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INTRODUCTION

Thank you very much for purchasing the Amplifier Units, Omniace Il RA1000 Series.
Prior to using the units, please carefully read the instruction manual so that you can correctly use the amplifier units.
This instruction manual provides operating instruction information on the following amplifier units:

- 2CH high-resolution DC amplifier units -2CH TC-DC amplifier units

+2CH FFT amplifier units - TC-DC amplifier units

- 2CH high-speed DC amplifier units -F/V converter units

+2CH AC strain amplifier units - 2CH vibration & RMS amplifier units
- Event amplifier units -2CH DC strain amplifier units

+2CH Zero suppression amplifier units

This instruction manual is to provide information that is necessary for you to safely and correctly operate the amplifier
units, Omniace Il RA1000 series. Please always place this instruction manual together with the amplifier units whenever
you use the units, so that you can access and refer to the manual at any time.

This instruction manual involves operating instruction information, advice and suggestions on the use of the amplifier
units, RA1000 series, as well as their basic functions. For operating instruction information other than that described
herein, please refer to the other instruction manuals attached hereto.

If you have questions on any descriptions of this instruction manual, please contact marketing/sales personnel of NEC
San-ei

{Instruction manuals attached to this manual:)

Titles of instruction manuals Types Contents
Instruction Manual 95691-2074-0000 | The manual involves basic functions and operating instructions
Mainframe of the mainframe, RA1000 series.
For RA1000 Series
Instruction Manual 05691-2075-0000 | P1ease refer to this instruction manual when you use GP-IB or
RS-232C, GP-IB RS-232C interface. Explanations for setting procedures and
For RA1000 Series various commands are provided.

W Before Using Amplifier Units:

@ Instructions for unpacking
Please unpack the package, only after the temperature of the content of the package becomes almost the same as that
of the unpacking room or environment. This is because, particularly when it is cold in winter, dew condensation
would occur on the surface of the equipment, thus creating a possibility of equipment failure, if you unpack the
package in a warm environment right after bringing it from the open air.

@ Confirmation of contents
NEC San-ei is always taking the utmost care of providing customers with flawless products, including through the
use of its inspection system, etc. However, please confirm that no defects can be found in appearance of the
equipment upon unpacking the package. Also, please confirm that you have had all accessories in place. In addition,
please check the amplifier units as to the specifications of the equipment. If, at the worst, you find any defects or lack
of contents, please contact your dealer.

@ Procedure of changing amplifier units
Please refer to “Chapter 6. Procedure of changing amplifier units”, when you want to change your amplifier units.
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@ |f anything unusual happens during the use of the equipment, immediately switch off the mainframe RA1000 and
disconnect it from the power source.

@|f you cannot find the cause, contact your dealer or one of the service centers listed at the end of this instruction
manual. Please use FAX transmission describing details of symptoms and any other information that would help.

@ Contents of this instruction manual are subject to change without prior notice.
@ Reprinting or reproduction of this manual, in whole or in part, without permission is prohibited.

@NEC San-ei has made every effort to attain the completeness in contents of this manual. Please feel free to contact you
dealer regarding any errors, omissions, questions or suggestions, if you find one.

B Safety Considerations and Precautions - Warning and Caution

@ Notes for safely using Amplifier Units
While the amplifier units have been manufactured by putting the highest priority on safety aspects, errors in
handling or operating the equipment on the part of customers could lead to serious accidents. Please read carefully
and comprehend thoroughly the Instruction Manual before using the amplifier units, so that such accidents can be
avoided.

Please be sure to observe the descriptions hereunder when using the equipment. No warranties or assurances will be
provided or implied for any injuries or damages resulting from actions not complying with the handling or operating
Warnings, Cautions or alike.

The designations described below are used throughout the instruction manual to secure the safe usage and operation
of the amplifier units; the meaning the designations are explained in the following:

If any instructions in WARNING are ignored, the ignorance could lead to one
or more of the following:
AWARN ING 1. possibility of human deaths or serious injuries
2. high rate of occurrence of minor personal injuries or non-personal physical
damages

If any instructions in CAUTION are ignored, the ignorance could lead to one or
more of the following:
ACAUTlON 1. risk of human injuries
2. possibility of non-personal physical injuries not involving human
injuries
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*AWARNIN(#—

WARNING indication labels of amplifier units

@ Input signal connection and permissible common mode input voltages
First, confirm that the mainframe is correctly and securely grounded through the protective grounding terminal, before
connecting the equipment with a device to be measured. Also, be careful so that the input voltage does not exceed the
permissible range of common mode input voltage, when you connect an amplifier unit with the measurement
equipment.
Otherwise, it is very dangerous since your ignorance in these respects could lead to equipment failure. Be sure to use
the equipment within the permissible range of common mode input voltage.

Input units Permissible common mode input voltage

2CH high-resolution DC amplifier units
2CH FFT amplifier units

2CH high-speed DC amplifier units
Event amplifier units

F/V converter units

2CH vibration & RMS amplifier units
2CH Zero suppression amplifier units
2CH AC strain amplifier units

+42 VDC(in DC or in AC peak voltage )

for units by itself
%300 VAC when used with insulated BNC
cables(optional item)

2CH DC strain amplifier units 300 VAC
2CH TC-DC amplifier units 4300 V (in DC or in AC peak voltage )
TC-DC amplifier units 4300 V (in DC or in AC peak voltage )

$ The common mode voltage refers to the voltage commonly applied between the ground and two input term inals(+, -)
as illustrated in the figure below.
Recorded waveforms may sometimes involve noise components due to degradation of common mode rejection
ratio(CMRR), when impulsive common mode voltages like noise are applied.

input section Cabinet
&
dD input signal ~ 48@_
N4 =
GND
© common mode voltage

ground

@ Input signal cable
Use by all means insulated BNC cables (optional item: signal cables 0311-5175, with a BNC connector and test clips,
of 2 m long) for input connection, when the equipment is equipped with input terminals of the BNC type.
Be careful not to touch the outer shell of BNC connectors of the metallic type, since they have the negative (-)
polarity potential of the signal. You would be suffered with electric shock when touching the outer shell; it is very
dangerous for you to touch it.
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/N WARNING

@ Warning against electric shock and permissible input voltage
Do not touch, by any means, metallic portions of the input section, when a high voltage input signal is being applied,
to avoid a risk of electric shock.
Also, it is very dangerous to apply an input voltage exceeding the range of permissible input voltages for individual
amplifier units, since application of such high voltages would cause equipment failures. Use the equipment within the
range of permissible input voltages listed below.

Permissible input voltages
(in DC or in AC peak values)

2CH high-resolution DC amplifier units +100 V 0.1,0.2,0.5,1,2,5 V-FS (in full scale)
2CH FFT amplifier units
10,20,50,100,200,500 V-FS

Input units Range and setting conditions

2CH vibration & RMS ampltier units S0V (in ful cal)
oSty i
F/V converter units +100 V
2CH DC strain amplifier units 8V

+100 V 0.1,0.2,0.5,1,2 V-FS  (in full scale)
2CH Zero suppression amplifier units J— 5,10,20,50,100,200,500 V-FS

(in full scale)

@\Warning against electric shock and prevention of mainframe damages
Always keep blank panels inserted/mounted at individual vacant slots for input amplifier units to prevent electric
shock and also to prevent the mainframe from potential damages due to foreign matter penetration.

/AN cauTion

@CAUTIONS for handling amplifier units
Observe the CAUTIONS described below when handling amplifier units.
Improper handling of the equipment could lead to operational errors or equipment failures.

1)The equipment shall be used only by those who completely know/understand the operating instructions for the
amplifier unit as well as the mainframe.

2)Storage environment and storage methods of amplifier units:
Amplifier units shall be stored in an environment of the temperature between -10 and 70 “C.
Particularly during summer months, avoid storing them in the direct sunlight or in such places as having a high
possibility of extreme temperature rise(e.g., in an enclosed vehicle) for a long period of time.
In other aspects, electronic devices used in amplifier units are easily affected by electrostatic discharge.
Store amplifier units in places or envelopes processed against electrostatic charge/discharge, paying attention to
electrostatic charging phenomena.

3)When you want to change amplifier units in the mainframe, switch off the power source of the mainframe and
remove power and signal cables from the mainframe by all means, before changing them. The mainframe and
amplifier units might be damaged if you change amplifier units with electrical source connected.
In addition, be careful not to touch internal electronic parts when changing amplifier units. This is because you
could damage the equipment if you touch electronic parts when your body is charged with electrostatic charges.
Do not touch any parts other than equipment panels when you change amplifier units, since touching any parts
other than panels could lead to equipment failures.

4)Use the original packing box and crating materials, or the equivalent at the minimum, when you transport
amplifier units.

5)It is recommended that you regularly calibrate the equipment so that the accuracy of amplifier units can be
maintained.
The high reliability of your measurement can be maintained by regularly calibrating your equipment once a
year(service available by payment).
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B \Warranty Application

NEC San-ei is making every effort in maintaining a high quality control level for its products from the design to
shipping phases. However, in an unlikely event of finding a symptom of failures, you should check the operational status
of the equipment, the status of the electric source voltage and the connection status of various cables, before asking NEC
San-ei for repair. Consult with the nearest service center or dealer for request for repair or for regular calibration of the
equipment. Please do not forget to inform the equipment type, the serial number and the details of your failure.

The warranty period and the warranty terms are provided in the next section.

B \Warranty Provisions

1. Period of warranties: The period of warranties for the product is one(1) year from the time of delivery.

2. Warranties: Failures that occurred during the period of warranties are repaired free of charge in principle. The
following cases, however, are subject to your payment of repair charge:

(Ddamages or failures due to incorrect handling of equipment
(@damages or failures due to fires, earthquakes, traffic accidents or any other acts of God.

(®damages or failures caused by repairs or modification of equipment not done by NEC San-ei
or any of those who are commissioned by NEC San-ei.

@failures due to use or storage under the environment exceeding the prescribed conditions for
the equipment.

(®Regular calibration
(®failures or damages that occurred during transport or transfer of equipment after delivery.

3. Range of warranties: NEC San-ei is not responsible to any equipment not manufactured by NEC San-ei.

RA1000 AMP (95691-2076-0000) 5




B Designations used in this instruction manual

The following explains the meaning of designations and symbols used in this instruction manual:

designations or
symbols

meaning

/\ WANING

If any instructions in WARNING are ignored, the ignorance could lead to one or more of the
following:

1. possibility of human deaths or serious injuries

2. high rate of occurrence of minor personal injuries or non-personal physical damages

/\ cAUTION

If any instructions in CAUTION are ignored, the ignorance could lead to one or more of the
following:

1. risk of human injuries

2. possibility of non-personal physical injuries not involving human injuries

NOTE

If any instructions in NOTE are ignored, the ignorance could lead to one or more of the following:
1. possibility of mal-function of equipment
2. possibility of deletion or loss of measurement data

TIPS

Descriptions under TIPS provide information on restriction or limitation for setting or other
supplementary information.

=

This sign indicates a page or pages to be referred to.

this product

The words indicate the mainframe, RA1000 series.

The words indicate the memories in the RA1000 series.

the memory Measured data are stored in “the memory” for the measurement in the memory mode and the
transient mode
k(small These are units of expressing numerical values as follows:
character) * The small character k like in “10 kg” indicates 1000.
K(capital + The capital character K like in “4 Kbytes of data” indicates 1024.
character)

instruction manual:

Individual amplifier units may sometimes be indicated by using the following designations or abbreviations in this

HRDCamp | 2CH high-resolution DC amplifier units AP11-101
FFTamp 2CH FFT amplifier units AP11-102
HSDCamp | 2CH high-speed DC amplifier units AP11-103
ACSTamp | 2CH AC strain amplifier units AP11-104
EVamp Event amplifier units AP11-105
TCDCamp | 2CH TC-DC amplifier units AP11-106
TDCamp TC-DC amplifier units AP11-107
FVamp F/V converter units AP11-108
RMSamp 2CH vibration & RMS amplifier units AP11-109
DCSTamp | 2CH DC strain amplifier units AP11-110
HRZSamp 2CH Zero suppression amplifier units AP11-111
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Section 1. Instructions on the use
of amplifier units



Section 1. Instructions on the use of amplifier units (2CH high-resolution DC amplifier units )

1.1 2CH high-resolution DC amplifier units

1.1.1. Overview

2CH high-resolution DC amplifier units convert input signal voltages into digital data of 16 bits with high resolution.
The units have a capability of conversion time of 10 us and incorporate two(2) channels per unit, and the two channels
are insulated to each other within the unit.

