minimum
OFF
50%
-Range

Disp. range: 100%
Disp. max: +Range

1.4V

50% Disp. range: 100%

3. | Trigger

Trigger mode:
By trigger source
Trigger channel:
Analog input module
Detection:
Threshold:
Trigger filter:
Logic module
Detection:
Bit pattern:
Trigger filter:

OFF
OFF

uUpP
0
O us

BIT OR
All bits disabled
0 us

4. | Recording

Mode:

Data name:
Recording time:
Start time:
Interval time:
Printer:

SSD:

Memory:
Thumbnail:

Standard

xxxx Automatic numbering: ON 1
0dO0OhOmin10s0ms

01/01/2000

0dOhOmin0s

ON; sheet 1; real-time printing: ON
ON, NORMAL

ON; Block size: 2 k; Recording blocks:1
No channel

5. | Print

Header, annotations, or footer: Clear

Chart speed:

All 10 min/div

6. | Environment

PC name:
Language:

Time zone:

Date and time:
Display brightness:

RA3100-01
(Retained)
(Retained)
(Retained)
10

7. | Internal clock

Retained

1WMPD4004444C
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Communication
Setup

LAN

LAN setup:

IP:

Subnet mask:
Default gateway:

RS-232C

Baud rate:
Data bits:
Stop bits:

Parity:
Flow control:

Authentication

User name:
Password:

Web server

ON/OFF:
Authentication:
Access restrictions:

Manual
192.168.0.1
255.255.255.0
0.0.0.0

9600bps
8bit

1bit
None
None

(not set)
(not set)

OFF
OFF
Operable

9. | Internal SSD

All the recorded data is retained

220
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10.Appendix — 10.7.Connecting to This Product via a Web Browser
10.7. Connecting to This Product via a Web Browser

When the Web server function is enabled, you can use the Web browser on a computer or other device
to remotely operate, configure, and view the screens of the RA3100.

10.7.1. Computer System Requirements

ltem Description
Memory 1 GB or more of free space
Display Resolution 1920 x 1080 or higher
Web browser Microsoft Edge® version 79.0.309.65 or later

10.7.2. Preparations

(1) Connect the RA3100 and computer with a LAN cable.

(2) Configure the network settings of the RA3100 to enable connection with the computer.
(3) Enable the Web server function of the RA3100.

10.7.3. Connection Method
Start the Web browser on the computer and enter "http://" followed by the IP address of the RA3100.

Example When the IP address of the RA3100 is 192.168.0.1 -
QO http://192.168.0.1

When connection with the RA3100 is complete, the [Remote] screen is

displayed in the Web browser.

CoARSE

omniace

)

RATLO name
RAZ100-01

0  If authentication settings are enabled in the Web server Sign in to access this sie
function of the RA3100, enter the user name and password Authorization required by http://192.168.0.1
to sign in when connecting. Connection is only possible by o cemettan e sie e natecs
entering the user name and password set in the RA3100.

Username| = AND

Password | | ===+ |

m Caneel
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10.Appendix — 10.7.Connecting to This Product via a Web Browser

10.7.4. Remote Screen

(2)

3)
(4)
()

6)
7)
8)

(
(
(
9)

The [Remote] screen is displayed when connection is complete or when the [ Remote] button is
clicked. It enables you to perform remote operations on and view the screens of the RA3100.

(4) a0
(5) o
Vyw o
6)——
(N—\([j——
(8)—, e
(9)
Save: Saves an image file (in the PNG format) of the RA3100 screen to the
computer.
Reload: Sets the update speed of the RA3100 screen.
Select [Fastest], [Fast], [Normal], or [Slow] for the response speed of the
remote input signal.
Info: Switches to the [Info] screen.
Remote: Switches to the [Remote] screen.
RA3100 screen: Displays the RA3100 screen.
You can remotely operate the RA3100 using mouse operations or keyboard
operations on the screen. See "10.7.6. Remotely Operating the RA3100 from
a Web Browser".
TIME OUT: Displayed when a problem occurs with HTTP communication.
RA3100 name: Displays the PC name of the RA3100.
RA3100 state: Displays the state of the RA3100 (Measuring, During record, etc.)
RA3100 operation panel: Enables you to perform RA3100 panel operations.
[ COARSE] key: Standard mode on the rotation knob
[FINE] key: Fine adjustment mode on the rotation knob
[PRINT(S)] key: PRINT key
[PRINT(L)] key: Press and hold PRINT key

a

There is no limit to the number of computers that can connect to the RA3100, but it may take some time
for the screen to update when the network is busy. Use a maximum of one computer when Reload is set
to Fastest, two computers when set to Fast, three computers when set to Normal, and five computers
when set to Slow.
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10.Appendix — 10.7.Connecting to This Product via a Web Browser

10.7.5. Info Screen

The [Info] screen is displayed when connection is complete or when the [Info] button is clicked.
It enables you to check the main unit information of the RA3100 and configure the time and other
settings.

“
(2
(3

~ ~ ~

\

\
= AV

Discover Precision \
PCtime 12/19/2022 01:46:52 PM

RA3100 time. 12/19/2022 01:44:31 PM Sync

ﬂerlzlnumber S/N 3600000 \
omniace

/\/\,\/V\ﬁ Software Ver.14.0

Hardware Ver.1.0.15

SLOT1 RA30-102

RA: Ver..
& TiMEOUT SLOT2 None Ver.-
o
s
;:\;;A;\:’g%nle k SLOT9 None Ver.— )
(1) Sync: Sync the time of the RA3100 with the time of the computer.

* There may be a difference between the times.

PC time 12/19/2022 01:46:52 PM PC time 12/19/2022 01:46:52 PM

RA3100 time 12/19/2022 01:44:31 PM Sync RA3100 time 12/19/2022 01:46:52 PM Sync
(2) PC time: Displays the time of the computer displaying the Web browser.
(3) RA3100 time: Displays the time of the RA3100.

(4) RA3100 main unit information:
Displays the serial number of the RA3100, the various versions, and the module
configuration.
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10.7.6. Remotely Operating the RA3100 from a Web Browser

You can remotely operate the RA3100 screen on a Web browser using mouse operations and the Citrl,
Shift, and Alt keys combined with the mouse wheel.

Action

Mouse Operation

Screen Operation

Left-click the mouse to operate the screen of the RA3100.

Change setting
(mouse wheel)

Left-click a setting item to change the border of the item to orange and change the
setting value using a mouse wheel operation.

For example, select [Color] to change the color or select [Disp. pos.] to change the
value of the display width ratio.

Right-click a setting item to display the dialog corresponding to that setting item.

Selection Palette Dialog
Select a setting value to reflect the setting and close the dialog. To cancel the
changes, click outside the dialog.

Change setting
(dialog)
Numeric Value Input Dialog
Enter the numeric value using button operations on the screen or keyboard input
operations. When performing keyboard input, press the [Enter] key to reflect the
settings and close the dialog.
36 ¥
Change X axis Ctrl key + mouse wheel up: Zoom in
scale of waveform| Ctrl key + mouse wheel down: Zoom out
Change Y axis Shift key + mouse wheel up: Zoom in
scale of waveform| Shift key + mouse wheel down: Zoom out
Move in waveform | Mouse wheel up: Move left
X axis direction Mouse wheel down: Move right
Move in waveform | Alt key + mouse wheel up: Move up
Y axis direction Alt key + mouse wheel down: Move down

Move cursor

You can move the specified cursor line with mouse wheel operations.

Mouse wheel up: Move left
Mouse wheel down: Move right 1 A
You can directly drag the cursor A or B mark to move it. A

:]
ul

Fine adjustment

Press the z key in conjunction with a mouse wheel operation to make the update step

smaller (perform fine adjustment).

Example To zoom the X axis of the waveform with fine adjustment: z key +
Ctrl key + mouse wheel up
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10.7.7. Switching the Web Browser Display Language

The display language of the [Remote] screen and [Info] screen automatically switches according to the
language set in the Web browser. The supported languages are Japanese, English, Korean, and
Traditional Chinese, and English is displayed if another language is set.

O The screen of the RA3100 is displayed in the language set in the main unit.
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10.8.

Relationship between AD Count Value and Measured Value

The "AD count value" refers to the measured value of the analog input module after A/D conversion.
The AD count value is a signed 16-bit integer.

Input
value

A/D conversion
—_—
process

AD count value

Measured value

Conversion process
(-32000 to +32000) for measurement

(-500 V to +500 V, etc.)

Measured value

This value is generally calculated based on the following

formula.
Measured
value =

Example When the AD count value is +12800 with the
RA30-101/500 V range, the measured value
equals (+12800/32000) x 500 [V] = +200 [V]

AD count value

32000

X measurement range

-500 Vfux
-32000

+32000
AD count value
Relationship between AD Count Value and

Measured Value

0

The calculation formulas for the measured values of each module and measurement target are
indicated in the table below.

Module | Measurement target | AD count value Calculation formula
RA30-101 |Voltage -32000 to +32000
RA30-102 |Voltage -32000 to +32000
RA30-103 |Voltage -32000 to +32000
RA30-104 |Voltage -32000 to +32000 AD count value
Measured value =
Thermocouple (TC) 32000
RA30-106 [Platinum resistance |-32000 to +32000 X measurement range
temperature detector
DC
RA30-107 -32000 to +32000
RMS
Period AD count value + 32000
Measured value =
Frequency 64000
- -32000 to +32000
Rotation speed X measurement range
Pulse width
AD count value + 32000
Duty cycle -32000 to +32000 |Measured value =
64000
x 100 [%]
RA30-108 Measured value = AD count value
32000
iation + t
Power freq. -32000 to +32000 . x deviation + measurement range
* Deviation =
20 (with measurement range at 50 Hz/60 Hz)
40 (with measurement range at 400 Hz)
AD count value
Freq. deviation -32000 to +32000 |Measured value = x 100 [%]
64000
Pulse count -32000 to +8000 |Measured value = AD count value + 32000
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Module | Measurement target | AD count value Calculation formula
Measured value = (AD count value + 32000)
Pulse integ. -32000 to 18000 Measurement range
RA30-108 X
50000
Voltage -32000 to +32000
Acceleration AD count value
- Measured value =
RA30-109 (Velocity -32000 to +32000 32000
Displacement X measurement range
RA30-113 |Voltage -32000 to +32000

1WMPD4004444C 227



11.Maintenance — 11.1.Managing/Handling Recording Paper and Printer Recorded Data

11. Maintenance

The frame must not be removed from this product other than by our service engineers, as the product is

a precision device.
This section describes the maintenance of the product.