1.1.2. Connection with input signals

A @APH'IOI
INPUT signal source
A ...........................................
O high impedance side (+)
,/ low impedance side
(—)
100v(0.1-5Y)
( ) 500V(10-500V)
PK MAX
B o high impedance side (1)
42y low impedance side
géglg‘l\lﬁjolution J__ ( _ )

Use by all means insulated BNC cables (optional item: input signal cables 0311-5175, with a
BNC connector and test clips, of 2 m long) for input connection.

The outer shell of BNC connectors of the metallic type has the negative (-) polarity potential of
the input signal. Therefore, you would be suffered with electric shock by touching the outer shell
while the cable is connected to a signal source. Thus, note that it is very dangerous for you to
touch it.

If you need to use a BNC connector of the metallic type due to some unavoidable circumstances,
confirm that the common mode input voltage is within the range of +42 VDC(in DC or in AC
peak value) through carrying out appropriate examination of the signal source.

N O T E | @Please pay attention to the following points when you want to record low level signals:

* not to use unnecessarily long cables for input connection
* to use shielded cables for input connection to avoid electrostatic noise
@Please keep the signal source impedance as low as possible, i.e., less than 100 ohms.
The lower the signal source impedance, the higher the quality of measurement records.

@ Input Signals

- Permissible input voltages
ACAUTION If you apply, by error, any voltages that are more than the permissible voltage defined for each sensitivity
range, equipment failures would be induced due to breakdown of internal parts or other reasons. Do not apply
input voltages exceeding the permissible voltages for individual sensitivity ranges listed in the following table:
Sensitivity ranges(V in FS) 0.1,0.2,05,1,2,5 10, 20, 50, 100, 200, 500
Permissible input voltages(V) 100 V 500 V
- Input impedance
The input impedance is approximately one(1) MQ. However, note that the input impedance will be
lowered to approximately 15 kQ, when the input voltage becomes beyond +8 V for the sensitivity
range of 0.1 - 5 V-FS(full-scale) in the DC coupling mode.
- Permissible common mode input voltages(CMV)
Use the insulated BNC cable, an optional item. In this case, confirm that the permissible common
mode input voltage is no more than £300 V in DC or in AC peak value.

NOTE The sample speed must be set at 10 s step otherwise the signal waveform can not be obtained
correctly.

Example : 5 u sor 11 u s, etc. makes the waveform distort.
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Section 1. Instructions on the use of amplifier units (2CH high-resolution DC amplifier units )

* Use cables with the insulation sheath of no less than 2 kV of withstand voltages.
* Do not apply voltages exceeding the permissible common mode input voltage, since application of

such voltages would lead to malfunctions or failures of equipment. Also, note that recorded
waveforms may involve noise components due to degradation of common mode rejection
ratio(CMRR), when noise-like impulsive common mode voltages are applied.

- Use the equipment through keeping the input voltage within the range of -30V - +30V including the
DC component, when the sensitivity range is 0.1 - 5 V-FS in the AC coupling mode.
Note that correct measurement cannot be expected when the input voltage exceeds the voltage range

mentioned above.

1.1.3. Setting for 2CH high-resolution DC amplifier units

Al 3-A)4-Al A AL T-A SR
dsoc] Frr | ems | Fu JotsTlaceT) Tooc
I-Bl2-B)3-EB)4E)5EB) 6B 7-E]&EB
peoc]visoc] FeT ] ems | P oceT]acsT) oo

INPUT xt O O xe 0 O

TRIGGER
@]

-9.5513 [ oo Lo ] [ LA ]

- 0

STD. Extend User
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@

50.00% | [A+10[ A +S[¥ S[¥-10
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- Fanze

[@

500V | [ Wide Jrormall e |

2oev | 1eov | sev | 2ov | 1ov |
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Set the equipment by selecting a channel you want.

Proceed with the setting operation by following
displayed instructions.

Refer to Section 3 for detailed instructions of setting
procedures.
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Section 1.

Instructions on the use of amplifier units (2CH high-resolution DC amplifier units )

1.1.4. Specifications of 2CH high-resolution DC amplifier units(AP11-101)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel is insulated to each other and also from cabinet.)

Input coupling modes

AC coupling and DC coupling

Sensitivity and Accuracy

0.1, 0.2, 0.5, 1, 2 and 5 V-FS (Voltages exceeding +30V shall not be
applied for the ranges 0.1 - 5 V-FS in AC coupling.)

Input range 10, 20, 50, 100, 200 and 500 V-FS
For every range(i.e., £0.1 - £500 V-FS), fine adjustment capability and
wide-scale provisions are provided.
within £0.3% + FS

Accuracy

éwithin #0.8%-FS for 500 V-FS

Offset accuracy

within £0.3% - FS  2%¥at 23 T of environment temperature of mainframe operation

Input impedance

no less than 1 MQ

Permissible input voltage

+500V(DC or AC peak value)
X+100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common mode

42 V (DC or AC peak value) for an amplifier unit only

input voltage(CMV) 2300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Common mode rejection .
ratio(CMRR) No less than 80 dB for frequencies DC - 60 Hz

Frequency characteristics

For DC coupling:

within the range of +0.5 dB and -3 dB for frequency range of DC - 50 kHz
For AC coupling:

within the range of +0.5 dB and -3 dB for frequency range of 0.3 Hz - 50 kHz

Linearity

within £0.1%-FS

Low pass filter

two-pole Bessel type: 30Hz, 300Hz, 3kHz and OFF
attenuation characteristics: -12 dB/oct. approximately

Temperature stability
characteristics

zero point: within £0.02% + FS/°C
range: within £0.01% - FS/°C

A/D conversion
characteristics

resolution 16 bits

conversion time 10 ps max.

conversion method | serial comparison method

Input connector

insulated BNC type

Withstand voltage

1.5 kV AC for one minute between input terminal and ground, and between channels.

S/N ratio

-52 dB or greater (when set at Wide Range)

Mass

about 230 g
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Section 1. Instructions on the use of amplifier units (2CH high-resolution DC amplifier units )

|

.1.5 External drawings of 2CH high-resolution DC amplifier units
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Section 1.

Instructions on the use of amplifier units (2CH FFT amplifier units)

1.2. 2CH FFT amplifier units

1.2.1 Overview

2CH FFT amplifier units are used to FFT-transform output voltages of piezoelectric acceleration sensors built-in
the amplifier or other piezoelectric acceleration sensors (used together with charge converters), or other input

voltages. They are

high-resolution DC amplifier units with anti-aliasing filters built-in.

The units have a capability of conversion time of 10 s and incorporate two(2) channels per unit, and the two channels are insulated
to each other within the unit.

1.2.2. Connection with input signals

A @AP11-102
INPUT signal source
high impedance side (+)
low impedance side ()
100v(0.1-5%)
500V(10-500V)
PK MAX
L‘
B O high impedance side (+)
Pk low impedance side
MAX]
L (—)
FFTAM =

Use by all means insulated BNC cables (optional item: input signal cables 0311-5175, with a
BNC connector and test clips, of 2 m in length) for input connection.

The outer shell of BNC connectors of the metallic type has the negative (-) polarity potential
of the input signal. Therefore, you would be suffered with electric shock by touching the
outer shell while the cable is connected to a signal source. Thus, note that it is very
dangerous for you to touch it.

If you need to use a BNC connector of the metallic type due to some unavoidable
circumstances, confirm that the common mode input voltage is within the range of 42
VDC(in DC or in AC peak value) through carrying out appropriate examination of the signal
source.

@Please pay attention to the following points when you want to record low level signals:
* not to use unnecessarily long cables for input connection
* to use shielded cables for input connection to avoid electrostatic noise

@Please keep the signal source impedance as low as possible, i.e., less than 100 ohms. The lower the
signal source impedance, the higher the quality of measurement records.

Input Signals

ACAUTION

- Permissible input voltages

If you apply, by error, any voltages that are more than the permissible voltage defined for each sensitivity range,
equipment failures would be induced due to breakdown of

internal parts or other reasons. Do not apply input voltages exceeding the permissible voltages for individual
sensitivity ranges listed in the following table:

Sensitivity ranges(V in FS) 0.1,0.2,05,1,2,5 10, 20, 50, 100, 200, 500

Permissible input voltages(V) 100V 500 V

= Input impedance

The input impedance is approximately one(1) MQ. However, note that the input impedance will be lowered to

approximately 15 kQ, when the input voltage becomes beyond £8 V for the sensitivity range of 0.1 - 5
V-FS(full-scale) in the DC coupling mode.

- Permissible common mode input voltages(CMV)

Use the insulated BNC cable, an optional item. In this case, confirm that the permissible common mode input
voltage is no more than £300 V in DC or in AC peak value
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Instructions on the use of amplifier units (2CH FFT amplifier units)

When setting the sampling speed other than 10 s step (ex. 5u s or 11 s, etc.) or setting the
analyzing speed of FFT mode faster than 40kHz, the signal waveform can not be obtained correctly. If

you execute FFT in that condition, the suspected frequency component is displayed.

* In the vibration sensor mode, current of 2 mA is fed into the load from the input connector of the
amplifier unit. (Voltages of more than 18 V can be exhibited at the connector.)
- Do not connect any other sensors than those which are specified for the use of this type of amplifier
units. The amplifier units could be damaged if you, by error, apply voltages of 30V or more.

* Use such cables that have the insulation sheath with no less than 2 kV of withstand voltages.
« Do not apply voltages exceeding the permissible common mode input voltage, since application of

such voltages would lead to malfunctions or failures of equipment. Also, note that recorded
waveforms may involve noise components due to degradation of common mode rejection
ratio(CMRR), when noise-like impulsive common mode voltages are applied.

+ Use the equipment through keeping the input voltage within the range of -30V - +30V including the
DC component, when the sensitivity range is 0.1 - 5 V-FS in the AC coupling mode.
Note that correct measurement cannot be expected when the input voltage exceeds the voltage range
mentioned above.

1. 2. 3. Setting for 2CH FFT amplifier units

TRIGGER

The Detail display/screen is displayed when any one of
the following indications, “ALL CH”, ”Sig.Name”
or ”’List”, is shown.
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Set the equipment by selecting a channel you want.

Proceed with the setting operation by following displayed
instructions.

Refer to Section 3 for detailed instructions of setting
procedures.

The left-hand figure shows a case of the input mode being
the “Voltage measurement mode”.
You can switch and set the input mode into one of the
following modes:
* Voltage measurement mode
= Vibration sensor mode(with connection of
an amplifier built-in piezo-electric acceleration sensor)

The input mode can be switched in the Extend screen.
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Measurement in the Vibration sensor mode
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Unit setting in the Vibration sensor mode
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Section 1.

Instructions on the use of amplifier units (2CH FFT amplifier units)

1.2.4. Specifications of 2CH FFT amplifier units(AP11-102)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel is insulated to each other and also from cabinet.)

Input coupling modes

AC coupling and DC coupling
AC coupling mode is used when piezoelectric acceleration sensor of the type of
amplifier built-in is connected.

Sensitivity and Accuracy

For voltage measurement mode:
0.1,0.2,0.5, 1, 2 and 5 V-FS (Voltages exceeding £30V shall not be
applied for the ranges 0.1 - 5 V-FS in AC coupling.)
10, 20, 50, 100, 200 and 500 V-FS
For every range(i.e., £0.1 - +500 V-FS), fine adjustment capability
and wide-scale provisions are provided.

For vibration sensor mode:
5km/s2, 2km/s2, 1km/s2, 500m/s2, 200m/s2 and 100m/s2-FS
Unit can be changed to G.
For every range, fine adjustment capability and wide-scale
provisions are provided.

Input range

within +0.3% - FS

Accuracy | e iihin 40.8%-FS for 500 V-FS

Offset accuracy

within +0.3% + FS  Xat 23 € of environment temperature of mainframe operation

Input impedance

no less than 1 MQ

Permissible input voltage

+500V(DC or AC peak value)
X100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common mode

42V (DC or AC peak value) for an amplifier unit only

input voltage(CMV) 2300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Common mode rejection .
ratio(CMRR) No less than 80 dB for frequencies DC - 60 Hz

Frequency characteristics

For DC coupling:
within the range of +0.5 dB and -3 dB for frequency range of DC - 50 kHz
For AC coupling:
within the range of +0.5 dB and -3 dB for frequency range of 0.3 Hz - 50 kHz

Linearity

within £0.1%-FS

Low pass filter

two-pole Bessel type: 30Hz, 300Hz, 3kHz and OFF
attenuation characteristics: -12 dB/oct. approximately

Anti-aliasing filter

10Hz, 20Hz, 50Hz, 100Hz, 200Hz, 500Hz, 1kHz, 2kHz, 5kHz, 10kHz, 20kHz
and 40kHz
descending characteristics: -72dB at 1.5fc (typical)

Temperature stability
characteristics

zero point: within +0.02% - FS/C
range: within +0.01% - FS/C

A/D conversion
characteristics

Resolution 16 bits

conversion time 10 pgs max.

conversion method | serial comparison method

Input connector insulated BNC type
Sensor power supply more than 2mA, 18V
Withstand voltage 1.5 kV AC for one minute between input terminal and ground, and between channels.
SIN ratio -46 dB or greater (when set at Wide Range)
Mass about 240 g

RA1000 AMP (95691-2076-0000)




Section 1. Instructions on the use of amplifier units (2CH FFT amplifier units)

1. 2. 5. External drawings of 2CH FFT amplifier units
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Section 1.

Instructions on the use of amplifier units (2CH high-speed DC amplifier units)

1.3. 2CH high-speed DC amplifier units

1.3.1. Overview

2CH high-speed DC amplifier units convert input analog voltages into digital signals at high speed with a sampling interval of 1us

(i.e., A/D conversion)
The units incorporate two(2) channels per unit and the two channels are insulated to each other within the unit.

1.3.2. Connection with input signals

Ammos
INPUT signal source
A ...........................................
high impedance side (+)
low impedance side
? (=)
100V (0. 1-5V)
500V (10-500V)
PK MAX
L‘
B high impedance side (+) .........................
low impedance side
High Speed ' .
DrlsgAMPpee J__— (=)

Use by all means insulated BNC cables (optional item: input signal cables 0311-5175, with a BNC
connector and test clips, of 2 m in length) for input connection.

NOTE

The outer shell of BNC connectors of the metallic type has the negative (-) polarity potential of the input
signal. Therefore, you would be suffered with electric shock by touching the outer shell while the cable is
connected to a signal source. Thus, note that it is very dangerous for you to touch it.

If you need to use a BNC connector of the metallic type due to some unavoidable circumstances, confirm
that the common mode input voltage is within the range of =42 VVDC(in DC or in AC peak value) through
carrying out appropriate examination of the signal source.

@Please pay attention to the following points when you want to record low level signals:
* not to use unnecessarily long cables for input connection
* to use shielded cables for input connection to avoid electrostatic noise

@ Please keep the signal source impedance as low as possible, i.e., less than 100 ohms.
The lower the signal source impedance, the higher the quality of measurement records.

Input Signals

ACAUTION

= Permissible input voltages
If you apply, by error, any voltages that are more than the permissible voltage defined for each sensitivity
range, equipment failures would be induced due to breakdown of
internal parts or other reasons. Do not apply input voltages exceeding the permissible voltages for individual
sensitivity ranges listed in the following table:
Sensitivity ranges(V in FS) | 0.1,0.2,05,1,2,5
Permissible input voltages(V) 100V
= Input impedance
The input impedance is approximately one(1) MQ. However, note that the input impedance will be lowered to
approximately 6 kQ, when the input voltage becomes beyond +8 V for the sensitivity range of 0.1 - 5
V-FS(full-scale) in the DC connection mode.
= Permissible common mode input voltages(CMV)
Use the insulated BNC cable, an optional item. In this case, confirm that the permissible common mode input
voltage is no more than £300 V in DC or in AC peak value.

10, 20, 50, 100, 200, 500
500V

RA1000 AMP (95691-2076-0000)



Section 1. Instructions on the use of amplifier units (2CH high-speed DC amplifier units)

NOTE

= Use cables with the insulator of no less than 2 kV of withstand voltages.
- Do not apply voltages exceeding the permissible common mode input voltage, since application of such

voltages would lead to malfunctions or failures of equipment. Also, note that recorded waveforms may
involve noise components due to degradation of common mode rejection ratio(CMRR), when noise-like
impulsive common mode voltages are applied.

- Use the equipment through keeping the input voltage within the range of -30V - +30V including the DC

component, when the sensitivity range is 0.1 - 5 V-FS in the AC coupling mode.
Note that correct measurement cannot be expected when the input voltage exceeds the voltage range
mentioned above.

1.3.3. Setting for 2CH high-speed DC amplifier units

The Detail display/screen is displayed when any one of
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Section 1.

Instructions on the use of amplifier units (2CH high-speed DC amplifier units)

1.3.4. Specifications of 2CH high-speed DC amplifier units(AP11-103)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel is insulated to each other and also from cabinet.)

Input coupling modes

AC coupling and DC coupling

Sensitivity and Accuracy

For voltage measurement mode:

applied for the ranges 0.1 - 5 V-FS in AC coupling.)

Iputrange | 1420, 50, 100, 200 and 500 V-FS
For every range(i.e., £0.1 - +500 V-FS), fine adjustment capability and
wide-scale provisions are provided.
within £0.5% - FS

Accuracy

X within #1%-FS for 500 V-FS

Offset accuracy

within £0.5% + FS  ¥at 23°C of environment temperature of mainframe operation

Input impedance

no less than 1 MQ

Permissible input voltage

+500V(DC or AC peak value)
X A100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common mode

+42 V/ (DC or AC peak value) for an amplifier unit only

input voltage(CMV) ¢ 300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Common mode rejection .
ratio(CMRR) No less than 80 dB for frequencies DC - 60 Hz

Frequency characteristics

For DC coupling:

within the range of +0.5 dB and -3 dB for frequency range of DC - 400 kHz
For AC coupling:

within the range of +0.5 dB and -3 dB for frequency range of 0.3 Hz - 400 kHz

Linearity

within £0.2%-FS

Low pass filter

two-pole Bessel type: 5Hz, 50Hz, 500Hz, 5kHz, 50kHz and OFF
attenuation characteristics: -12 dB/oct. approximately

Temperature stability
characteristics

zero point: within £0.03% - FS/°C
range: within £0.01% - FS/°C

A/D conversion
characteristics

resolution 12 bhits

conversion time 1 s max.

conversion method | serial comparison method

Input connector insulated BNC type
Withstand voltage 1.5 kV AC for one minute between input terminal and ground, and between channels.
S/N ratio -46 dB or greater (when set at Wide Range)
Mass about 240 g

0.1,0.2,0.5, 1, 2 and 5 V-FS (Voltages exceeding £30V shall not be
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Section 1. Instructions on the use of amplifier units (2CH high-speed DC amplifier units)

1.3.5 External drawings of 2CH high-speed DC amplifier units
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Section 1. Instructions on the use of amplifier units (2CH AC strain amplifier units)

1.4. 2CH AC strain amplifier units

1.4.1. Overview

The 2CH AC strain amplifier unit is an A/D conversion unit that converts output voltages of converters of the strain gauge type or

varied voltages from strain gauges connected to the input.
The unit provides high accuracy/resolution measurement with low noise due to the use of AC(alternate current) bridge source.
The units incorporate two(2) channels per unit and the two channels are insulated to each other within the unit.

1.4.2. Connection with input signals

+ The AC source unit (optional item: RA11-109) must be installed in the RA mainframe, when the 2CH
AC strain amplifier unit is used.
Connection instructions:
The input section of the 2CH AC strain amplifier unit is illustrated in the figure below.
The input connectors are connected to strain gauge-type converters or bridge boxes.

AAPIHM | Connector diagram |

A INPUT
10 @ + input @@@
°°e B) -output @
o o P!
)
@ - input Connector pin layout
B INPUT Q +oupu

oo \'/ (® Ground (Shielding)
o © o

AC STR AMP

Correct and careful connection of the input circuit is vital to accurate and low-noise measurement.
The following describes the procedure of connecting input signals to the amplifier unit:

1) To paste strain gauges at locations to be measured.

2) To connect the strain gauges to the bridge box. Make your effort to shorten the length of connecting cables between the
locations to be measured and the amplifier unit, since the shorter cables will provide the lower voltage drop due to line
resistance.

3) To connect the bridge box and the converters to the input unit.

@ Notes on the use of bridge box and converters
Please observe the following points when you use a bridge box and converters:

+ To tightly fix converters at place by referring to the converter instruction manual, since unstable fixation of the
converters will lead to equipment malfunctioning and/or noise generation.

+ To use converters that do not have connections between the ground (shield) terminal and any of the other
terminals (A, B, C and D) of this product.

+ Not to place converters and connecting cables in the environment with high electric or magnetic field.

+ When the length of cables connecting this product to the bridge box or converters is large, you will have measured
values substantially lower than the actual value by the amount of voltage drop of bridge source due to line
resistance. The error caused by the voltage drop can be corrected by using the following table listing bridge
voltage drop factors:

_ Bridge resistance length of cable between this product and bridge box
bridge voltage o (wire type: AWG20, at +20°C)
drop factors (©) 20m 50 m 100 m 200 m
(approximate in %): 120 -1.2 -3.0 -5.8 -11.0
350 -0.4 -1.1 -2.1 -4.1
500 -0.3 -0.7 -15 -2.9
1000 -0.1 -0.4 -0.7 -15

NOTE The sample speed must be set at 10 u s step otherwise the signal waveform can not be obtained correctly.
Example : 5us or 11us, etc. makes the waveform distort.
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Section 1. Instructions on the use of amplifier units (2CH AC strain amplifier units)

1.4.3. Setting for 2CH AC strain amplifier units
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Set the equipment after selecting a channel you want.

Proceed with the setting operation by following displayed
instructions.

Refer to Section 2 for detailed instructions of setting
procedures.

Calibration:

Set the calibration value and press the “+(plus mark)”
button or the “- (minus mark)” button to apply calibration.
The + (plus mark) and - (minus mark) buttons indicate
tension and compression, respectively.

Set the button at “OFF” position during the
measurement.

Auto Balance:

/ This provides automatic canceling of initial unbalance

components (offset) of the bridge through automatic
balancing operation by changing C and R values.

R-Balance:

This enables fine adjustment for achieving R-balancing.
Normally, this is used for fine adjustment after
autobalance.
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Section 1. Instructions on the use of amplifier units (2CH AC strain amplifier units)

1.4.4. Synchronization between AC bridge electrical source units (RA11-109)

When you use multiples of this product in parallel, you should synchronize the operation of their AC bridge electrical source units.
Define one(1) of the electrical source units as a master unit for the whole system. Switch the OSC switch of the master AC bridge
electrical source unit to INT position. Switch OSC switches of all the other AC bridge electrical source units (i.e., slave units) to
EXT position.

@ Synchronization of two(2) AC bridge electrical source units

Master Slave
Inammm [naammm
n
T = B I~ ST o T oo e 6 oo
o (<] (<) 8 (<) o (<] (<) (<] (<)
o [0} [0) ) (0] 0]
I It
— —
INT (internal) EXT (external)
(LED light-on) (LED light-off)
[ 2 i)
BNC m BNC
Output cable (47226)
@ Synchronization of more than two(2) AC bridge electrical source units
------ BNC adapters (0243-2118) will be needed when you synchronize more than 2 source units.
Master Slave Slave
/J - \.m. § / ,:/[i\ IO, i \ ’/‘:/@,\ Jnimii| i \\
:"%seseéeesi‘ ‘(_Z—jsseeeeee\ﬁJ [-:"\eeesesee*
1R e i SRR
=m0 o | =m0 A | O =71
INT (internal) EXT (external) EXT (external)
(LED light-on) (LED light-off) (LED light-off)
47226
BNC adapter
0243-2118
1-18
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Section 1.

Instructions on the use of amplifier units (2CH AC strain amplifier units)

1.4.5. Specifications of 2CH AC strain amplifier units(AP11-104)

Number of channels

2 channels(CHs)/unit

Input mode balanced input (Each channel is insulated to each other and also from cabinet in the unit.)
Applied strain gauge
resistance 1200 - 1 kQ

Gauge factor

2.0

Bridge electrical source

sine wave, 2 Vrms, 5 kH

XThe bridge electrical source unit is a separate unit called AC bridge
electrical source unit(RA11-109).
Customers can in advance specify the units installed in the RA1000 series
at the time of delivery as an option.

Auto Balance

Time required within 1 sec./channel

Accurﬁifgflt':g;es'd“a' within £0.5%- FS

Adjustable range of
balancing

resistance component: within +2%(10000x10- of strain)
capacitance component: within 2000 pF

Voltage sensitivity

at least the amount of FS(full scale) for the strain of 500x10

Measurement range

1k, 2k, 5k, 10k, 20k x 10°® of strain

Permissible common mode
input voltage(CMV)

300 VAC

Calibration
(internal calibrator)

+500, 1Kk, 2k, 5k, 10k, 20k x 107 of strain
Accuracy: within +0.5 %-FS

Frequency characteristics

within the range of +1 dB and -3 dB for frequency range of DC - 2 kHz

Linearity

within £0.2%-FS

Low pass filter

two-pole Butterworth type: 10Hz, 30Hz, 100Hz, 300Hz and OFF
attenuation characteristics: -12 dB/oct.