11.1. Managing/Handling Recording Paper and Printer
Recorded Data

11.1.1. Replacing Recording Paper and Monitoring Remaining Paper
Use the chart recording paper specified by A&D. Use of a chart that is not recommended may cause
failure in printing or shorten the life of the thermal head.
Red is printed on the recording paper when the recording paper is running low. The remaining paper
monitor (PAPER) is displayed on the side menu of the monitor. Follow these to replace the recording
paper.
For information on the replacement method, see "2.1.3. Paper Loading".

Remaining Paper Monitor Operations
<After replacing recording paper> <During use> <No paper remaining>

SETUP SETUP SETUP

£ PAPER I:> = PAPER I:> £~ PAPER

Reset the remaining paper monitor after replacing the recording paper. Press and hold [ PAPER]
(remaining paper monitor) on the side menu to display the dialog box for resetting.

Tap [ Resetto 30 m] for a 30 m paper roll (YPS-106 or YPS-108) or [ Reset to 200 m] for a 200 m
Z-fold paper (YPS-112), and then tap [ CLOSE] .

Remaining recording paper
0.00 m

Do you like to reset the remaining
amount of recording paper?

Reset to 30 m ,/’) <\ Reset to 200 m

Close

11.1.2. Storing Recording Paper
Storing Recording Paper before Recording

O  Avoid storing recording paper in high temperature or high humidity environments. Take care as storing it

in a high temperature environment for an extended period of time will cause the white background to
change color.

O When storing recording paper, remove it from the main unit and insert it in a plastic bag, or as-is if it is
still in its original packaging, and then store it in a dark location with a temperature of 25°C or less and
humidity of 70% RH or less.

0O Do not expose it to sunlight for extended periods of time. Take care when performing measurement or
storage outdoors, as exposing it to light for an extended period of time will cause the white background
to change color.
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Storing Recorded Data

a

11

NOTE o

a

11

Avoid storing recorded data in high temperature or high humidity environments or exposing it to sunlight
or strong light for an extended period of time, as it may lose color or the white background may change
color.

When storing recording paper for an extended period of time after recording, file it in a dark location with
a temperature of 25°C or less and humidity of 70% RH or less. When using a file folder, make sure that
it is made of a material that does not include plasticizer (such as polyethylene or polypropylene).

If the recording paper touches the following materials or products, the printing surface may change
color, lose color, or exhibit otherwise poor color performance.

Vinyl chloride products, organic compounds, adhesive tape, pencil erase, rubber mats, magic markers,
felt-tip pens, correction fluid, carbon, diazo photosensitive paper, hand cream, hairdressing products,
cosmetic products, or leather products such as a wallet

Recorded data that has colored cannot be removed by rubbing or wetting it. However, do not rub the
recorded data part, as rubbing the recording paper strongly will cause it to color due to the frictional
heat.

.1.3. Printer Block Errors

The state of the following three items is monitored for the

printer block to control recording. If an error occurs during Printer error
recording, the error is displayed on the monitor and System Normal
recording ends. Motor Normal
O Existence of recording paper Head temperature Normal
O Printer cover lock state Printer cover Open

O  Thermal head temperature Recording paper No paper

The thermal head temperature may be high after performing
printer recording for an extended period of time, which can Printer error dialog box
cause an error. Take the installation location, printing density,

and recording speed into consideration so that no error

occurs.

2. Backing Up Recorded Data

This product records measured data on the internal SSD. Make sure to
periodically perform maintenance (data backup or deletion) on the SSD, because SETUP
failing to do so may prevent measurement from being performed due to

insufficient space. a ssp
The SSD remaining capacity monitor (SSD) is displayed on the side menu of the
monitor, and maintenance can be performed based on that display. = PAPEIl

For information on backing up recorded data and deleting it from the SSD, see
"8.2.1. Record management".

<SSD remaining capacity monitor>
Displays the remaining capacity of the internal SSD in the indicator.

Maintenance procedure

Step 1. Copy the recorded data to back up to external media using the export function.

Step 2. Delete unnecessary recorded data.
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11.2.1. Internal SSD Errors

. . . . . SSD
The life of the internal SSD of the recording device greatly varies Check SSD status.
according to the number of times data has been overwritten. Remaining life 67%

The health of the SSD can be checked in [Remaining life] and Health Normal
[Health] in [ SSD] on the [Maintenance] screen.

When the life remaining is close to 0%, please contact our sales
representative to replace the SSD.

11.3.

Loading test ---

Check

Display Cleaning

When the surface of the display is dirty, wipe it clean with a soft, dry cloth or gauze dampened with
ethanol.

11.4.

Thermal Head Cleaning/Life

11.4.1. Cleaning
When recording has been performed for an extended period of time, material such as dust or printing
waste may adhere to the thermal head thermocouple. This may cause printing to become unclear and
reduce the image quality. In this case, follow the procedure below to clean the thermal head.

Step 1.  Open the printer cover by pulling the lever of the printer block up.

Step 2. The thermal head can be seen in the top inside of the printer block. The thermocouple is at a line
4.4 mm from the thermal head edge. Clean that line area.

Step 3. Gently wipe it clean with a cotton bud or gauze dampened with ethanol. The recording paper colors
when exposed to ethanol, so it is recommended that you remove it from the stock area before
cleaning.

Step 4. Load the recording paper after the thermal head VO 55555555555353:.‘:‘::.-._‘.‘:_‘._'..:“.“._“‘.“.‘:“._
dries. e ——

Lever
Thermal head (gold part)
Platen roller —T1

11.4.2. Life

The wear resistance of the thermal head is about 30 km (approximately 1,000 rolls of YPS106 recording
paper) or about 30 million printing pulses. Recording quality may not be able to be maintained after that. In
this case, please contact our sales representative to replace the thermal head (at an extra cost).

11.5.

Platen Roller Maintenance

Foreign material or dust adhering to the platen roller may cause damage to the thermal head or may
cause printing to become unclear and reduce the image quality. In this case, gently wipe the platen
roller clean using gauze dampened with ethanol.
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11

11

11

11

.6. Power Outages

If a power outage occurs or the power cable becomes disconnected during recording, the internal SSD
may become damaged and unable to be accessed. An UPS (uninterruptible power supply) is
recommended to be used.

./. Battery Replacement

The life of the backup battery for the internal clock is about 10 years (at 23°C). If the clock resets every
time the power is turned on, the battery may need to be replaced.
In this case, please contact our sales representative.

.8.  Fan Replacement

If the internal fan stops due to failure, the internal temperature of the product will rise and may cause
damage to other devices inside the product. The state of the fan can be checked in [ Fan] onthe
[Maintenance] screen.

If an error occurs, please contact our sales representative for a repair.

9. Cautions for Disposing This Product

Take care of the following when disposing of this product.

/\WARNING

O 00O

This product includes a coin lithium battery (primary cell) for backup purposes.

When disposing of this product, make sure to remove the battery.

Do not dispose of the battery in fire or disassemble.

The battery may explode when it is heated and organic electrolyte that may exude from it is harmful to
human skin.

When disposing of the battery, isolate the terminals by covering with tape and dispose the battery as a
dangerous article.

This product uses a liquid crystal display.

The disposal of liquid crystal displays may be regulated by local government.

Follow the local regulations when disposing of it.
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11.10. Troubleshooting and Inspection

If this product does not operate normally after performing the indicated countermeasure or a repair is
required, output an OS info report file as indicated in (6) in "8.3.1 Maintenance" and contact our sales

representative.

Symptom

Possible cause

Countermeasure

The power does not
turn on.

Nothing is displayed
on the screen.

The power cord is not connected
to the connector properly.

Connect the power cord properly and turn on the
power switch

The fuse has blown.

The fuse for this product cannot be replaced by
the customer because it is located inside the
main unit. Please contact our sales
representative if the fuse may be blown.

The screen is set to turn off
automatically.

Press any key to turn on the screen.

The touch panel or
keys do not respond.

The product is recording.
The start LED is on.

Perform the operation again after pressing stop
on the operation panel to stop measurement.

The key lock is enabled.

Turn off the side touch panel lock.

Printer recording is
not performed.

There is no recording paper.

Load recording paper.

The printer cover is open.

Close the printer cover.

The thermal head is at an
abnormally high temperature.

Use the product in a location at a temperature
between 0 and 40°C. Do not continuously print
solid black areas.

Real-time waveform printing is
disabled in the recording settings.

Enable real-time waveform printing in the
recording settings and start recording.

Recording is not
performed.

There is no free space remaining
on the SSD.

Delete unnecessary recorded data.

The recorded data has exceeded
1,000 items.

Delete unnecessary recorded data.

Memory recording
cannot be replayed.

Memory data is not saved
because the trigger is not
enabled.

Cause a manual trigger using the TRIG key on
the operation panel.

Recording does not
start when the

START | key is

pressed.

The recording mode is set to
trigger start or time start.

Disable the START trigger.

External sampling recording is
enabled.

Press the start key after inputting the signal, as
recording cannot start unless a pulse signal is
input to the remote terminal.

Recording paper has not been
loaded.

Load recording paper.

The key lock is enabled.

Disable the side key lock.

Data cannot be saved
to the specified
media.

The media has not been
formatted.

Format the media.

There is insufficient free space on
the media.

Delete unnecessary files or use new media.

The media is set to read-only.

Disable the read-only setting of the media.

The media is not
recognized.

The format of the media is invalid.

Use the FAT16, FAT32, NTFS, or exFAT file
system to format the media.

The media is damaged.

Use other media.

The device cannot be recognized
as removable media.

Use other media.
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Symptom Possible cause Countermeasure

The communication
interface cannot be
used to configure
settings and control
operation.