Temperature stability
characteristics

zero point: within £0.05% + FS/°C
range: within £0.05% -+ FS/°C

A/D conversion
characteristics

resolution 16 bits

conversion time 10 ps max.

conversion method | serial comparison method

Input connector

NDIS strain input connector

Withstand voltage

1 kV AC for one minute between input terminal and ground, and between channels.

S/N ratio

-46 dB or greater (when set at Wide Range)

Mass

about 285 g

RA1000 AMP (95691-2076-0000)




Section 1. Instructions on the use of amplifier units (2CH AC strain amplifier units)

1.4.6. External drawings of 2CH AC strain amplifier units
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1.5. Event amplifier units

1.5.1. Overview

Event amplifier units provide status judgment information, such as that of voltage levels (H-level and L-level) and of electric
contacts (open and short). One unit can have connections of up to eight(8) inputs and all inputs have a common ground.

1.5.2. Connection with input signals

@Apmos Connector 1 -4 Connector 5 - 8
INPUT pin Signal Pin Signal
number assignment number assignment
1 @@@ 1 ch 1 input 1 ch 5 input
_|__> @ @ 2 ch 2 input 2 ch6 input
4 @ @ 3 ch 3 input 3 ch7 !nput
@ 4 ch 4 input 4 ch 8 input
5 5 ground 5 ground
il (As seen from the inserting side of the plug) ? r:roltscz)/n(r)]l;gt)scti s ; ;tsclln?]l;g;:;
8 not connected 8 not connected

EV AMP

@ Inputsignals

range of input voltage 0-+24V
Voltage input detection levels H-level: more than 2.5V appro>.<imately
L-level: less than 0.5 V approximately
input current no more than 1 QA
detection levels open: no less than 2 kQ
Contact input short: no more than 250 Q
load current 2 mA(MAX)

ACAUTION Be c_ar_eful that the_ input impedance will decrease up to 50 kQ gpproximately if the input voltage exceeds the
specified range of input voltage, when you apply voltages at the input.

@ Logic IC probes
The logic IC probes comprise a logic IC cord, an IC clip cord and a test clip cord. Connection with the logic IC cord should
be made so that both connecting and connected lines have the same color.

Brown, black yellow

IC clip cord (0311-5008)

Red, black
umber, black E ; E{atjc\ll\(m
logic IC cord (0311-5007) mumber

black
m yellow

black

test clip cord (0311-5009)



Section 1.

Instructions on the use of amplifier units (Event amplifier units)

(continued from the previous page)

channel numt_)e_rs Wlt_hm logic IC cord IC clip cord test clip cord
event amplifier unit
5 brown, black brown, black brown, black
2 6 red, black red red, black
3 7 umber, black umber umber, black
4 8 yellow, black yellow yellow, black

1.5.3. Setting for Event amplifier units

O x2

TRIGGER
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The Detail display/screen is displayed when any one of
the following indications, “ALL CH”,
or ”List”, is shown.
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Set the equipment by selecting a channel you want.

Signal Type:

Signal types for signal inputs are set for chs.1 - 8 in
this box as follows:

Volt = voltage input

Contact = contact input

Event waveform print ON/OFF:

ON/OFF conditions for displays/printing are set in
this box.

Note that data are recorded irrespective of ON/OFF
setting status in this box.
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Section 1. Instructions on the use of amplifier units (Event amplifier units)

1.5.4. Specifications of Event amplifier units(AP11-105)

Number of channels

8 channels(CHs)/unit

logic input (Each channel is insulated to each other; the ground of each channel is connected

Input mode
commonly.)
You can set Volt/Contact separately for each channel input.
Range of input voltage | 0 - +24V
Voltage input Detection level H-level(H):more than 2.5V approx.
. (Volt) L-level(L):less than 0.5V approx.
Input signals

Input current no more than 1pA
short(H):no more than 2500
open(L):no less than 2kQ

2 mA(max.)

Contact input Detection level

(Contact)

Load current

Response time

1A
Xapplies when the input level “H” is +5 V or more.

Waveform recording

The thick line and the thin line are allocated for recording the logic levels of “H” and “L”,
respectively.
(The “short” status of contact inputs is recorded as the “H” level.)
[Judgment of H/L levels]

H-level

L-level
The display position, inter-signal pitch, signal amplitude and baseline width can be changed for up to
two(2) units when the full-scale is set 1/1.

display position can be set in the range 0 - 180 mm

inter-symbol pitch can be set in the range 2.5 - 25 mm

signal amplitude can be set in the range 2.0 - 20 mm

Data recording

Recordings of “1”” and ”0” are made for logic levels of “H” and “L”, respectively.

X -Y recording

N/A(not applicable)

Insulation resistance

no less than 100MQ between input terminal and ground

Withstand voltage

500 V AC for one minute between input terminal and ground

Mass

about 100 g

@ Round DIN connector 8P XT2B-0800 (conforms to DIN45326)
(As seen from the inserting side of the plug)

Connector1-4

Connector 5 - 8

pin signal

number assignment

pin signal
number assignment

1 ch 1 input

1 ch 5 input

2 ch 2 input 2 ch 6 input

3 ch 3input 3 ch 7 input

4 ch 4 input 4 ch 8 input

5 ground 5 ground

6 +15 V output 6 +15 V output
7 not connected 7 not connected
8 not connected 8 not connected

RA1000 AMP (95691-2076-0000)
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Section 1.

Instructions on the use of amplifier units (Event amplifier units)

<Logic IC probes

accessory to event amplifier unit> RT36-163

Logic IC probes are used for connection of the event amplifier unit with electronic
circuits or sequence circuits for measurement of digital signals and/or relay contact

signals.
wire color corresponding input channels
brown ch.1 ch.5
Use red ch.2 ch.6
umber 3ch ch.7
yellow 4ch ch.8
black ground ground
logic IC cord (0311-5007) one(1), 1.5 mlong
. IC clip cord (0311-5008) four(4)/sack, 15 cm long
Composition .
test clip cord (0311-5009) four(4)/sack, 15 cm long

The above comprises one(1) set of probe; two(2) sets are attached to each unit.

1.5.5. External drawings of Event amplifier units
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Section 1. Instructions on the use of amplifier units (2CH TC-DC amplifier units)

1.6. 2CH TC-DC amplifier units

1.6.1. Overview

2CH TC-DC amplifier units are used to make temperature measurement by directly connecting thermocouples (R, T, J, K or W) to
their input terminals. The units can also be used as DC amplifiers.
The units incorporate two(2) channels per unit and the two channels are insulated to each other within the unit.

1.6.2. Connection with input signals

@ Connection instructions
It is very important to correctly connect input circuits to make accurate measurement with low noise level.
Basically, connect input circuits as shown in the following:
* Positive (+ or plus) side of input terminal (red) - high impedance side of thermocouple or signal source (i.e., H-side: hot
side)
* Negative (- or minus) side of input terminal (gray) - low impedance side of thermocouple or signal source (i.e., L-side:
low side)

@API1—106
A thermocouple or
INPUT

A + (plus) high impedance side

(voltage output)

+

50V

MAX
-

- (minus) low impedance side (=)

1 SO
50V
PK
MAX
L

+

—
B 300V
PK

TC-DC AP L

« Do not use unnecessarily long cables for input connection.
NOTE « Use shielded cables for input connection to avoid electrostatic noise.
 Twist the positive(+) and negative(-) lines of the input cable to avoid magnetic noise.

* Please keep the signal source impedance as low as possible, i.e., less than 100 ohms. The lower the signal
source impedance, the higher the quality of measurement records that you can get.

@ Notes and tips on the use of temperature/voltage (TC-DC) amplifier units:
Temperature/voltage (TC-DC) amplifier units can also be used as DC amplifiers.
The following describes some notes and tips on the use of TC-DC amplifier units as temperature amplifiers and as DC
amplifiers:

Use of TC-DC amplifier units as temperature amplifiers:

* Directly connect the original raw wire or the compensation conductor of a thermocouple to the input terminal

ACAUT'ON of the unit. Instead, you may use a crimping terminal (4 mm in diameter) with low heat capacity at the unit
input terminal.

« Connect a thermocouple to the input terminal particularly paying attention to the correctness of its polarity. If
wrong connection in polarity is made for a thermocouple at the unit input terminal, the recorded temperature
will be lower than the actual temperature.

* When a thermocouple is directly connected to the unit input terminal, set an internal temperature
compensation with a reference contact.

» When a temperature compensation with a reference contact is set externally, you will also need an external
temperature compensation for the reference contact such as a zero-control scheme.

« Start your measurement at least 30 minutes after switching the power on, providing sufficient time period of
equipment warm-up, so that stable measurement can be made.

+ Make temperature measurement at least about 10 minutes after thermocouples have been connected.

+ Accurate measurement cannot be made due to temperature gradient at the terminal section if the input
terminal is directly hit by a hot wind or a cold wind. To cope with such a situation, put an enclosure around
the input terminal.

» When the unit is used as a temperature amplifier, the unit is not suitable to record signals in general (i.e.,
voltage measurement), since a built-in linearizer is connected to the circuit. In this case, set at “Measure
with V.
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Section 1. Instructions on the use of amplifier units (2CH TC-DC amplifier units)

Use of TC-DC amplifier units as DC amplifiers:

« If you apply, by error, any voltages that are more than the permissible input voltage (£50V in DC or in AC

ACAUTION peak value), equipment failures would be induced due to breakdown of internal parts or other reasons. Do
not apply input voltages exceeding the permissible voltage.

* Input impedance:
The input impedance is approximately ten(10) MQ at the ranges 100mV - 2V-FS in the voltage input mode
(approximately one (1)MQ at the ranges 5 - 50V-FS). However, note that the input impedance will be
lowered to approximately 5 or 6 kQ at minimum, when the input voltage exceeds +6 V (in DC or in AC
peak value).

Common notes and tips:

NOTE + Use the unit by confirming the permissible common mode input voltages(CMV) to be no more than 300 V
(in DC or in AC peak value).

+ Use such cables that have insulation sheath with no less than 2kV of withstand voltages.

» Do not apply voltages exceeding the permissible common mode input voltage, since application of such
voltages would lead to malfunctions or failures of equipment. Also, note that recorded waveforms may
involve noise components due to degradation of common mode rejection ratio(CMRR), when noise-like
impulsive common mode voltages are applied.

NOTE The sample speed must be set at 10 » s step otherwise the signal waveform can not be obtained correctly.
Example : 5 i sor 11 i s, etc. makes the waveform distort.

TIPS Kinds of thermocouple and the characteristics
Advantages Disadvantages
K Good linearity of electromotive force. Weak for reducing atmosphere.
Suitable to oxidied atmosphere. High electric resistance.

Cheaper than K thermocouple.

J High sensitivity.

Nonmagnetic.

Cheap and easy to get.

T Good low temperature characteristics.
Suitable to reducing atmosphere.
High accuracy.

Weak for reducing atomosphere.
High electric resistance.

Maximum operating themperature is low.
Heat-conductive error is large.

Unevenness and deterioration are little. No good I|near|_ty of electromotive force.
Weak for reducing atomosphere.

R GO_Od chemical resistance and oxidic Impossible to measure lower temperature than
resistance. 0°C.

Useable as standard.

Suitable to inert-gas and hydrogenj-gas.

R Not specified in JIS.
Good characteristics in high temperature.

RA1000 AMP (95691-2076-0000) 1-27



Section 1. Instructions on the use of amplifier units (2CH TC-DC amplifier units)

1.6.3. Setting for 2CH TC-DC amplifier units

The Detail display/screen is displayed when any one of
the following indications, “ALL CH”, ”Sig.Name”
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Set the equipment after selecting a channel you want.

1A 2-A ) 3-A ) 4-A ] oA A | &-h
HECC | FFT JHRDC § SCST EL TOC FL) . . . -
515l 5lacloel6El 51k Proceed with the setting operation by following
EDC FFT JHRDC ) AC=ETR HOM B TCDC | MOM dlSp'EIyed InStrUCtIOﬂS

FL)
-B. 0156 Refer to Section 2 for detailed instructions of setting
: e Jorr P nTT. | AL X 4
c W L] I“ | procedures that are not described herein.

ST, Extend User

Cory.
- @ Position
[@ 0.00% | [Ar10] A +5]¥ S[¥-10 Input mode:
- Input mode « Measurement of temperature in degrees Celsius
[Measure with C ]| * Measurement of temperature in degrees Fahrenheit
- Fangs + Measurement of DC voltages
[® 500°C | [ Wide Jrormall | The three(3) modes above can be switched between them

R Type T Typs JType W Type for measurement use.

[ 1seeec | [ 4eerc | [ 120e°c | [ 2400°C |
K Type
¢
- Filter

5khz [ 500z [ 3erz [ 1hz |

Use irterral B.JC.