The communication parameter Match the address and communication
settings do not match. parameters.
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12.  Specifications

12.1.

General Specifications

12.1.1. Main Unit Basic Specifications
ltem Specifications
Number of module slots 9 slots
Input block Analog input Maximum 36 channels
Logic input Maximum 144 channels
Internal SSD 256 GB
Recording device Internal memory 4 GB

Internal printer

216 mm thermal printer

Recording function

SSD recording
Memory recording
Printer recording

Directly recording to internal SSD
Recording high-speed phenomena to memory
Directly recording input signals to printer

Sampling speed

SSD recording
Memory recording
Printer recording

1 MS/s to 10 S/min
20 MS/s to 10 S/min
1kS/s (100 mm/s) to 10 S/min (1 mm/min)

Sampling accuracy

+10 ppm (max)

At all available temperature ranges

Printer block

Thermal printer
Recording width

Recording speed
Chart speed accuracy
Recording paper

216 mm
100 mm/s to 1 mm/min 1, 2, 5 series
Within £2 % (25 °C, 65 % RH)
219 mm x 30 m Paper roll
2199 mm x 200 m  Z-fold paper

(YPS-106, YPS-108)
(YPS-112)

Display block

12.1" XGA TFT color LCD (1024 x 768 dots)
With electrostatic capacitive touch panel (supporting two point multi-touch)

Operation panel

Operation panel key

Rotary knob

POWER Power on/off

START  Start recording

STOP Stop recording

TRIG Forced trigger

PRINT  Start printer recording/screen copy

Change measurement range or waveform position, etc.

Lock function

Key lock
Screen lock

Operation panel key lock
Touch panel key lock

Interfaces

LAN, USB, SD, COM, DVI-D
For details, see "12.2.10. Interface Specifications".
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12.1.2. General Specifications

Item

Specifications

Power

Rated power voltage AC100 to 240V
Allowed range of variation AC 90 to 264 V
in power voltage

Rated power frequency  50/60 Hz
Allowed range of variation 47 to 63 Hz

in power frequency

Withstand voltage Between power and case 1500 V AC for 1 minute
Insulation resistance Between power and case 100 MQ or more at 500 VDC
Power consumption For printer recording 300 VA (maximum printing
state)
When recording is stopped 80 VA
For standby 5 VA (power cord connected

and power off)
Power fuse Internal (not replaceable)

Locations for use

Indoor, Pollution Degree 2 *1, elevation 2000 m or lower

Warmup time

60 minutes or longer

Operating Temperature 0to 40°C
environment Humidity 35 to 85 RH% (without condensation)
Temperature -20 to 60°C

Storage environment

Humidity 20 to 85 RH% (without condensation)

Vibration resistance

Sine wave vibration
Vibration frequency 10 to 55 Hz
Vibration level 20.0 m/s?, 3 axis, 20 cycles each
Random vibration
Vibration frequency 5 to 500 Hz
Acceleration rms value X, Y axis 6.5 m/s?, Z axis 10.2 m/s?, 1 hour each

Backup battery life

Approx. 10 years (ambient temperature 23°C), for clock backup

Safety standards EN61010-1 Overvoltage Category Il (CAT Il) *2
EN61010-2-30 Measurement Category *3

Standards Dependent on specifications of installed
modules
EMC EN61326-1 Class A
Dimensions Approx. 394 mm (W) x 334 mm (H) x 199 mm (D) *Excluding protrusions
Mass 9.5 kg or less (main unit only)

Warranty period

1 year

*1  The Pollution Degree indicates the level of pollution that can exist in the ambient environment.

Pollution degree 1: No pollution or only dry, non-conductive pollution occurs. The pollution has no
influence.

Pollution degree 2: Only non-conductive pollution occurs except that occasionally a temporary
conductivity caused by condensation is to be expected.

Pollution degree 3: Conductive pollution occurs, or dry, non-conductive pollution occurs which
becomes conductive due to condensation which is to be expected.

Pollution degree 4: The pollution generates persistent conductivity caused by conductive dust or by
rain or snow.
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*2  The Overvoltage Category (Installation Category) indicates how much overvoltage (impulse voltage)
from an AC power supply an electrical device can withstand. Overvoltage Category Il (CAT Il) is suitable
for devices powered by wire from the switchboard of a building.

*3 The Measurement Category categorizes a testing or measurement circuit according to the type of main
power circuit intended to be connected for testing or measurement, and differs according to the modules
installed to this product. Use the product within the Measurement Category that meets the module

specifications.

CAT I Applies to testing and measurement circuits directly connected to the point of use
(power outlet or similar location) of a low voltage main power supply system.

CAT llI: Applies to testing and measurement circuits connected to the switchboard of the low
voltage main power supply system in a building.

CAT IV: Applies to testing and measurement circuits connected to the source of the low

voltage main power supply system in a building.

No category (O): Applies to circuits not directly connected to a main power supply.

Switchboard Devices directly powered by switchboard
| n / i i Devices not
—T i Devices powered idirectly connected
i by outlet | to main power

Power outlet i :

] i ]

| |- | :

CAT IV CAT Il i CATII ] @)

(0] . Other circuits not directly connected to main power
CAT Il : Measurement Category Il
CAT Il :  Measurement Category Il

CAT IV: Measurement Category IV
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12.2. Functional Specifications
12.2.1. Measurement Function

Iltem

Specifications

Mode

The recording modes are indicated below.

(1) Standard

(2) Starttime

(3) Start trigger

(4) Interval (N times) *1

(5) Start time + Start trigger

(6) Start trigger + Interval (N times) *1

(7) Start time + Interval (N times) *1

(8) Start time + Start trigger + Interval (N times) *1
(9) Window recording

Recording device

Recording to SSD, memory, or printer, and recording to various recording
devices at the same time

Display format

Y-T waveform Y-T waveform with amplitude on vertical axis and time on
horizontal axis
X-Y waveform Up to four sets of X-Y waveforms with a user-defined

analog input channel specified for the X axis (horizontal)
and Y axis (vertical).

FFT waveform FFT analysis waveform with maximum two channels
Digital data Displays data with numeric values

Sampling speed Differs according to recording device.

Maximum recording time 100 days

Maximum number of 1,000

recorded items

*1 Interval time setting range: <Recording time + 1 minute> to <one day>

12.2.2. SSD Recording

ltem Specifications
Function Records input data directly to the internal SSD.
Recording device Internal SSD 256 GB
Number of channels ﬁon:ilcc:)g 122 22 E::i;
NORMAL data Samples and records data at the set sampling speed.
Data format P-P data Records the two peak values (max/min) of the data within

the set sampling speed period sampled at 20 MS/s.

Sampling speed

1 MS/s to 10 S/min 500 kS/s (max) for P-P data
The speed can be setto 1, 2, or 5 series
External sampling*1 Synchronization clock: 250 kHz or less

Information data

Records information related to the recorded data, such as the version of the
product, module configuration, channel settings, data format, and recording time.

Recorded data

Records input data, memory recording start data, and event data (trigger
information, marks).

Window recording

Records the last data specified at the recording time when recording stops.
Cannot be used in conjunction with memory recording or printer recording.

Playback processing

Y-T waveform Display position changes via swiping and pinch in/pinch
out operations to enlarge/reduce.

FFT Analysis When the recorded data is NORMAL, FFT analysis
function processing is possible.

X-Y Waveform When the recorded data is NORMAL, X-Y processing is

possible, sampling 1 kS/s or below.

*1  Available when the optional remote control module is installed.
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12.2.3. Memory Recording

ltem Specifications
Function Records to the internal memory with high-speed sampling.
Internal memory 2 GW*1
Record blocks Divided into 1 to 200 user-defined blocks
(number of memory
divisions)
Recording device Points The number of data items per channel that can be recorded to

a recording block
2 kW to 2 GW (selected in step 1-2-5)

Channels x points x blocks <2 GW

Anal h 18 ch at 20 M
Number of channels na.og 36 ch (max), 18 ch at 20 MS/s
Logic 144 ch (max)
Data format NORMAL data

Sampling speed

20 MS/s to 10 S/min The speed can be set to 1, 2, or 5 series

Information data

Records information related to the recorded data, such as the version of the product,
module configuration, channel settings, data format, and recording time.

Recorded data

Records input data and trigger information.

Playback processing

Y-T waveform Display position changes via swiping and pinch in/pinch out
operations to enlarge/reduce.

*1 W (word) refers to a unit of data. 1 W = 2 bytes

12.2.4. Printer Recording

ltem Specifications
Function Directly records the input signal to the printer as a waveform.
Recording drive Internal printer Thermal printer
144 ch The total analog and logical channels that can record to the

SSD simultaneously

Number of printer 48 ch The total number of analog and logical channels that can

recording channels record to recording paper simultaneously, channel for printing
to recording paper can be selected with sheet settings,and all
channels can be printed with the playback function

Data format P-P data

Recording speed
External sampling™1

100 mm/s to 1 mm/min 1, 2, or 5 series,
Synchronization clock: 500 Hz (50 mm/s) or less
0.1 mm/pulse

Recording resolution

Waveform amplitude 8 dots/mm

direction

Time axis direction 100 S/div

Printing resolution 20 dots/mm 100 mm/s
40 dots/mm 50 mm/s, external sampling*1
80 dots/mm 25 mm/s or less

*1  Available when the optional remote control module is installed.
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12.2.5. Trigger Function
[Basic trigger function]

ltem Specifications
Trigger Start trigger Start trigger for recording operation
function Memory trigger Trigger for memory recording
Analog input signal*2
Level trigger Trigger when an analog signal transects (rises above/falls below)
Window trigger the set threshold
INTO WIN:  Trigger when the analog signal enters the
upper/lower limit range
Trigger type OUT WIN:  Trigger when the analog signal leaves the

upper/lower limit range

Logic input signal*2
Bit pattern trigger Logic signal bit pattern judgment trigger
Forced trigger When the trigger key of the operation panel is pressed
External trigger*1 When the external trigger input signal becomes active*1
This function generates a trigger if the trigger conditions continue to be established for the
Trigger filter  specified period of time (to ensure that a trigger is not generated by noise, etc.)
Filter time Oto 100 s

*1  Available when the optional remote control module is installed.
*2  Analog input and logical input triggers (triggers from input channels) are collectively referred to as
channel triggers.

[Start trigger]
ltem Specifications
Trigger source Channel trigger, forced trigger, external trigger

Channel trigger specified number of channels 1 ch

[Memory trigger]
ltem Specifications
Trigger source Channel trigger, forced trigger, external trigger

Channel trigger specified number of channels 18 channel AND/OR setting available
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12.2.6. Waveform Monitor Function
ltem Specifications

MEASURE Displays the state waveform of the input signal
PLAYBACK Playback the memory, SSD, or printer recorded data
Y-T waveform, X-Y waveform, FFT waveform
Enables waveform display for an arbitrary analog signal and logic signal

Enables 48 channel/sheet signal display

Display screen

Waveform type Y-T waveform Enables a maximum of four X-Y waveform sets to be
X-Y waveform displayed
FFT waveform Enables FFT analysis results to be displayed for a

maximum of two channels

Y-T waveform display

20 div x 20 div ,
, . , 1 div = 100 samples
Time axis (T axis)

i i 1 div = 1/10 RANGE (with display range at 100%
Display width Amplitude axis (Y axis) . , ( . P .y g . °)
Specifies the display position, display range, display

Display area . . -
play maximum, and display minimum

Enables waveform screens to be managed as three waveform screens (display

Sheet channel sets)

Number of graphs 11018

Numeric value display Numeric value display of input signal
Scale Scale display of amplitude axis

Grid Grid display of waveform area
Trigger/mark Displays detected trigger/mark
Cursor Displays two cursors

Displays the signal information (position and value) of
the cursors, information on the differences between
cursors, maximums, minimums, and averages

Display functions

Pen position Displays the signal amplitude position

Zero position Displays the signal zero position

Time display Displays the time on the bottom of the display area

Pinch in/out Enlarges/reduces the display waveform
TRIG.SYNC Updates the waveform display screen when the trigger conditions are established
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12.2.7. X-Y Waveform

ltem Specifications
Data selection SSD recorded data Data format: Normal data
X axis channel: User-defined analog channel
X-Y axis Y axis channel: User-defined analog channel

Four waveforms can be set

Sampling speed 1 kS/s (max)

Select sing

Display format

le screen or

quad screen

Single Displays four sets of X-Y waveforms on a single screen
Quad Displays a separate X-Y waveform on each of four screens
The pen up operation can be performed for one waveform at a
Pen up Pauses measurement .
time or all waveforms at once
The pen down operation can be performed for one waveform at
Pen down Resumes measurement

a time or all waveforms at once

Clears the displayed The clear operation can be performed for one waveform at a

Clear .
waveform time or all waveforms at once
Refresh graph Redraws the X-Y waveform between cursors A and B on the Y-T waveform.
Dot/line Renders the X-Y waveform with dots or lines
Scale Input signal scale display of X axis and Y axis
Display functions Grid Grid display of waveform area
Pen position Displays the input signal position
Zero position Displays the signal zero position
Pinch in/out Enlarges/reduces the waveform

12.2.8. FFT Analysis

ltem

Specifications

Data selection

SSD recorded data Data format: Normal data

Sampling points

Set the analysis sampling points: Select 1000, 2000, 5000, or 10000 points

Frequency range

500 kHz (max), the frequency range is calculated as 0.5 x the sampling
speed

Analysis range selection

Selects the analysis range using two cursors.

Window function

Supports amplitude gain using a window function. Hanning, hamming,
rectangular

Analysis function

Time scale waveform, linear spectrum, RMS spectrum, power spectrum,
power spectrum density, 1/1 octave analysis, 1/3 octave analysis,
cross power spectrum, transfer function, coherence function

Analysis count

2

Display format

Single/Dual

X axis scale

Time, linear frequency, log frequency, 1/1 octave, 1/3 octave

Y axis scale

Amplitude, linear real part, linear imaginary part, linear amplitude, log
amplitude, phase

Manual scale

Manually sets the X axis and Y axis display area

Averaging

Time simple averaging, frequency simple averaging, frequency exponential
weight averaging,
frequency axis peak hold, None

Average number of additions

1t0 10

Peak value display

Identifies @ maximum of 10 local maximums or global maximums from the
analysis results.

Displays two cursors for each analysis and displays the X value and Y value

Cursor

of each cursor.
Pinch in/out Enlarges/reduces the FFT analysis results with pinch in/pinch out operations.
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12.2.9. Setup/Record management

ltem Specifications
Recording Setup
Mode Nine type recording mode display and selection.
Data name Data name, automatic numbering.

Recording time setting for one time, maximum time settable from

R ing ti
ecording time remaining SSD capacity

Start time Set the recording start time
Interval time Set the Interval time and number of recordings
Recording Enable/disable printer recording when performing measurement,

Printer sheet selection, enable/disable real-time waveform printing during
measurement.

SSD Enable/disable SSD recording when performing measurement.

Memory Enable/disable memory recording when performing measurement,
record blocks, points, endless mode, pre-trigger settings.

Thumbnails Sets the channels to displayed in the thumbnails on the monitor and
the compression ratio for the display from 1/10 to 1/100.

Common: Displays and configures a list of common settings set in modules and the

input module installed in this product.

Display items: Channel number, module type.

Display items and settings: CH name, measurement, color, display
position, display range, display maximum,
and display minimum.

Conversion: List of physical conversion for the installed analog input module.
Channel List Display items and settings: Conversion method (2-pt /gain), conversion
value (conversion 1, conversion 2), unit.
Sheet: Channel registration to Sheet and Graph, Wave display and Wave inversion
list view and settings.
Display items and settings: ~ Sheet, Graph, Wave display, Wave inversion
List by input module type:
Displays and configures a list of the settings unique to each module.
Each item can be configured individually or together.
List of registered channels and channel registration to sheets 1 to 3
Sheet Graph: Settings regarding the division of Y-T waveforms and graph previews.
SHEET1 to SHEETS3: List of registered channels and channel registration to sheets 1 to 3
Printing: Print settings for the header, annotation, footer, grid, date, data name,
time axis, and recording speed printed at the same time as the printer
printing
Printer Text settings: Inputs and imports/exports text for printing headers, annotations, and
footers

60 characters for the text (in the paper feed direction) x 86 lines
(waveform amplitude direction)
Chart speed: Sets a user-defined chart speed. Six speed settings can be set.

Record management

List of recorded data Displays a list of the data recorded to this product.
Choice Selects data in the list. Multiple data can be selected.
Select all Selects all the recorded data in the list.

Release all Deselects all the data in the list.

Delete Deletes the selected recorded data.

Import/ Import: Reads recorded data saved on USB memory or
Export an SD memory card.
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Restore recording setup

Export: Writes recorded data to USB memory or an SD
memory card.

Reads settings information from the selected recorded

data and sets it in the main unit.

Item Specifications
Image list Displays a list of the images recorded to this product.
Choice Selects images in the list. Multiple data can be selected.
Select all Selects all the recorded data in the list.
Release all Deselects all the data in the list.
Image Management ,
Delete Deletes the selected images.
Print Prints the selected images from the printer.
Export Outputs the selected images to USB memory or an SD
memory card.
Sets the name of the main unit using 15 characters or less.
PC name This name is used for identification purposes on the
network and in recorded data.
Environment Language English
Time zone Sets the time zone (regional standard time).

Date and time
Display brightness

Sets the current date and time.
Sets the brightness of the LCD display.

Display

Grid
Trigger line
Mark line

Switches the grid lines of the waveform screen on or off.
Switches the trigger lines of the waveform screen on or off.
Switches the mark lines of the waveform screen on or off.

12.2.10. Interface Specifications

Item Specifications
Supported standard IEEE802.3 (1000BASE-T, 100BASE-TX, 10BASE-T)
LAN connectors RJ-45
Number of ports 1
Supported standard USB3.0
USB connectors Type-A
Number of ports 2
Supported standard SD standard (SD/SDHC/SDXC supported)
SD connectors Slot for SD memory cards
Number of ports 1
Supported standard EIA-574
COM connectors D-Sub9
Number of ports 1
Supported standard DVI-D (dual link not supported)
DVI-D connectors DVI-D
Number of ports 1
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12.2.11. Communication Setup

ltem Specifications
Select to automatically retrieve or manually set the IP
address.
IP address setup .
When manually setting the IP address, the IP address,
subnet mask, and default gateway can be manually set.
IP address Set the IP address.
Subnet mask Set the subnet mask.
Network Default gateway Set the default gateway.
Select to automatically retrieve or manually set the DNS
DNS server address server.
setup When manually setting the DNS server the preferred DNS
server and alternate DNS server can be set.
Preferred DNS server Set the preferred DNS server.
Alternate DNS server Set the alternate DNS server.
Select the RS-232C baud rate.
Baud rate
300 to 460800 bps
Data bits The RS-232C data bit length, fixed to 8 bits
, Select the RS-232C stop bits.
Stop bits .
RS-232C Select 1 or 2 bits.
) Select the RS-232C parity.
Parity
None, Odd, Even, Mark, or Space
Select the RS-232C flow control method.
Flow control
None, XON/XOFF, or hardware (CTS/RTS).
Authentication User name Sets the user name using 16 characters or less. This is used for
Settings Web server, etc. authentication.
Password Sets the password using 16 characters or less. This is used for
Web server, etc. authentication.
Web Server ON/OFF Enables/disables the Web server function.
Settings
Authentication Enables/disables the authentication function.

Access restrictions

Selects the access restrictions for the Web browser.
Select Operable or Inoperable.
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12.2.12. Other Setup (Maintenance/Operation History/Version

Management)
ltem Specifications
SSD check SSD life remaining, health check, and loading test
Fan check Displays the state of the internal cooling fan
LCD check LCD screen check and pixel defect check

Brightness check

LCD back light brightness control check

Prints a test patter from the printer

Printer Printer state check: System, motor, head temperature, printer cover, recording
paper

Buzzer Controls the buzzer on/off to check the buzzer

Panel keys Press the panel keys to check whether they operate normally

Panel key LED Turns the panel LEDs on/off to check whether they operate normally

Initialize Returns the settings of this product to the factory defaults.