The left-hand screen shows a setting display when
“Measure with °C” is set.

“Setup input mode” window

v input m

Measure with O
O Measure with °F
O Measure with ¥

AL CH | [5iz. Mame]

“Use internal temperature compensation for reference"

This check box is used to choose whether internal or external .
temperature compensation is used for the reference contact point.
As an initial condition, check this box when you want to use the unit
with directly connecting thermocouples.

Do not check the box if you want to use the unit with temperature
compensation of zero-control.
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Section 1.

Instructions on the use of amplifier units (2CH TC-DC amplifier units)

When set at temperature measurement in Fahrenheit:
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want.

Proceed with the setting operation by following
displayed instructions.

Refer to Section 2 for detailed instructions of
setting procedures that are not described herein.

“Use internal temperature compensation for
reference junction”

This check box is used to choose whether
internal or external temperature compensation
is used for the reference contact point.

As an initial condition, check this box when
you want to use the unit with directly
connecting thermocouples.

Set the equipment after selecting a channel you
want.

Proceed with the setting operation by following
displayed instructions.

Refer to Section 2 for detailed instructions of
setting procedures.

RA1000 AMP (95691-2076-0000)
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Section 1.

Instructions on the use of amplifier units (2CH TC-DC amplifier units)

1.6.4. Specifications of 2CH TC-DC amplifier units(AP11-106)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel in the unit is insulated to each other and also from cabinet.)

Input coupling modes

DC coupling

Applicable thermocouples

R, T,J, Kand W

Measurement range

Use of units as thermocouple amplifiers:
range of temperature measurement

range display in Celsius
R1800 1760°C (0 - 1760°C)
T400 400°C (-200 - 400°C)
J1200 1100°C (-200 - 1100°C)
K500 500°C (-200 - 500°C)
K1400 1370°C (-200 - 1370°C)
W2400 2300°C (0 - 2300°C)

Equipped with fine adjustment capabilities in individual ranges
Use of units as DC amplifiers

100mV-FS, 200mV-FS, 500mV-FS

1V-FS, 2V-FS, 5V-FS, 10V-FS, 20V-FS, 50V-FS

Equipped with fine adjustment capabilities in individual ranges

Accuracy

For the use of units as thermocouple amplifiers: within £0.5%-FS
For the use of units as DC amplifiers:
within £0.3% FS of range accuracy and within £0.1%- FS of linearity

Reference contact point

switchable between internal and external compensation

Compensation accuracy for
reference contact point

within £2°C of accuracy (when temperature balance is maintained at input terminal section)

Offset accuracy

For the use of units as DC amplifiers: within £0.3% « FS
mainframe operation

Xt 23 T of environment temperature of

Input impedance

no less than 10 MQ  Xapproximately 1M« for the ranges of 5, 10, 20 and 50V-FS for use as DC
amplifiers

Permissible input voltage

+50V (in DC or in AC peak value)

Permissible common mode
input voltage(CMV)

+300 V (in DC or in AC peak value)

Common mode rejection
ratio(CMRR)

No less than 120 dB for frequencies DC - 60 Hz

Frequency characteristics

within the range of +0.5 dB and -3 dB for frequency range of DC - 40 kHz

Low pass filter

three-pole Bessel type:
1Hz, 30Hz, 500Hz, 5kHz and OFF
attenuation characteristics: -18 dB/oct.

Temperature stability

For the use of units as temperature amplifiers:
| range: | within +0.04% « FS/°C
For the use of units as DC amplifiers:

characteristics zero point: within £0.03% « FS/°C
range: within £0.01% < FS/°C
resolution 15 bits
A/D conversion characteristics conversion time 10 ps max.
conversion method serial comparison method

Input connector

terminal base: M4

Withstand voltage 1.5 kV AC for one minute between input terminal and ground, and between channels.
For use of units as DC amplifiers: -52 dB or greater (when set at Wide Range)
S/N ratio For use of units as thermocouple amplifiers: -60 dB or greater (when set at Wide Range, with 5kHz
filter)
Mass about 240 g

1-30 RA1000 AMP (95691-2076-0000)
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1.6.5. External drawings of 2CH TC-DC amplifier units
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Section 1. Instructions on the use of amplifier units (TC-DC amplifier units)

1.7. TC-DC amplifier units

1.7.1. Overview

TC-DC amplifier units are used to make temperature measurement by directly connecting thermocouples (R, T, J, K or W) to their
input terminals. The units can also be used as high-sensitivity DC amplifiers.

1.7.2. Connection with input signals

AP1I*IO7

thermocouple or

+ signal source (voltage output)
@ - ol high impedance side o
50V
PK
i MAX F ()
_ - (minus) low impedance side i
1
300\/ .....................................
PK
MAX
TC-DC AMP L
« Do not use unnecessarily long cables for input connection.
NOTE « Use shielded cables for input connection to avoid electrostatic noise.

+ Twist the positive(+) and negative(-) lines of the input cable to avoid magnetic noise.
* Please keep the signal source impedance as low as possible, i.e., less than 100 ohms. The lower the signal
source impedance, the higher the quality of measurement records that you can get.

@ Notes and tips on the use of temperature/voltage (TC-DC) amplifier units:
Temperature/voltage (TC-DC) amplifier units can also be used as DC amplifiers.
The following describes some notes and tips on the use of TC-DC amplifier units as temperature amplifiers and as DC
amplifiers:

Use of TC-DC amplifier units as temperature amplifiers:

ACAUTION « Directly connect the original raw wire or the compensation conductor of a thermocouple to the input terminal
of the unit. Instead, you may use a crimping terminal (6 mm in diameter) with low heat capacity at the unit
input terminal.

« Connect a thermocouple to the input terminal particularly paying attention to the correctness of its polarity. If
wrong connection in polarity is made for a thermocouple at the unit input terminal, the recorded temperature
will be lower than the actual temperature.

» When a thermocouple is directly connected to the unit input terminal, set an internal temperature
compensation with a reference contact.

» When a temperature compensation with a reference contact is set externally, you will also need an external
temperature compensation for the reference contact such as a zero-control scheme.

« Start your measurement at least 30 minutes after switching the power on, providing sufficient time period of
equipment warm-up, so that stable measurement can be made.

+ Make temperature measurement at least about 10 minutes after thermocouples have been connected.

+ Accurate measurement cannot be made due to temperature gradient at the terminal section if the input
terminal is directly hit by a hot wind or a cold wind. To cope with such a situation, put an enclosure around
the input terminal.

» When the unit is used as a temperature amplifier, the unit is not suitable to record signals in general (i.e.,
voltage measurement), since a built-in linearizer is connected to the circuit. In this case, set at “Measure
with V”

1-32 RA1000 AMP (95691-2076-0000)



Section 1. Instructions on the use of amplifier units (TC-DC amplifier units)

Use of TC-DC amplifier units as DC amplifiers:

ACAUTION

- If you apply, by error, any voltages that are more than the permissible input voltage (+50V in DC or in AC

peak value), equipment failures would be induced due to breakdown of internal parts or other reasons. Do
not apply input voltages exceeding the permissible voltage.

* Input impedance

The input impedance is approximately ten(10) MQ at the ranges 100mV - 2V-FS in the voltage input mode
(approximately one (1)MQ at the ranges 5 - 50V-FS). However, note that the input impedance will be
lowered to approximately 5 or 6 kQ at minimum, when the input voltage exceeds +6 V (in DC or in AC
peak value).

Common notes and tips:

NOTE

NOTE

TIPS

= Use the unit by confirming the permissible common mode input voltages(CMV) to be no more than 300 V

(in DC or in AC peak value).

= Use such cables that have insulation sheath with no less than 2kV of withstand voltages.
- Do not apply voltages exceeding the permissible common mode input voltage, since application of such

voltages would lead to malfunctions or failures of equipment. Also, note that recorded waveforms may
involve noise components due to degradation of common mode rejection ratio(CMRR), when noise-like
impulsive common mode voltages are applied.

The sample speed must be set at 10 u s step otherwise the signal waveform can not be obtained correctly.
Example : 5z sor 11 u s, etc. makes the waveform distort.

Kinds of thermocouple and the characteristics

Advantages Disadvantages
K Good linearity of electromotive force. Weak for reducing atmosphere.
Suitable to oxidied atmosphere. High electric resistance.
Cheaper than K thermocouple. .
J Hi hp e P Weak for reducing atomosphere.
19 sen5|t_|V|ty. High electric resistance.
Nonmagnetic.
Cheap and easy to get. . . .
P y 0 4Q - Maximum operating themperature is low.
T Good low temperature characteristics. Heat-conductive error is large
Suitable to reducing atmosphere.
High accuracy. L )
Unevenness and deterioration are little. No good Imean_ty of electromotive force.
R . . - Weak for reducing atomosphere.
Good chemical resistance and oxidic Impossible to measure lower temperature than
resistance. 0°C.
Useable as standard.
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Section 1.

Instructions on the use of amplifier units (TC-DC amplifier units)

1.7.3. Setting for TC-DC amplifier units

INPUT

TRIGGER

O

SToR

The Detail display/screen is displayed when any one of the
following indications, “ALL CH”, ”Sig.Name” or "List”, is
shown.
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Set the equipment by selecting a channel you want.

Proceed with the setting operation by following
displayed instructions.

Refer to Section 2 for detailed instructions of setting
procedures that are not presented on this page.

= E B E R 8-
HSDC ) FEFT | HRDC § &C°ST EL TCDC FL) _
= I E
ﬂ)c FFET HRE&IST oM R TCOC R MOM FL)
~0-2053) IS Lor ] [ JC A ]
User
STO. Extend Cors.
- @ Fosition
[@ 0.00% | | A+10] A S]¥ 5] ¥-10
- Input mode
[Measure with T ]
- Farge
[ 200° C | [ Wide Jrormall g |
R Type T Type
[ 1e0ecc | soecc | [ 400°c | 200°C |
J Type K Type
[teoorc [ 200 c | [1200°C [JERN
- Filter
SkHz [500Hz [ 300z [ 1Hz |
I?Use irternal R.J.C.
el o1 | [sie. teme]

\

“Use internal temperature compensation for reference junction”

This check box is used to choose whether internal or external temperature

compensation is used for the reference contact point.

As an initial condition, check this box when you want to use the unit with

directly connecting thermocouples.

Do not check the box if you want to use the unit with temperature

compensation of zero-control.

Input mode:

» Measurement of temperature in degrees Celsius

» Measurement of temperature in degrees Fahrenheit

» Measurement of DC voltages

The three(3) modes above can be switched between them
for measurement use.

The left-hand screen shows a setting display when
{Measure with ‘C” is set.

“Setup input mode” window

o inpUt me

Measure with O
O Measure with °F
O Measure with W
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When set at temperature measurement in Fahrenheit:

ol .elanlernlonlen " Set the equipment after selecting a channel
EDC FFT JHRDC R ACST E\ TCDCO FL you Want
iE‘._DBC ey e et i o e Proceed with the setting operation by
following displayed instructions.
31. 939 ) S .
°F G | oFF | [LINIT. I“ AL | Refer to Section 2 for detailed instructions
- Toor of setting procedures that are not described
o] Bxtend | o0 herein.
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[AL o | iz Neme] connecting thermocouples.
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o) &8 L EE ) BB R ] R ] &8 Proceed with the setting operation by
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1.7.4. Specifications of TC-DC amplifier units(AP11-107)

Number of channels

1 channel(CH)/unit

Input mode

unbalanced input (The channel in the unit is insulated  from cabinet.)

Input coupling mode

DC coupling

Applicable thermocouples

R, T,Jand K

Measurement range

Use of units as thermocouple amplifiers:
range of temperature measurement

range display in Celsius

R800 800°C (0 - 800°C)

R1600 1600°C (0 - 1600°C)

T200 200°C (-200 - 200°C)

T400 400°C (-200 - 400°C)

J200 200°C (-200 - 200°C)

J1000 1000°C (-200 - 1000°C) Equipped with fine adjustment
K200 200°C (-200 - 200°C) capabilities in individual ranges
K1200 1200°C (-200 - 1200°C)

Use of units as DC amplifiers
10mV-FS, 20mV-FS, 50mV-FS, 100mV-FS, 200mV-FS, 500mV-FS
1V-FS, 2V-FS, 5V-FS, 10V-FS, 20V-FS, 50V-FS
Equipped with fine adjustment capabilities in individual ranges

Accuracy

For the use of units as thermocouple amplifiers: within +0.5%-FS of range accuracy
Xwithin £1%-FS of range accuracy of -200 - 0 < for 200 < -FS range

For the use of units as DC amplifiers:

within £0.5%-FS of range accuracy and within +0.1%-FS of linearity

Frequency characteristics

within the range of +0.5 dB and -3 dB for frequency range of DC - 40 kHz

Reference contact point

switchable between internal and external compensation

Offset accuracy

For the use of units as DC amplifiers: within £0.3%-FS at 23 <C of environment temperature of
mainframe operation

Input impedance

no less than 10 MQ  Xapproximately 1M2 for the ranges of 5, 10, 20 and 50V-FS for use as DC
amplifiers

Permissible input voltage

+50V (in DC or in AC peak value)

Permissible common mode
input voltage(CMV)

+300 V (in DC or in AC peak value)

Common mode rejection
ratio(CMRR)

No less than 120 dB with shorted input for 60 Hz

Compensation accuracy for
reference contact point

within £2°C of accuracy (when temperature balance is maintained at input terminal section)
Aéwithin #1 < at 20 <C when temperature balance is maintained at input terminal section

Low pass filter

three-pole Bessel type: 1Hz, 30Hz, 500Hz, 5kHz and OFF
attenuation characteristics: -18 dB/oct.