Operation history display

Displays the history of the past 100 operations.

Version management

Displays the serial number and version of this product and the version
information of each module
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12.3. Module Specifications
12.3.1. 2ch Voltage Module (RA30-101)

Item

Specifications

Number of input channels

2 ch

Input connectors

Insulated BNC

Input format

Unbalanced input (insulation between channels and between channels and

chassis)
Coupling AC/DC/GND
Input impedance 1 MQ +1%

Measurement range
(RANGE)

100, 200, 500 mV
1,2, 5, 10, 20, 50, 100, 200, 500 V (the measurement range is tRANGE)

Measurement probability

10.3% of RANGE (23°C+5°C, DC coupling, L.P.F. 3 Hz, after zero adjust)

Temperature coefficient

+(400 ppm of RANGE)/°C

DC coupling DC to 100 kHz (-3 dB to 1 dB) (with L.P.F. and A.A.F.
- disabled)
Frequency characteristics , ,
AC coupling 0.3 Hz to 100 kHz (-3 dB to 1 dB) (with L.P.F. and A.A.F.
disabled)
Low-pass filter Cutoff frequency 3 Hz, 30 Hz, 300 Hz, 3 kHz, OFF (-1.6 dB +1 dB)
(L.P.F) Characteristics Secondary bessel

Anti-aliasing filter (A.A.F.)

Cutoff frequency 20, 40, 80, 200, 400, 800, 2k, 4k, 8k, 20k, 40 kHz, OFF,

with 0.4 times the sampling speed of SSD recording set for

the cutoff frequency. When 200 kS/s or higher, A.A.F. is

disabled.
Attenuation -66 dB or less at 1.5 times the cutoff frequency
Input conversion noise 1 mVp-p max (0.1 V range, input short circuit)
A/D conversion A/D resolution 16 bits
Sampling rate 1 MS/s

Common mode rejection
ratio

80 dB or higher (50/60 Hz)

Maximum allowed input
voltage

1500 V peak

Maximum rated voltage
to ground

300 V (DC + AC peak) CAT Il (between channels and between channels and
chassis)

Withstand voltage

AC 3 kV, 1 minute (between channels and between channels and chassis)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without
condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without
condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, Class A
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12.3.2. 4ch Voltage Module (RA30-102)

ltem

Specifications

Number of input
channels

4 ch

Input connectors

Insulated BNC

Input format

Unbalanced input (insulation between channels and between channels and

chassis)
Coupling DC/GND
Input impedance 1MQ £1%

Measurement range
(RANGE)

1,2, 5,10, 20, 50, 100, 200 V (the measurement range is +tRANGE)

Measurement probability

10.2% of RANGE (23°C+5°C, DC coupling, L.P.F. 3 Hz, after zero adjust)

Temperature coefficient

+(400 ppm of RANGE)/°C

Frequency . . .
- DC coupling DC to 100 kHz (-3 dB to 1 dB) (with L.P.F. disabled)
characteristics
Low-pass filter Cutoff frequency 3 Hz, 30 Hz, 300 Hz, 3 kHz, OFF (-1.6 dB £1 dB)
(L.P.F.) Characteristics Secondary bessel shape
Input conversion noise 5 mVp-p max (1 V range, input short circuit)
A/D conversion A/D resolution 16 bits
Sampling rate 1 MS/s

Common mode rejection
ratio

80 dB or higher (50/60 Hz)

Maximum allowed input
voltage

1200 V peak

Maximum rated voltage
to ground

300 V (DC + AC peak) CAT Il (between channels and between channels and
chassis)

Withstand voltage

AC 3 kV, 1 minute (between input terminals and chassis, between channels)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without
condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 320 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, Class A
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12.3.3. 2ch High Speed Voltage Module (RA30-103)

ltem

Specifications

Number of input
channels

2 ch

Input connectors

Insulated BNC

Input format

Unbalanced input (insulation between channels and between channels and chassis)

Coupling

AC/DC/GND

Input impedance

1 MQ £1%

Measurement range
(RANGE)

100, 200, 500 mV
1, 2,5, 10, 20, 50, 100, 200, 500 V (the measurement range is tRANGE)

Measurement probability £0.5% of RANGE (23°C+5°C, DC coupling, L.P.F. 5 Hz, after zero adjust)

Temperature coefficient

1(500 ppm of RANGE)/°C

Frequency DC coupling DC to 5 MHz (-3 dB to 1 dB) (with L.P.F. disabled)
characteristics AC coupling 6 Hz to 5 MHz (-3 dB to 1 dB) (with L.P.F. disabled)
Low-pass filter
(LPF) Cutoff frequency 5 Hz, 50 kHz, 500 kHz, OFF (-3 dB 1 dB)
Input conversion noise 2 mVp-p max (0.1 V range, input short circuit)

) A/D resolution 14 bits
A/D conversion )

Sampling rate 20 MS/s

Common mode rejection
ratio

80 dB or higher (50/60 Hz)

Maximum allowed input
voltage

+500 V peak

Maximum rated voltage
to ground

300 V (DC + AC peak) CAT Il (between channels and between channels and
chassis)

Withstand voltage

AC 3 kV, 1 minute (between channels and between channels and chassis)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, Class A
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12.3.4. 2ch AC Strain Module (RA30-104)

Item Specifications
Number of input

2ch
channels

Input connectors

NDIS4109: EPRC07-R9FNDIS

Input format

Balanced differential input (insulation between channels and between channels
and chassis)

Compatible bridge

resistance 120 Q10 350 Q

Gauge ratio Fixed to 2.00

Bridge power 0.5, 2 Vrms sine wave 5 kHz

Balance adjustment Resistance 1+2% (10000 (um/m=pe)) or less
range Capacity 2000 pF or less

Balance adjustment
precision

+0.3% of RANGE or less

Temperature coefficient

+ (400 ppm of RANGE)/°C

Measurement range
(RANGE)

Bridge power at 2 Vrms
Bridge power at 0.5 Vrms

500, 1000, 2000, 5000, 10000, 20000 (um/m=pe)
2000, 4000, 8000, 20000, 40000, 80000 (um/m=pg)

Nonlinearity 10.1% of RANGE or less
F

requency DC to 2 kHz +10% or less
characteristics

Low-pass filter
(L.P.F.)

Cutoff frequency
Characteristics

OFF, 10 Hz, 30 Hz, 100 Hz, 300 Hz (-3 dB %1 dB)
Secondary Butterworth

Internal calibrator

11 t0 9999 (um/m=peg)
Precision +0.5% of RANGE or less (23°C £5°C)

Input conversion noise

5 (MMm/m=p¢g) p-p max
(500 (um/m=pe) range, BV = 2 Vrms, 120 Q bridge)

A/D conversion

A/D resolution 16 bit
Sampling rate 100 kS/s

Auto balance function

Cancel imbalance in the strain gauge bridge.

Simple bridge check

Enables bridge edge short circuits and some bridge edge and cable open circuits to be
detected.

Maximum rated voltage

to ground

100 V (DC + AC peak) (between channels and between channels and chassis)

Withstand voltage

AC 300 V, one minute (between channels and between channels and chassis)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN 61010-1, EN61010-2-030
EMC EN 61326-1 Class A
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12.3.5. 16c¢h Logic Module (RA30-105)

ltem Specifications
Number of input
bu 16 ch
channels
I/O connectors 8 ch x 2 ports

Input format

Single input, common input (non-insulated), insulation between input signals and
chassis

Input range Oto24V
. Threshold Select one of three levels
Voltage detection
1.4V +04V/25V +0.5V/4V 0.6V
Input impedance 1 MQ +1%
Threshold Select one of three levels (High level/low level linked)
) Close (ON) 250 Q or less/1.5 kQ or less/3.0 kQ or less
Contact detection
Open (OFF) 2.0 kQ or more/5.0 kQ or more/9.0 kQ or more
Load current 0.5 mA (typ) @ load resistance 0 to 18 kQ
Response pulse 2 us or more
Sampling rate 1 MS/s
Maxi llowed input
aximum allowed inpu DC 30 V
voltage
Maximum rated voltage
98 42V (DC+ACpeak)

to ground

Withstand voltage

AC 300V, 1 minute (between channels and between channels and chassis)

Power output for options

+5V (£5%)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)
Mass Approx. 250 g
Standards Safety EN61010-1

EMC EN61326-1, Class A
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12.3.6. 2ch Temperature Module (RA30-106)

Iltem

Specifications

Number of input
channels

2 ch

Input connectors

Removable socket (front panel)
Temperature sensor connector coupling wire: 0.2 SQ to 1.5 SQ (AWG24 to AWG16)

Input format

Unbalanced input (insulation between channels and between channels and chassis)

Input impedance

5 MQ or higher

Adaptive sensor

Thermocouple (TC) type
Platinum resistance
temperature detector (RTD)

K,E,J,T,N,R, S, B, C (JIS C1602:2015)
Pt100, Pt1000 (JIS C1604:2013)

A/D conversion

A/D resolution 16 bits

High speed (1.5 ms), Medium speed (100 ms), Low
Data update rate

speed (1 s)

Thermocouple (TC)