For the ranges of 800°C for R-type and of 200°C for K, T and J types of thermocouples:

| range | within +0.04% « FS/°C
Temperature stability For 10mV-FS range for DC amplifiers:
characteristics zero point +0.03% ¢+ FS/°C
range +0.01% + FS/°C
resolution 14 bits
AJ/D conversion characteristics conversion time 10 ps max.
conversion method serial comparison method

Input connector

conversion method

Withstand voltage 1.5 kV AC for one minute between input terminal and ground
For use of units as DC amplifiers: -46 dB or greater (when set at Wide Range)
S/N ratio For use of units as thermocouple amplifiers: -60 dB or greater (when set at Wide Range, with 5kHz
filter)
Mass about 200 g
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1.7.5. External drawings of TC-DC amplifier units
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Section 1. Instructions on the use of amplifier units (F/V converter units)

1.8. F/V converter units

1.8.1. Overview

F/V converters are used to convert input signal frequencies into analog voltages.

@ CAUTION @ Application of voltages of more than 100V (in DC or in AC peak value) to the input of this type of units will
lead to equipment failure. Use F/V converter units always at voltages no less than 100V (in DC or in AC
peak values)

1.8.2. Connection with input signals

1) Connection instructions
It is very important to correctly connect input circuits to make accurate measurement with low noise level.
Basically, connect input circuits as shown in the following:
* Positive (+ or plus) side of input terminal (red) «high impedance side of signal source (i.e., H-side: hot side)

* Negative (- or minus) side of input terminal (gray) «low impedance side of signal source (i.e., L-side: low side)

A @API]—]OS

INPUT signal source

high impedance side (+)
O - :
/ low impedance side -
100\/
PK
M

42V
PK
MAX
i L

CONVERTER —

@ CAUTION @Please pay attention to the following points when you want to record low level signals:
* not to use unnecessarily long cables for input connection
* to use shielded cables for input connection to avoid electrostatic noise

@Please keep the signal source impedance as low as possible, i.e., less than 100 ohms.
* From the point of view of noise contribution, the lower the signal source impedance, the higher the quality of
measurement records that you can get.

@ Use the unit by keeping the common mode signal voltage (CMV) at no more than 300 V (in DC or in AC
ﬁﬁ WARNING - .
peak voltage), when the signal source is not grounded.

@ Use such cables that have insulation sheath with withstand voltages of no less than 2 kV.

2) Input signals

AWARMNG @ Maximum input voltage

The maximum permissible input voltage is 100 V (in DC or in AC peak values). If you apply, by error, an
input voltage exceeding 100 V (in DC or in AC peak value), this will lead to equipment failure caused by
breakdown of parts that are used internal to the unit.
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@Permissible common mode input voltage (CMV)
Use insulated BNC cables for input connection by all means, which may be attached as an optional item. Be
careful to maintain the common mode input voltage (CMV) at no more than £300V (in DC or in AC peak
value).
Also, note that input frequencies may not always be correctly converted to analog values due to degradation of
common mode rejection ratio (CMRR), when noise-like impulsive common mode voltages are applied.
Do not apply input voltages exceeding the specified permissible common mode input voltage of 300 V, peak
value. This is because application of such voltages would lead to malfunctions of equipment.

ACAUTK,N @Ranges of operational input voltages and frequencies

Be careful that measurement results will involve errors if you apply input voltages that are outside the
frequency range of 0.3 - 30 V, peak-to-peak.

Also, note that the specified input frequency range is 1 Hz - 10 kHz.

@Detection of the input frequency is done at the instant of the level of the input signal passing through the
trigger level. Therefore, the input waveform should always be fluctuating around the voltage level of
approximately 0.1 V for you to perform frequency measurement.

@ Input impedance
The input impedance is always 100 Q approximately.

N O T E J * Maintain the input voltages within the range of -12V - +12V in using the equipment.

Normal and correct measurement cannot be expected if the input voltage exceeds the range above.
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Instructions on the use of amplifier units (F/V converter units)

1.8.3. Setting for F/V converter units
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/Set the equipment by selecting a channel you want.

Proceed with the setting operation by following displayed
instructions.

Refer to Section 2 for detailed instructions of setting procedures
that are not presented on this page.

Trigger Level:

This unit converts the input frequency into desired data form by
detecting the rising edge of the input signal.

You can change the detection voltage level in this box. The initial
status (default) of the detection level is “0 V.

Filter:

Choose one of the following two filter modes for operation of this
unit:

“Ripple first”:----- To be used when you want to place the priority
on the level of ripples (normally no more than 0.3 %).The initial
status (default) is set at this choice.

“Resp. first”:-----+ To be used when you want to place the priority
on the response time.

The relationship between the “Ripple first” and “Resp. first” is
shown in the following table:

Ripple first Resp. first
lljangg inol response time ool response time
(Hz-FS) ripple (ms) ripple (ms)

100 0.3% about 600 about 3% about 200
200 0.3% about 300 about 3% about 100
500 0.3% about 200 about 2% about 50
1k 0.3% about 200 about 2% about 30
2k 0.3% about 200 about 1% about 20
5k 0.3% about 30 about 1% about 20
10k 0.3% about 20 about 1% about 5

% See the following for more detailed information on the
ripple and the response time:
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X Ripple ratio and response time

~

ripples

90%FS

output signal

response time

input signal |||||||||| ||||||||||||||||||||||||||||||||||||||

Ripple ratio: Ripples are defined as a type of waveform like wavelets that are contained in the output
signal. The ripple ratio is defined as a percentage % with respect to the full scale.
The magnitude of ripples depends on the frequency of the input signal.

Response time: The response time is defined as the time period that the output signal reaches 90% of
the full scale when the input signal is such that it produces the full scale output in the
stable condition (e.g., input signal of 10kHz for the range of 10kHz-FS(full scale)).
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1.8.4. Specifications of F/V converter units(AP11-108)

Number of channels

1 channel(CH)/unit

Input mode

unbalanced input (The channel is insulated from cabinet.)

Input coupling modes

AC coupling and DC coupling

Input frequency range

1Hz-10kHz

Triggering level

selectable between about 0V or about 2.5V

Input pulse width

no less than 20 us

Sensitivity and Accuracy

Input range 100, 200, 500, 1k, 2k, 5k and 10kHz-FS (seven ranges in all)

Accuracy within £0.5% - FS

Offset accuracy

within +0.5% « FS Xt 25 < of environment temperature of mainframe operation

Input impedance

no less than 100 kQ

Permissible input voltage

+100V(in DC or in AC peak value)

Permissible common mode

+42 V (in DC or in AC peak value) for an amplifier unit only.

input voltage(CMV) X300 VAC when an insulated BNC cable(signal cable 0311-5175) is used.
Linearity within +0.3% « FS

Response time and ripples

zero point; within £0.03%  FS/°C
range: within £0.02% ¢« FS/°C

Response time and ripples

When “Ripple first” is selected, ripples are automatically set/controlled so that the ripple ratio is

confined to within 0.3%-FS.
When “Resp. first” is selected, the response time is automatically set/controlled to be the shortest.

Range Ripple first Resp. first

Hz-FS Response time Ripples Response time Ripples
100 about 600ms about 0.3%-FS about 200ms about 5.0%-FS
200 about 300ms about 0.3%-FS about 100ms about 4.0%-FS
500 about 200ms about 0.3%-FS about 50ms about 3.0%-FS
1k about 200ms about 0.3%-FS about 30ms about 3.0%-FS
2k about 200ms about 0.3%-FS about 20ms about 3.0%-FS
5k about 30ms about 0.3%-FS about 20ms about 2.0%-FS
10k about 20ms about 0.3%-FS about 10ms about 2.0%-FS

Response time: time period required for waveform to reach 90%-FS(full scale)

A/D conversion characteristics

resolution 16 bits

conversion time 10 ps max

conversion method serial comparison method

Input connector

insulated connector of the BNC type

Withstand voltage

1.5 kV AC for one minute between input terminal and ground.

Mass

about 125 g
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Instructions on the use of amplifier units (F/V converter units)

1.8.5. External drawings of F/V converter units
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Section 1. Instructions on the use of amplifier units (2CH vibration & RMS amplifier units)

1.9. 2CH vibration & RMS amplifier units

1.9.1. Overview

2CH vibration & RMS amplifier units have dual capabilities of A/D-converting output voltages of piezoelectric acceleration sensors

built-in the amplifier and of A/D-converting the root-mean-square value of input voltages.
The units incorporate two(2) channels per unit and the two channels are insulated to each other within the unit.

ACAUTION

@ Application to this unit of voltages exceeding the permissible input voltages specified below will lead to
equipment failure. Maintain the input voltages not exceeding the permissible voltages at all times.

Permissible input voltages

Input Ranges

(Dc or AC peak value) RMS mode DC mode
100 vV 0.1-1Vrms-FS 0.1-5V-FS
500 V 2 -350 Vrms-FS 10 - 500 V-FS

1.9.2. Connection with input signals

signal source

(+)

AWARNING

A@APIHOQ
INPUT
A
high impedance side
O g : p :
/ low impedance side
100V 0. 1-50)
500V (10-500V)
PK MAX
L‘
B O high impedance side
3 low impedance side
VIBRATION & J_A
RMS ANP =

Use by all means insulated BNC cables (optional item: input signal cables 0311-5175, with a BNC
connector and test clips, of 2 m in length) for input connection. The outer shell of BNC connectors of the
metallic type has the negative (-) polarity potential of the input signal. Therefore, you would be suffered

with electric shock by touching the outer shell while the cable is connected to a signal source. Thus, note
that it is very dangerous for you to touch it. Confirm that the common mode input voltage is within the
range of £42 VDC(in DC or in AC peak value) through carrying out appropriate examination of the signal

source.

NOTE @Please pay attention to the following points when you want to record low level signals:

* not to use unnecessarily long cables for input connection
* to use shielded cables for input connection to avoid electrostatic noise

@ Please keep the signal source impedance as low as possible, i.e., less than 100 ohms.
The lower the signal source impedance, the higher the quality of measurement records.

@ Input Signals

- Permissible input voltages

ACAUTION

If you apply, by error, any voltages that are more than the permissible voltage defined for each sensitivity

range, equipment failures would be induced due to breakdown of internal parts or other reasons. Do not apply
input voltages exceeding the permissible voltages for individual sensitivity ranges listed in the following table:

Sensitivity ranges(V in FS)

0.1,02,05/1,2,5

10, 20, 50, 100, 200, 500

Permissible input voltages(V)

100V

500 V
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* Input impedance
The input impedance is approximately one(1) MQ. However, note that the input impedance will be lowered
to approximately 15 kQ, when the input voltage becomes +8 V or more for the input sensitivity ranges of 0.1
- 5 V-FS(full-scale) in the DC coupling mode.

= Permissible common mode input voltages(CMV)
Use the insulated BNC cable, an optional item. In this case, confirm that the permissible common mode input
voltage is no more than +300 V in DC or in AC peak value.

= In the vibration mode and the vibration RMS mode, a constant-current of 2 mA is output from the amplifier.

ACAUT'ON (18 V or more can be output.)
Do not connect any other sensors other than the types of sensors that are specified for the use with the amplifier.
If a wrong sensor is connected, the connected equipment may be damaged.

= In the vibration mode, do not apply voltages at the input. Application of voltages of +£30 V or more at the input
by error would induce amplifier failures.

NOTE R - Usecables having the insulation sheath of no less than 2 kV of withstand voltages.

- Do not apply voltages exceeding the permissible common mode input voltage, since application of such voltages
would lead to malfunctions or failures of equipment. Also, note that recordings may involve noise components
due to degradation of common mode rejection ratio(CMRR), when noise-like impulsive common mode
voltages are applied.