Reference junction

compensation Internal/external switching mode
method
Internal contact
compensation 1+1°C (23°C +5°C) £1.5°C (full temperature range)
temperature
LFD Switchable on/off
Type Mea;t:}rgesent M;ansguere(ronce)nt Measurement probability
K 200°C -200to 200 -200 to 0°C, £(0.1% of RANGE +2°C)
600°C -200to 600 0 to 1370°C, £(0.1% of RANGE +1°C)
1370°C -200to 1370
E 200°C -200to 200 -200 to 0°C, +(0.1% of RANGE +2°C)
600°C -200to 600 0 to 1000°C, £(0.1% of RANGE +1°C)
1000°C -200to 1000
J 200°C -200to 200 -200 to 0°C, +(0.1% of RANGE +2°C)
400°C -200to 400 0 to 1100°C, £(0.1% of RANGE +1°C)
1100°C -200to 1100
T 100°C -100to 100 -200 to 0°C, £(0.1% of RANGE +2°C)
Measurement 200°C -200to 200 0 to 400°C, £(0.1% of RANGE +1°C)
range 400°C -200to 400
(RANGE) N 200°C -200to 200 -200 to 0°C, +(0.1% of RANGE +2°C)
Measurement 600°C -200to 600 0 to 1300°C, £(0.1% of RANGE +1°C)
probability 1300°C -200 to 1300
R 200°C Oto 200 0 to 400°C, £(0.1% of RANGE +3.5°C)
1000°C 0to 1000 400 to 1760°C, £(0.1% of RANGE +3°C)
1760°C Oto 1760
S 200°C Oto 200 0 to 400°C, £(0.1% of RANGE +3.5°C)
1000°C 0to 1000 400 to 1700°C, £(0.1% of RANGE +3°C)
1700°C Oto 1700
B 600°C 400to 600 400 to 1800°C, £(0.1% of RANGE +3°C)
1000°C 400 to 1000
1800°C 400 to 1800
C 600°C Oto 600 0 to 400°C, £(0.1% of RANGE +3.5°C)
1200°C Oto 1200 400 to 2300°C, £(0.1% of RANGE +3°C)
2300°C 0to 2300
Temperature o o
coefficient (Measurement probability x 0.1)/°C
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ltem Specifications
Platinum resistance temperature detector (RTD)
Measurement Three wire method
method
Measurement Switch between 0.5 mA and 1 mA (when Pt100)
current Fixed to 0.1 mA (when Pt1000)
Measurement Measurement .
Type Measurement probability
range range (°C)
Measurement 200°C -200to 200
r;’EI\?GE Pt100  400°C -200to 400
( ) 850°C -200to 850
Measurement " -200 to 850°C, +(0.1% of RANGE +0.5°C)
probability 200°C -200 to 200
Pt1000 400°C -200to 400
850°C -200to 850
Temperature . o
coefficient (Measurement probability x 0.1)/°C
Common mode 50/60 Hz Signal source 100 dB (refresh data: low speed, medium speed)
rejection ratio resistance (100 Q or less) 80 dB (refresh data: high speed)

Maximum allowed

) 30 Vpeak
input voltage

Maximum rated

voltage to ground

Withstand voltage  AC 3 kV, 1 minute (between channels and between channels and chassis)

Usage environment Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

300 V (DC + AC peak) (between channels and between channels and chassis)

Storage
, 9 Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)
environment
Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)
Mass Approx. 300 g
Safet EN61010-1, EN61010-2-030
Standards ately
EMC EN61326-1, Class A
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12.3.7. 2ch High Voltage Module (RA30-107)

Item Specifications
Number of input
channels 2 ch
Input connector Safety banana terminal
Input format Balanced differential input (insulation between channels and between channels and
chassis)
Coupling AC/DC/GND
Meas. mode DC mode (voltage measurement)/RMS mode (effective value measurement)
Input impedance 4 MQ £1%
Response time (RMS High speed 100 ms £10% or less
mode) Medium speed 250 ms £10% or less
Low speed 1000 ms £10% or less
*1  All of the above are rise 0% — 90% of RANGE and fall 100% — 10% of
RANGE
Measurement range DC mode: 2, 5,10, 20, 50, 100, 200, 500, 1000 V
(RANGE) (the measurement range is tRANGE)
RMS mode: 2, 5,10, 20, 50, 100, 200, 500, 1000 Vrms
(the measurement range is RANGE*2)
Crest factor: 2 (with 2 to 500 Vrms range), 1.4 (with 1000 Vrms range)
*2 The maximum measurement range is 700 Vrms at 1000 Vrms
Measurement DC mode: 10.3% of RANGE (DC coupling, L.P.F. 3 Hz)
probability RMS mode:

DC coupling 10.3% of RANGE

AC coupling +0.5% of RANGE (10 Hz to 1 kHz, sine wave input,
with low speed response)
10.5% of RANGE (40 Hz to 1 kHz, sine wave input,
with medium speed response)
10.5% of RANGE (100 Hz to 1 kHz, sine wave input,
with high speed response)
1£1.5% of RANGE (1 kHz to 10 kHz, sine wave input)

*3  All of the above are at 23°C +£5°C, after zero adjust is executed

Temperature + (300 ppm of RANGE)/°C

coefficient

Frequency DC coupling DC to 100 kHz (-3 dB to +1 dB) (DC mode, with L.P.F. disabled)
characteristics AC coupling 1 Hz to 100 kHz (-3 dB to +1 dB) (DC mode, with L.P.F. disabled)
Low-pass filter Cutoff frequency 3 Hz, 30 Hz, 300 Hz, 3 kHz, 30 kHz, OFF (-1.6 dB 1 dB)
(L.P.F.) Characteristics Secondary vessel

Input conversion

noise

A/D conversion A/D resolution 16 bit
Sampling rate 1 MS/s

20 mVp-p max (2 V range, input short circuit)

Common mode
rejection ratio
Maximum allowed
input voltage

80 dB or higher (50/60 Hz)

+1000 V peak
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Maximum rated 1000 V (DC + AC peak)  CAT Il (between channels and between channels and
voltage to ground chassis)
600 V (DC + AC peak)  CAT lll (between channels and between channels and
chassis)

Withstand voltage AC 3 kV, 1 minute (between channels and between channels and chassis)

Usage environment Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, class A
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12.3.8. 2ch Frequency Module (RA30-108)

Item Specifications
Number of input
2ch
channels
Number of
CH1: Meas. mode, CH3: CH1 input volt
measurement 4 ch i
CH2: Meas. mode, CH4: CH2 input volt
channels
Input connectors Insulated BNC
Input format Unbalanced input (insulation between channels and between channels and chassis)
Coupling AC/DC/GND

Input impedance 1 MQ £1%

Measurement mode Period, Frequency, Rotation speed, Pulse width, Duty cycle, Power freq., Freq.
deviation, Pulse count, or Pulse integ.

Input voltage Measurement
1,2, 5,10, 20, 50, 100, 200, or 500 V
range (RANGE)
Measurement
o +3% of RANGE (23+5°C, DC coupling, L.P.F. 300 Hz)
probability
Measurable range %1, £2, £5, £10, £20, 50, +£10, £200, or £500 V
Period mode Measurement 1,2, 5,10, 20, 50, 100, 200 or 500 ms

range (RANGE) 1, 2, 5, 10, 20, 50, or 100 s
Measurement 10.5 % rdg (1 ms RANGE)
probability 10.3 % rdg (2 ms RANG)
+0.1 % rdg (5 ms RANGE)
+0.05 % rdg (10 ms to 100 s RANGE)
Measurable range 5 usto 100 s

Frequency mode Measurement 2,5, 10, 20, 50, 100, 200, or 500 Hz
range (RANGE) 2, 5, 10, 20, 50, 100, 200, or 500 kHz
Measurement 10.5 % rdg (200 kHz RANGE)
probability 10.3 % rdg (100 kHz RANGE)
+0.1 % rdg (50 kHz RANGE)
+0.05 % rdg (2 Hz to 20 kHz RANGE)
Measurable range 0 to 200 kHz
Rotation speed mode Measurement 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 rpm,
range (RANGE) 50000 rpm, 100, 200, 500, 1000 krpm
Measurement
probability
Measurable range 0 to 1000 krpm
Pulse width mode Measurement 1,2, 5,10, 20, 50, 100, 200, or 500 ms
range (RANGE) 1, 2, 5, 10, 20, 50, or 100 s
Measurement 10.25 % rdg (1 ms RANGE)
probability 10.15 % rdg (2 ms RANGE)
10.05 % rdg (5 ms to 100 s RANGE)
Measurable range 2.5 ps to 100 s (minimum pulse width 2.5 ps)

10.05 % rdg
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Item Specifications

Duty cycle mode Measurement
range (RANGE)
Measurement +0.25 % (1 kHz) to £5 % (20 kHz) of 100 % (20 kHz) RANGE

probability *  15% x input frequency/20 kHz
+0.05 % (100 Hz) to 1 % (2 kHz) of 100 % (2 kHz) RANGE
*  £1% x input frequency/2 kHz
+0.05 % (10 Hz) to +1 % (200 Hz) of 100 % (200 Hz) RANGE
*  +1% x input frequency/200 Hz
+0.05 % (1 Hz) to £1 % (20 Hz) of 100 % (20 Hz) RANGE
*  +1% % input frequency/20 Hz

100 % (20 Hz), 100 % (200 Hz), 100 % (2 kHz), 100 % (20 kHz)

Measurable duty
cycle range
Measurable 1 kHz to 20 kHz :
frequency range 100% (20 kHz) RANGE (minimum pulse width 2.5 ps)
100Hz to 2kHz:
100% (2 kHz) RANGE (minimum pulse width 5 ps)
10 Hz to 200 Hz :
100% (200 Hz) RANGE (minimum pulse width 50 ps)
1Hz to20Hz:
100% (20 Hz) RANGE (minimum pulse width 500 ps)
Power freq. mode Measurement 50 Hz (30 to 70 Hz)
range (RANGE) 60 Hz (40 to 80 Hz)
400 Hz (360 to 440 Hz)
Measurement 10.002 % rdg (50 Hz RANGE)
probability +0.003 % rdg (60 Hz RANGE)
+0.005 % rdg (400 Hz RANGE)

0 to100 %

Freq. deviation mode Measurement
1+50% (center frequency range 6.6 Hz to 13.2 Hz)
range (RANGE)

Measurement +0.05 % rd

probability FOES FoTag
Measurable range 3.3 Hz to 19800 Hz

Pulse count mode Measurement 40000

range (RANGE) *  Gate time 200 ms, 500 ms, 1s,25s,5s,10s,20s,30s,0r60s

Measurement
N +0.003 % rdg
probability

Measurable range 16.6666 mHz to 200 kHz (minimum pulse width 2.5 ps)

Pulse integ. mode Measurement 50, 100, 200, or 500 k
range (RANGE) 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, or 2000 M
Measurement
probability
Measurable range 5 mHz to 200 kHz (minimum pulse width 2.5 ps)

+0.002 % rdg
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Item Specifications
Threshold Voltage range 1V RANGE : -0.4 to +0.4 V variable (0.01 V increments)
2V RANGE: -0.8 to +0.8 V variable (0.02 V increments)
5V RANGE: -2 to +2Vvariable (0.05V increments)
10 V RANGE: -4 to +4 V variable (0.1 V increments)
20 V RANGE: -8 to +8Vvariable (0.2 V increments)
50 V RANGE: -20 to +20V variable (0.5 V increments)
100 V RANGE: -40 to +40V variable (1V increments)
200 V RANGE: -80 to +80V variable (2 V increments)
500 VRANGE: -200 to +200 V variable (5 V increments)
Hysteresis 1 to 10% of RANGE (1% increments)
Low-pass filter Cutoff frequency 300 Hz, 3 kHz, 30 kHz, OFF (-1.6 dB +1 dB)
(L.P.F.) characteristics Secondary vessel
A/D conversion A/D resolution 12 bit
Sampling rate 1 MS/s
Response speed OFF, 1 to 1000 ms (1 ms increments)
Deceleration stop If the pulse input is interrupted. calculates the deceleration state in real-time, and

process function  gradually sets the measured value to 0 or overrange.
Supports measurement in the Period mode, Frequency mode, Rotation speed mode,
Pulse width mode, Duty cycle mode, Power freq. mode, and Freq. deviation mode.

Pulses per revolution Pulses / Rev.: 1 to 100
Specify the pulse count per revolution. Available in the Rotation speed mode.

Pulse polarity Select the polarity of the pulse (positive or negative).
Available in the Pulse width mode, Duty cycle mode, Freq. deviation mode, Pulse
count mode, and Pulse integ. mode.
Integrated auto reset Automatically resets the measured data of the Pulse integ. mode.
(Auto reset) The count is reset when recording starts (Start) and when the range upper limit is
reached (Over).
OFF, Start, Over, Start & Over can be selected.

Integrated manual

Manually resets the measured data of the Pulse integ. mode.
reset (Reset)

Pulse average Number for pulse average: 2 to 4096
processing Available in the Period mode, Frequency mode, Rotation speed mode, Pulse width
function mode, Duty cycle mode, Power freq. mode, and Freq. deviation mode.

Smoothing function  OFF, 2 to 100
Available in the Period mode, Frequency mode, Rotation speed mode, Pulse width
mode, Duty cycle mode, Power freq. mode, and Freq. deviation mode.

Maximum allowed
input voltage
Maximum rated
voltage to ground
Withstand voltage AC 3 kV, 1 minute (between channels and between channels and chassis)
Usage environment Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)
Storage environment Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

1500 Vpeak

300 V (DC + AC peak) CAT Il (between channels and between channels and chassis)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, class A
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12.3.9. 2ch Acceleration Module (RA30-109)

Item Specifications
Number of input
2ch
channels

Input connectors

BNC (metallic)

Input format

Unbalanced input (insulation between channels and between channels and chassis)

Measurement mode

OFF, Acceleration, Velocity, Displacement

Sensor supply power 4.2 mA +5%, 22.5V 5%

Measurement range
(RANGE)

*  All the values below are when using a sensor incorporating a preamp. When
using a charge output type acceleration sensor, the sensor sensitivity is the
charge converter gain multiplied by the sensor sensitivity of the charge output
type acceleration sensor.

The measurement range differs according to the sensor sensitivity.

Acceleration 1, 2, 3.16, 5, 10, 20, 31.6, 50, 100, 200, 316, 500 m/s2
1,2, 3.16, 5,10, 20, 31.6, 50 km/s2

Sensor sensitivity Measurement range
0.100 to 0.250 mV/(m/s2) 500 m/s2 to 50 km/s2
0.251 to 0.500 mV/(m/s2) 200 m/s2 to 20 km/s2
0.501 to 1.000 mV/(m/s2) 100 m/s2 to 10 km/s2
1.001 to 2.500 mV/(m/s2) 50 m/s2 to 5 km/s2
2.501 to 5.000 mV/(m/s2) 20 m/s2 to 2 km/s2
5.001 to 10.000 mV/(m/s2) 10 m/s2 to 1 km/s2
10.001 to 25.000 mV/(m/s2) 5 m/s2 to 500 m/s2
25.001 to 50.000 mV/(m/s2) 2 m/s2 to 200 m/s2
50.001 to 100.000 mV/(m/s2) 1 m/s2 to 100 m/s2
Velocity 10, 20, 31.6, 50, 100, 200, 316, or 500 mm/s
1,2, 3.16, 5, 10, 20, 31.6, 50, 100, 200, 316, or 500 m/s
Sensor sensitivity Measurement range
0.100 to 0.250 mV/(m/s2) 5 m/s to 500 m/s

0.251 to 0.500 mV/(m/s2) 2 m/s to 200 m/s

(
(
(
(

0.501 to 1.000 mV/(m/s2) 1 m/s to 100 m/s
1.001 to 2.500 mV/(m/s2) 500 mm/s to 50 m/s
2.501 to 5.000 mV/(m/s2) 200 mm/s to 20 m/s
5.001 to 10.000 mV/(m/s2) 100 mm/s to 10 m/s
10.001 to 25.000 mV/(m/s2) 50 mm/s to 5 m/s
25.001 to 50.000 mV/(m/s2) 20 mm/s to 2 m/s
50.001 to 100.000 mV/(m/s2) 10 mm/s to 1 m/s
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Displacement 100, 200, 316, or 500 ym

1a
11

2,3.16, 5, 10, 20, 31.6, 50, 100, 200, 316, or 500 mm
2,3.16,or5m

1

25.001 to 50.000 mV/(m/s2)
50.001 to 100.000 mV/(m/s2)

Measurement range
50mmto5m
20mmto2m
10mmto1m
5 mm to 500 mm
2 mm to 200 mm
1 mm to 100 mm
500 pym to 50 mm
200 um to 20 mm
100 pm to 10 mm

Sensor sensitivity

0.100 to 0.250 mV/(m/s2)
0.251 to 0.500 mV/(m/s2)
0.501 to 1.000 mV/(m/s2)
1.001 to 2.500 mV/(m/s2)
2.501 to 5.000 mV/(m/s2)
5.001 to 10.000 mV/(m/s2)
0.001 to 25.000 mV/(m/s2)

Measurement Acceleration %1% rdg
probability Velocity +2% rdg
Displacement £3% rdg
*  All of the above values are at 23°C £5°C, with an 80 Hz sine wave, and L.P.F.
A.A.F. disabled
Temperature 1 (300 ppm of RANGE)/°C
coefficient
Frequency Acceleration 5 Hz to 20 kHz (-0.5 dB to +0.5 dB)
characteristics 1.5 Hz to 50 kHz (-1 dB to +1 dB)

1 Hz to 70 kHz (-3 dB to +1 dB)

Velocity

15.9 Hz (0 dB %1 dB) to 1.59 kHz (-40 dB +1 dB)

Characteristics: -6 dB/oct

Displacement

15.9 Hz (0 dB %1 dB) to 159 Hz (-40 dB +1 dB)

Characteristics: -12 dB/oct

*  All of the above are with L.P.F. disabled

Low-pass filter Cutoff frequency OFF, 20 Hz, 200 Hz, 2 kHz, 20 kHz (-3 dB %1 dB)
(L.P.F.) Characteristics Tertiary Butterworth
Anti-aliasing filter Cutoff frequency OFF, 20, 40, 80, 200, 400, 800, 2k, 4k, 8k, 20k, 40 kHz, with 0.4
(A.A.F) times the sampling speed of SSD recording set for the cutoff
frequency. When 200 kS/s or higher, A.A.F. is disabled.
Attenuation -66 dB or less, at 1.5 times the cutoff frequency
Input conversion 5 m/s2 p-p max (acceleration 500 m/s2, sensor sensitivity 0.1 mV/(m/s2), input short
noise circuit)
A/D conversion A/D resolution 16 bit
Sampling rate 1 MS/s

RMS calculation
function

Response High speed: 300 ms £10% or less
speed Medium speed: 600 ms £10% or less
Low speed: 2.4 s £+10% or less
*  All of the above are rise 0% — 90% of RANGE and fall 100% —
10% of RANGE, with the acceleration mode
Measurement +1% rdg (10 Hz to 1 kHz, at low speed)
probability +1% rdg (30 Hz to 1 kHz, at medium speed)

+1% rdg (50 Hz to 1 kHz, at high speed)
+£1.5% rdg (1 kHz to 5 kHz)
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Envelope calculation
function
TEDS IEEE 1451.4 Class 1 compliant (template ID: 25, sensor sensitivity automatically set)
Common mode
rejection ratio

Band pass filter (1 kHz to 20 kHz) — absolute value modulation — low-pass filter (1 kHz)

80 dB or higher (50 Hz/60 Hz)

Maximum rated
voltage to ground

Usage environment Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

42 V (DC + AC peak) CAT Il (between channels and between channels and chassis)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)

Mass Approx. 300 g

Standards Safety EN61010-1, EN61010-2-030
EMC EN61326-1, Class A
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12.3.10. Remote Control Module (RA30-112)

ltem

Specifications

input connectors

Half pitch connector 20 pin

Output connectors

Half pitch connector 14 pin

External input

Function: Controllable via external signal

Control signals

START/STOP, MARK, FEED, PRINT, TRIG

Input level

High level: 2.1 Vt0 5.0 V, Low level: 0 V to 0.5 V (active low)

Response speed

Switch between high speed/medium speed/low speed
* External sampling input (EXT SMPL IN) is not supported

Effective pulse width

For high speed response:
High level period 1 pys or more, low level period 1 us or more
For medium speed response:
High level period 1 ms or more, low level period 1 ms or more
For low speed response:
High level period 10 ms or more, low level period 10 ms or more