- Use the equipment through keeping the input voltage within the range of -30V - +30V including the DC

NOTE component, when the sensitivity range is one of 0.1 - 5 V-FS in the AC coupling mode.

Note that correct measurement cannot be expected when the input voltage exceeds the voltage range mentioned
above.

The sample speed must be set at 10 « s step otherwise the signal waveform can not be obtained correctly.

NOTE .
Example : 5 u sor 11 u s, etc. makes the waveform distort.

RA1000 AMP (95691-2076-0000) 1-45
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1.9.3. Setting for 2CH vibration & RMS amplifier units
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| Setthe equipment by selecting a channel you want.

Proceed with the setting operation by following
displayed instructions.

Refer to Section 3 for detailed instructions of setting
procedures.

The figure in the left-hand side shows the operation
of the 2CH vibration type RMS amplifier unit in the
RMS converter mode for the input mode (i.e., input
mode = RMS converter mode).
You can set the input mode at one of the following
modes by switching the input mode to an appropriate
one:

* Voltage measurement mode

- RMS converter mode

- Vibration sensor mode

* Vibration, RMS output mode

Switching of the input mode is made on the Extend
screen.
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Switching/changing of input mode:
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Unit settings in the vibration sensor mode and in the vibration sensor RMS output mode:
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+ Sensor sense
= Converter Sen.
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Instructions on the use of amplifier units (2CH vibration & RMS amplifier units)

1.9.4. Specifications of 2CH vibration & RMS amplifier units(AP11-109)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel is insulated to each other and also from cabinet within the unit.)

Input coupling modes

AC coupling and DC coupling

Sensitivity and Accuracy

For voltage measurement mode and for RMS converter mode:
0.1,0.2,0.5, 1, 2 and 5 V-FS (Voltages exceeding £30V shall not be applied for
the ranges 0.1 - 5 V-FS in AC coupling.)
10, 20, 50, 100, 200 and 500 V-FS
(The unit should be interpreted as Vrms-FS for RMS converter mode.)
For every range(i.e., £0.1 - +500 V-FS), fine adjustment capability and

Input range wide-scale provisions are provided.
For vibration sensor mode and for vibration sensor RMS output mode:
5km/s?, 2km/s2, 1km/s2, 500m/s2, 200m/s2 and 100m/s?-FS
The unit can also be set at G.
(The unit should be interpreted as m/s?-FS or m/s?rms-FS)
For every range, fine adjustment capability and wide-scale provisions are
provided.
within £0.3% -+ FS
Accuracy Mavithin £0.8%-FS for 500 V-FS

Sensitivity expression change capability is provided (for 1/1 full scale).

Offset accuracy

within +0.3% - FS for use as DC amplifier X¢at 23<C of environment temperature of mainframe
operation

Input impedance

no less than 1 MQ

Permissible input voltage

+500V(DC or AC peak value)
X#100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common mode

+42 V (DC or AC peak value) for an amplifier unit only

input voltage(CMV) X300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Common mode rejection .
ratio(CMRR) No less than 80 dB for frequencies DC - 60 Hz

Frequency characteristics

For DC coupling:

within the range of +1 dB and -3 dB for frequency range of DC - 50 kHz
For AC coupling:

within the range of +1 dB and -3 dB for frequency range of 1 Hz - 50 kHz

Linearity

within +0.1%-FS

Low pass filter

four-pole Butterworth type: 30Hz, 100Hz, 300Hz, 1kHz and OFF (50kHz)
attenuation characteristics: -24 dB/oct. approximately

High pass filter

four-pole Butterworth type: 10Hz, 30Hz, 100Hz and OFF
attenuation characteristics: -24 dB/oct. approximately

Sensor power supply

no less than 2mA and 18V

RMS output capability

0.1,0.2,0.5, 1.0, 2.0, 5.0, 10, 20, 50, 100, 200 and 350 Vrms-FS
accuracy: within £2%-FS

crest factor: 5 max.

(except for ranges of 200Vrms-FS and 350Vrms-FS)

Temperature stability
characteristics

zero point: within £0.02% - FS/°C
range: within £0.01% - FS/°C (for RMS converter mode: within £0.01% - FS/°C)

A/D conversion characteristics

resolution 16 bits

conversion time 10 ps max.

conversion method serial comparison method

Input connector

insulation type BNC connector

Withstand voltage

1.5 kV AC for one minute between input terminal and ground, and between channels.

S/N ratio

-46 dB or greater (when set at Wide Range)

Mass

about 270 ¢

RA1000 AMP (95691-2076-0000)
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Section 1. Instructions on the use of amplifier units (2CH vibration & RMS amplifier units)

1.9.5. External drawings of 2CH vibration & RMS amplifier units
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Section 1. Instructions on the use of amplifier units (2CH DC strain amplifier units)

1.10. 2CH DC strain amplifier units

1.10.1. Overview

The 2CH DC strain amplifier unit has dual capabilities of A/D-converting voltage variations obtained from strain gauge-type
converters or from strain gauges connected to the input and of converting fine voltages into 16 bits of data with high resolution.
The units incorporate two(2) channels per unit and the two channels are insulated to each other within the unit.

1.10.2. Connection with input signals

@ Connection instructions
The diagrams/figures below show the input section of the 2CH DC strain amplifier unit.
Strain gauge type converters or bridge boxes are connected to the input connector.
When the unit is used as a DC amplifier, the terminals of B(- input), D(+ input) and E(shield/ground), are used.
Use the cable dedicated to the connection of the unit.

i: @APH*HO

A INPUT

Connector diagram |

/\ @ +input @
®@®
® -output © @@
@ - input Connector pin layout

\-/ @ -+ output
® Ground (Shielding)

NOTE

@ Notes on the use of the converter
Observe the following when you use the converter:
* To tightly fix converters at place by referring to the converter instruction manual, since unstable fixation of the

converters will lead to equipment malfunctioning and/or noise generation.
- To prevent converters and connecting cables from rain, water, etc., while they are humidity resistant in general.

* To use converters that do not have connections between the ground (shield) terminal (E) and any of the other
terminals (A, B, C and D) of this product.

* Not to place converters and connecting cables in the environment with high electric or magnetic field.

» When the length of cables connecting this product to the bridge box or converters is large, you will have
measured values substantially lower than the actual value by the amount of voltage drop of bridge source due
to line resistance. The error caused by the voltage drop can be corrected by using the following table listing

bridge voltage drop factors:

bridge voltage drop factors (approximate in %):

bridge resistance length of cab!e between this product and bridge box
@ (wire type: AWG20, at +20°C)

20m 50 m 100 m 200 m

1200 -1.2 -3.0 -5.8 -11.0

350Q -0.4 -1.1 -2.1 -4.1

500Q -0.3 -0.7 -15 -2.9

1kQ -0.1 -04 -0.7 -15

1-52

RA1000 AMP (95691-2076-0000)
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1.10.3. Setting for 2CH DC strain amplifier units
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Refer to Section 2 for detailed instructions of setting
procedures.

Window for setting input mode
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Auto Balance:

This provides automatic canceling of init
unbalance components (offset) through automatic
balancing operation by changing R values.

ial

Use as strain Bmp.

O Use as woltage Amp.

| Closs I

MAX voltege = +8V \

Setting of bridge voltages

R-Balance:
This enables fine adjustment for achieving R-balancing.
Normally, this is used for fine adjustment after
autobalance.
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For the setting of DC amplifier mode:

Set the equipment by selecting a channel
1-A SSAL4-ALEA AL T-AY SR you want.

HiS HRECC | #CSTR FFT JTCDC ) TDC FL.! d - h h . . b
Y I Y G Proceed with the setting operation by

| ovs JocsT)rpoc)ecst) FeT Jrooc) von ] Fu following displayed instructions.
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my W S0l IGEH | s II] AL | of setting procedures that are not shown in
this page.
ST User
Extend Cori.
r @ Position 1
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Instructions on the use of amplifier units (2CH DC strain amplifier units)

1.10.4. Specifications of 2CH DC strain amplifier units(AP11-110)

Number of channels

2 channels(CHs)/unit

Input mode

unbalanced input (Each channel is insulated to each other and also from cabinet.)

Input coupling mode

DC coupling

Applicable strain gauge
resistance

1200 - 2kQ (for BV=2V), 3500 - 2kQ (for BV=5V)

Gauge factor(ratio)

2.0

Bridge voltages(BV)

2V or 5V

Autobalance

time required within 0.5 sec./channel

accuracy in residual . o
voltage within +0.3%-FS

Balancing range

thin 3% (strain of 15000x10)

Sensitivity and Accuracy

For use as strain amplifier:
BV=2V 2k, 5k, 10k, 20k and 50k x10°6 of strain-FS

BV=5V 800, 2k, 4k, 8k and 20k x10°® of strain-FS
Fine adjustment capability is provided for every range.

For use as DC amplifier:
2,5, 10, 20 and 50 mV-FS
Fine adjustment capability is provided for every range.

Accuracy +0.3%-FS
Stability +0.01%/°C
within £0.3% « FS for use as DC amplifier Xt 23<C of environment temperature of mainframe
Offset accuracy operation

Input impedance

more than 10MQ+10MQ

Linearity

within £0.1%-FS

Frequency characteristics

DC - 50 kHz (within +0.5,-3 dB )

Low pass filter

two-pole Bessel type:
10Hz, 30Hz, 300Hz, 1kHz and OFF
attenuation characteristics: -12 dB/oct. approximately

Permissible input voltage

+8V(DC or AC peak value)

Permissible common mode

input voltage(CMV) 300 VAC
Common mode rejection .
ratio(CMRR) No less than 100 dB for frequencies DC - 60 Hz (50, 60Hz)

Temperature stability

zero point: within £0.1% < FS/°C

characteristics range: within £0.01% « FS/°C
resolution 16 bits
AJ/D conversion characteristics conversion time 10 pis max.

conversion method serial comparison method

Input connector

NDIS strain input connector

Withstand voltage

1 kV AC for one minute between input terminal and ground, and between channels.

S/N ratio

-42 dB or greater (when set at Wide Range)

Mass

about 240 g

RA1000 AMP (95691-2076-0000)
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Section 1. Instructions on the use of amplifier units (2CH DC strain amplifier units)

1.10.5. External drawings of 2CH DC strain amplifier units
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Section 1. Instructions on the use of amplifier units (2CH Zero Suppression amplifier units)

1.11. 2CH Zero Suppression amplifier units

1.11.1. Overview

The 2CH Zero Suppression Amp is an amplifier that can cancel a DC voltage element added to the input signal and amplify only
fluctuating portion of the input signal. The maximum cancellation voltage is £13 V (0.1 to 2 V FS), or +110 V (5 to 500 V FS). The
cancellation voltage is automatically generated. In this manual, this cancellation voltage is designated as the zero-suppression
voltage.

1.11.2. Connection with input signals

A AP11’111

INPUT

A .
High impedance
/ Low impedance

N J—
. ()
100V(0.1-2V)
500V (5-500V)
PK MAX

B High impedance +)
) 2V Low impedance

Zero Suppression A4 _

poaMpr L (=)

Always use an isolated BNC cable for signal input (Signal input cable 0311-5175, optional, 2m with

Caution BNC - Alligator clip). The polarity of the exterior metal in the metal-type BNC connector is minus. Do
not touch while this cable is connected to the signal source. If you use a metal-type BNC cable, use under
the condition that the allowable common mode voltage is less than +42 VVDC (DC or AC peaks).

NOTE Pay attention to the following points especially when recording small signals.

Do not use an input cable that is longer than required.
Use a shield wire to avoid static electricity noise.

Keep the signal source resistance as low as possible (e.g. 100 Q or less). The lower the signal source
resistance, the better the data is that can be measured.

Input signals
» Maximum input voltage
ACaution If a voltage higher than the rated voltage is input, this unit may be damaged due to internal damage such as
component breakdown. Be sure not to exceed the following allowable input voltage for each input range.
Range (V-FS) 0.1,0.2,05,1,2 5, 10, 20, 50, 100, 200, 500
Allowable Input Voltage (V) 100V 500 V

* Input impedance
The input impedance is set to approximately 1 MQ. Note that, however, if 15 V or higher voltage is input in
the range of 0.1to 1 V FS at DC coupling, the input impedance is decreased to 15 M Q.

» Common mode voltage (CMV)
Use an optional isolated BNC cable. In this case, use this cable under the condition of which common mode
voltage is not exceeding +300 VDC or AC peak values.
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Instructions on the use of amplifier units (2CH Zero Suppression amplifier units)

« Use a cable whose withstand voltage is at least 2 kV.
« Avoid inputting voltage over the allowable common voltage since it may cause erroneous operation and

malfunction. Additionally, when common mode voltage such as pulse noise is applied to the circuit, the common
mode rejection ratio (CMRR) is lowered. Accordingly, the recording may include noises in signals.