Maximum allowed
input voltage

30V

External output

Function: Externally output external input control signal
START/STOP and TRIG are the OR output with the external input signal
and output signal from the RA3100 main unit

Control signals

START/STOP, MARK, FEED, PRINT, TRIG, EXT1./EXT2. (outputs the state of this
product externally)

Output level

High level: 3.8 Vto 5.0 V, Low level: 0 V to 0.5 V (active low)

Output current

Maximum 5 mA (per pin)

Output pulse width
(RA3100 main unit
output signal)

START/STOP, FEED, PRINT: Active output during operation period
TRIG, MARK, for high speed response: 1 us
For medium speed response: 1 ms
For low speed response: 10 ms

External sampling input

Synchronization possible via external sampling signal
(simultaneous SSD and printer recording not possible)

Input level

High level: 2.1 Vt0 5.0V, Low level: 0 V1o 0.5V

Effective pulse width

2 us or more

Maximum input
frequency

SSD recording  : 250 kHz
Printer recording : 500 Hz

External sampling
output

Output external sampling input signal

Output level

High level: 3.8 Vt0 5.0V, Low level: 0 Vto 0.5V

Synchronization signal
for AC strain
input/output

Function . Synchronization signal generator for using AC strain

Carrierwave : 0V to5V, square wave, 5 kHz

Synchronization : Synchronization possible with other RA3000 product including RA30-112

Output terminal for
waveform confirmation

Function:
Square wave signal output for confirming the operation of the voltage input module

Output level OVto5V (x1%)
Output frequency 1 kHz (£1%)
Duty ratio 50% (£5%)

Withstand voltage

AC 300 V, 1 minute (input, between output and chassis)

Maximum rated voltage
to ground

42 V (DC+ACpeak)

Usage environment

Temperature: 0 to +40°C, humidity: 35 to 85 RH% or less (without condensation)

Storage environment

Temperature: -20 to +60°C, humidity: 20 to 85 RH% or less (without condensation)

Dimensions Approx. 140 mm (W) x 223 mm (D) x 20 mm (H)
Mass Approx. 250 g

Safety EN61010-1
Standards EMC EN61326-1, Class A
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Exterior

12.4.
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Main Unit Exterior
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12.4.2. 2ch Voltage Module (RA30-101) Exterior
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12.4.3. 4ch Voltage Module (RA30-102) Exterior
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12.4.4. 2ch High Speed Voltage Module (RA30-103) Exterior
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12.4.5. 2ch AC Strain Module (RA30-104) Exterior
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12.4.6. 16c¢h Logic Module (RA30-105) Exterior
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12.4.7. 2ch Temperature Module (RA30-106) Exterior
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12.4.8. 2ch High Voltage Module (RA30-107) Exterior
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12.4.9. 2ch Frequency Module (RA30-108) Exterior

E =275 5 ~ =1

o) o
<«
S

o) o

~ 11 L L P | T -
140

270

1WMPD4004444C



12.Specifications — 12.4.Exterior

12.4.10. 2ch Acceleration Module (RA30-109) Exterior
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12.4.11. Remote Control Module (RA30-112) Exterior
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13.

Optional Parts

13.1. List of Cables
Name (type) Shape/characteristics Remarks
RA3100 main
- AC 125V system unit
?Egg;’g_;gg'e [ [T { ¢ #__E |PSE, UL/CSAstandard | Japan,
Length 2 m United States
Canada
Insulated BNC
Eo=—ET— s RA30-101
Ins_ulated B.NC cable e Safety alligator clip RA30-102
(alligator clip) = Red + RA30-103
RA30-507 =~ Black - RA30-108
Length 1.5 m +0.2m | Analoginput
NDIS4109
NDIS conversion T ﬂ[ﬂi—j !
cable (RA30-508) 3 ﬂ@[‘ <l | NDIS4102 RA30-104
Length 0.6 m
8 ch | loai bl For logic input
channel logic cable )
(IC clip) 20P -4 CH x 2 RA30-105
RA30-501 Common GND
Length 1.5 m
8 oh lloal bl For logic input
channel logic cable )
(alligator clip) 20P -4 CH x 2 RA30-105
RA30-502 Common GND
Length 1.5 m
8 channel |ogic cable For 1539S connection
(round connector 20P-4CHx 2 _
conversion) Common GND RA30-105
RA30-503 Length 0.3 m
: . Alligator clips
High voltage alligator .
clip Red x 1; .Black x 1 RA30-107
RA30-509-01 \S/tandard. CAT 111 1000
Safety banana plug
High voltage Red x 1; Black x 1
connection cable Length: 2 m RA30-107
RA30-509-02 Standard: CAT IIl 1000
Y,
Safety banana
High volt tensi plug/socket
1971 vollage extension | —— e wmm——wn 1B :
cable Red x 1; Black x 1 RA30-107
RA30-509-03 L= W= | Length:2m
Standard: CAT Il 1000
\Y,
Terminal block For MDR 20 terminal
connection cable @ " @ block connection RA30-105
20P - 20P RA30-112
RA30-504 Length 2 m
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13.Optional Parts — 13.1.List of Cables

Remote control cable _ For connecting RA3100
(for connecting units) |!j . 51 [20p-14p RA30-112
RA30-505 Length 2 m
Remote control cable For remote control input
(discrete wires) [@@: 20P - discrete wire RA30-112
RA30-506 Length 2 m
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13.0Optional Parts — 13.2.List of Probes/Clamp Meters

13.2. List of Probes/Clamp Meters

(1543S: AC 220/240 V)

Name (type) Shape Remarks

Floating )

4 inputs
voltage probe

RA30-105
(1539S)
Voltage variation probe :

1 input
(15408S: AC 100/120 V)

RA30-105
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13.Optional Parts — 13.3.Accessory

13.3. Accessory

Name (type)

Name

Remarks

Z-fold paper adapter

RA30-551 Z-fold paper box :
Including RA12-301
Dedicated
RA30-552 )
delivery box
RA23-183 Carrying case
Temperature RA30-106
RA30-555 sensor Temperature module
connector input connectors
AX-PCX-10S20 MDR 20 pole Connection cable:

terminal block

RA30-504

276
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13.0Optional Parts — 13.4.List of Spare Parts

13.4. List of Spare Parts

Model Name Rating Remarks
Paper roll
YPS106 Recording paper |219.5mmx 30 m 0511-3167 (5 rolls)
5 rolls/box

Paper roll
219.5mm x 30 m
YPS108 Recording paper Perforated 300 mm pitch 0511-3166 (5 rolls)
Remaining display print: 300 mm pitch 99 to 00
5 rolls/box

Z-fold paper

. 219.5mm x 200 m folded width 300 mm
YPS112 Recording paper . . ) 0511-3182
Remaining display print: 669 to 000 per page

1 book/box

Recording paper
5633-1794 2 per set
holder
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0.Software License Information — 13.4.List of Spare Parts

Software License Information

The software embedded in this product uses software components owned by third parties.
The license information for the software components embedded in this product is indicated below.

SIL Open Font License
Copyright 2014-2021 Adobe (http://www.adobe.com/), with Reserved Font Name 'Source'. Source is a
trademark of Adobe in the United States and/or other countries.

This Font Software is licensed under the SIL Open Font License, Version 1.1.

This license is copied below, and is also available with a FAQ at: http://scripts.sil.org/OFL

PREAMBLE
The goals of the Open Font License (OFL) are to stimulate worldwide development of collaborative font
projects, to support the font creation efforts of academic and linguistic communities, and to provide a
free and open framework in which fonts may be shared and improved in partnership with others.

The OFL allows the licensed fonts to be used, studied, modified and redistributed freely as long as they
are not sold by themselves. The fonts, including any derivative works, can be bundled, embedded,
redistributed and/or sold with any software provided that any reserved names are not used by derivative
works. The fonts and derivatives, however, cannot be released under any other type of license. The
requirement for fonts to remain under this license does not apply to any document created using the
fonts or their derivatives.

DEFINITIONS
"Font Software" refers to the set of files released by the Copyright Holder(s) under this license and
clearly marked as such. This may include source files, build scripts and documentation.

"Reserved Font Name" refers to any names specified as such after the copyright statement(s).

"Original Version" refers to the collection of Font Software components as distributed by the Copyright
Holder(s).

"Modified Version" refers to any derivative made by adding to, deleting, or substituting -- in part or in
whole -- any of the components of the Original Version, by changing formats or by porting the Font
Software to a new environment.

"Author" refers to any designer, engineer, programmer, technical writer or other person who contributed
to the Font Software.
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0.Software License Information — 13.4.List of Spare Parts

PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining a copy of the Font Software, to
use, study, copy, merge, embed, modify, redistribute, and sell modified and unmodified copies of the
Font Software, subject to the following conditions:

Neither the Font Software nor any of its individual components, in Original or Modified Versions, may be
sold by itself.

Original or Modified Versions of the Font Software may be bundled, redistributed and/or sold with any
software, provided that each copy contains the above copyright notice and this license. These can be
included either as stand-alone text files, human-readable headers or in the appropriate machine-
readable metadata fields within text or binary files as long as those fields can be easily viewed by the
user.

No Modified Version of the Font Software may use the Reserved Font Name(s) unless explicit written
permission is granted by the corresponding Copyright Holder. This restriction only applies to the primary
font name as presented to the users.

The name(s) of the Copyright Holder(s) or the Author(s) of the Font Software shall not be used to
promote, endorse or advertise any Modified Version, except to acknowledge the contribution(s) of the
Copyright Holder(s) and the Author(s) or with their explicit written permission.

The Font Software, modified or unmodified, in part or in whole, must be distributed entirely under this
license, and must not be distributed under any other license. The requirement for fonts to remain under
this license does not apply to any document created using the Font Software.

TERMINATION

This license becomes null and void if any of the above conditions are not met.

DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF COPYRIGHT, PATENT,
TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE COPYRIGHT HOLDER BE LIABLE
FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, INCLUDING ANY GENERAL, SPECIAL,
INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF THE USE OR INABILITY TO USE
THE FONT SOFTWARE OR FROM OTHER DEALINGS IN THE FONT SOFTWARE.
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