» When the range is set to 0.1 to 2.0 V FS in the AC coupling, use this amp under the condition of which the input
voltage within =30 V including the DC portion. If a signal over this voltage is input, measurement cannot be

performed correctly.

1.11.3. Setting for 2CH Zero suppression amplifier units
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Section 1. Instructions on the use of amplifier units (2CH Zero Suppression amplifier units)

Zero suppression voltage settings

Jero suppression voltage
oFF | [® 15 0000vE| over [ 82t2

1 2 3 4

1. Sets whether zero suppression voltage is added or not. When you use the zero suppression voltage, the switch changes as [OFF] —
[ON] - [OFF] with each key pressing.

TIPS Zero suppression voltage (2) and auto-zero suppression (4) are disabled, opening a Caution window during [OFF].

2. The zero suppression voltage can be set and displayed.
Use the jog-dial or ten keys. (Set the zero suppression voltage key to [ON] in advance.)

Jero suppression voltage 13, 000@Y ~13. 0000V

‘ m — 13, (O00Y
E A St - - -
@ 13. E"E"E"EIU - = @

NEED
B0

[ ExEc || Cancel |

\ 4

NOTE J The zero suppression voltage range is as follows.

Input range (V FS) Range can be set (V DC) Resolution
0.1to2 +13Vv DC 500 pv
2t0 500 +110Vv DC 5mV

3. When the measurement range is changed (changed to 0.1 to 2 V FS), OVER is displayed if the zero suppression is setto =13V
or higher in the previous setting (5 to 500 V FS)

4. Auto-zero suppression

Sets the zero suppression voltage automatically.
Set the zero suppression voltage setup key to [ON] in advance.
( PP g p keyto [ON] ) The OC woltaze of selected CHs

Zero suppression voltage can automatically be canceled
[m 13, 0000V EI over [ 2uto — | @nd only fluctuating portion
. Zero

of the signal is recorded.

| EXEC || Cancel |

As soon as pressing the [OK] button, the zero suppression is applied to the
input voltage and then the window closes.
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Section 1.

Instructions on the use of amplifier units (2CH Zero Suppression amplifier units)

1.11.4. Specifications of 2CH Zero suppression amplifier units (AP11-111)

Number of channel

2CH/unit

Input type

Unbalanced input (Isolation: Between channels in a unit and between a channel and case)

Input coupling

AC coupling and DC coupling

Sensitivity and reliability

0.1,0.2,0.5,1,2,5V FS (at 0.1 to 5V FS and AC coupling, +30 V or lower)
10, 20, 50, 100, 200, 500 V FS

Fine function is provided for each channel

Wide scale supported (+0.1 to 500V FS)

Input range

+0.5% FS or lower

Reliability *at 500 V -FS, itis +1% FS or lower

Offset reliability

+0.5% FS or lower *23°C at 23°C

Input impedance

1MQ or more

Allowable input voltage

+500 V (DC or AC peak values)
*at0.1~2V FS, £100 V (DC or AC peak values)

Allowable common mode

+42 V for only unit (DC or AC peak values)

voltage (CMV) * When using the isolated BNC cable (Signal cable 0311-5175), 300 VAC
Common mode rejection ratio
(CMRR) AT DC to 60 Hz, 80 dB or more

Frequency response

Zero suppression voltage

DC coupling

DC to 10 kHz (+0.5, -3 dB or less)
AC coupling

0.3 Hz to 10 kHz (+0.5, -3 dB or less)
Suppression 0.1,0.2,0.5,1,2 VFS...£13V
voltage range 5, 10, 20, 50, 100, 200, 500V FS...+£110V
Setwp  (Display) | at 413y or +110V, -0.5% to +0% or less
resolution

. 0.1,0.2,0.5,2V FS...500 uVv

Resolution 5, 10, 20, 100, 200, 500 V FS...5 mV
Temperature orfo E .
stability 40.005%/°C or less (at 13-V suppression voltage)

Auto zero suppression

Auto zero suppression time: 1 second or shorter
Remained voltage range: +(Suppression voltage resolution x 10) V or less.

Linearity

+0.2% FS or less

Low-pass filter

2-pole Vessel: 30 Hz, 300 Hz, 3 kHz or OFF
Attenuation characteristics: Approx. -12 dB/oct

Temperature stability

Zero point: £0.02%-FS/°C or less
Range: £0.01%-FS/°C or less

A/D conversion

Resolution 16 bits

Conversion time 10 us max.

Conversion method Serial comparison method

Input connector

Isolated BNC connector

Isolation Between input terminal and ground or a channel: 1.5 kVAC for 1 min.
S/N ratio -46 dB or higher (at wide-range setup)
Weight Approx. 2509

1-60
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Section 1. Instructions on the use of amplifier units (2CH Zero Suppression amplifier units)

1.11.5. External drawings of 2CH Zero suppression amplifier units

‘ | s, |
L] o
o
179.8+0.5 (7.5‘) 28.8+0.3
7 14.4
<=
e e
@ @ INPUT
1
[ ] = A
il
[o] = ° ‘
i H| e © S
@ o
B =l
= B <
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Section 2. Common settings on amplifier Detail screens

2.1. Settings of ON/OFF/GND, All and initialization of amplifier units

Produce the following settings and indications at the amp detailed screen.

][] = ] ONIOFFIGND :

Select and set the on/off status of display and re-
cording for each channel.

when you set the status at GND, the output data will
be the one corresponding to zero input.

ALL :

Pressing this key and selecting multiple channels
with the same type of amplifiers will enable you to
- @ Position set the status for all selected channels at one time.

[ 50.00% | | A+ A S]¥ 5| ¥-10

- Coupling INIT
|ﬁC C Im L L
= This key is used to set the status of individual chan-

- Rarge nels at the initial condition (initialization).
€ 500V | [ Wide [Normal] (222
seeyv | 1eey | sev | cev | 1ev |
MAX voltage = 500V Digital display:
| [ [ [ [ [ | The input signal is displayed in the digital format.

TV TE—Y When "#" or is displayed, following setting has

. e been performed.
Set High— tivit
D) Set High-sensitivity #: change of full scale

*- H -
- Filter . physical conversin

| orF RS T IETE List:

Press this key to display the status of all individual

(AL | e, Dotall / channels at one time for each tab of [STD.] ,
[Extend] and [User Conv.]

ALL CH: /
Press this key to enlarge the waveform monitor
display region by storing setting trays.

Sig. Name:
Press this key to display the signal name.

LLYEE o 1] A8 I
: —= TEDC P o) [=ae=a ==
Memidry  Eripurt Mty bR, L L L Memar: Ihpu‘f.?
Y y : : . Y S —— =N g ——y——y || [er—e ==
: : : ; ; : T [Breg| Faras, — N G-o H
L =F. L@, SanEyE on ||, wiad) Seg) =B, BAREY
: T 1 1 1 : [z == e —— | [ z=]
: ; : ; ; ; T o az| Feres, -
6. 2 ZERRN H I o _ i BRI o N1 G-3 H
: : ; ; : : [Tz == grp——— | [oreE THS00)
: TN Erog| [Feres ] o o o o i _
N — I — T _ S e B Ns1G-4 H
: : : : : : — e | [ TFETS
1 1 ; ; i i T ([Breg| [Fanzs + ; ; ; : _
— - _ gy S B B flsic-5 F
] § § § § ] HZ H H H H )| [CH=—B [z
: ! [ [ Y- — ] -
R R RS . I on e R R b f=16-6 F
; ; T2 | CRMS)
: ; THE. H i H i H -
e b o o EREN-N-- S1G-7 R
. . [ yrmp ey |[[era—e TSy
: ; ; ; ; : H O R Ys1G- R
b-E . ERAUr & i H : i or U-B D, oEPAVrhs H H H 5]
: : [z prmmp——— | [cre—= 3%
; ; : : : : == R e | —
- i [ PR on S WY S S B ys1c-¢ F
= o : : |[eFe—= TROMS
e la—10 N
B ————— il ===g ToC=Ty
-
T — —— P e ey e S MS1G-11 D
[ K — = . . : : | =2==3) [{s==15]
i i TR (o - - - - - —
; oM ;éé - B 2. PR G i i f=1G-12 D
=W il SRR e - L] ; . s . 1| [ER7—A CACST)
; ; ; ; ; ; TR [ ——t———t 1 -
S : - : : o - s | [EF7—= TREETS
i i T [ — - -
: - : : : : (= | N NS G—14 A
B 52, POREKA : : : : ke Lo ] S —— 1| = T
I B W=y S s ls1c-15 T
S — — — P — A — o= TTCo0
! : : : ! T ([OFoz|[Feres, ; ; ; ; l=1a-16 T
: ; ; ; ; : E =5 B S-S R B =) i
B Lo, @iSEe H H Soousiaivi ] oM . o0 o B Q. aSee & syrd i
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Section 2. Common settings on amplifier Detail screens

X The following shows display screens when the key [List] is pressed:

User User

ST0. Exterd Corn. ST, Extand o ]
bRec” T PTEE SETT Rl S ERRE Wi = o, tzmnm
e Y PTREC TERET UED " DTN wiash = g 1esmm
T e e P o £ 3.
bees. M PhRRI T ey ~He-s j?gg Width = 9. 125mm
o Y BHE0 PRl e = . s
kS T gy g e
EE:QA on BE;EE SEEBXHSEESBg;EE(Dc: s E?E; gé?g? = Q-lEEmm
A T
CHEGA o~ BE;:E RS;?B% A:%gél;z CHS—A t:E\;} gé?g:‘ ; ? U
CHS-B CHS-E MOMN

MNOMN

Sgg;g o~ BES:E Sg'.—_EB% A=SEKUs CHE—A ;?S;’ gé?gr i % 1S
= o s o e e T o ey« g e
T T e e T
B o e e T
T T
T o g eme - T
[ACcH | Bie. tame| [ Detail | - A [TAC oA ] Bis. tawe] [Detail | NS

[TRIG
] 10:s || BB | fEms
User
STD. I Extend I Conw.
CH1—A 10. O0a 10, 208
HRDC [ a. EEBB Q. PR [
THIE 10,00 16, oo0
FRDCT | 2. bea @ bedd |
CHZ—A 1l@. Z_B 12, 2R
S0 2. 2l Q. R
L il L
CH2—B 18. BA 12, 208
HSDC [ a. EEB Q. 008 [
ChHE 10, 00! 10, 000
FRTT 8. bog 8'boes |
— -
CHz2-B 10. QLA 12, 2R
FET o. bag @.aoga |
CHA—A 1@, E-El 10, P08
RS 2. BBA Q. 008
L L o L
CHA—EB 10, 2al 12, 2eg
Hiig! 57088 272888
L LEnS L
e -
CHS—A 1080, A 10, BRE
Fu 2. LR Q. PR
L Hz ] L
T E
PO
CHE—A 1l@. Z_BB 12, 2R
DCsT 2. ke Q. R
L b L
CHE-E 10. O0a 10, 208
DCsST L5 v s T Q. BB
L jﬁ L
THE— o, o 15, oe0
ROET fapglal! 270858
it L
CH7—B 12. @Q 12, 2RE
ACST 2. R Q. R
it L
CHE—A 10. BA 10, P08
TCDC a. ?% Q. 008 [
THE—E 10, 00 16,000
FEEE & aga @oses |
[P G ] e Mane] [ Detail |
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Section 2. Common settings on amplifier Detail screens

2.2. Initial status of each type of amplifier units
1. Initial status/conditions of STD. screens:

HRDC FFT HSDC
= = =
Jetai H [ '

§;$ g;g 5F_U'q DBC_S'qT ATC_‘.:.BT TSCE)QC &n_Dﬁc; H25_|:')qc; %Qg 5;:16 DBC_SﬁT ATC_BQT '?c;_Dﬁc; H]IRE)QC 3—ﬁ g;g 5I~:\J'q E?C:_Eﬁ'r ATC_S'qT TSCE)QC
el I I I 4Bl5Bl6B[7E[=E 4B[5B e8| 7B[58
FET J ems § non JocsTlacsTRTCOC peoc)rsoc] FET ) ems | Ron JocsT]ecsT] Too HIZ!DE HSDC FFT rms | ron JocsTecsT | ToDC
oo I I || @ 156 e Lo ] [ L] WW oo Lorr ] [ A ]
&T0. Extend gzﬁ: ST0. Exctend gzﬁ: Extend gzﬁ:
r @ Position D Posit Yoltage measurement mode. r @ Position
5o, 00 | [A+io[ & 5[¥ S[¥-10 [ Fesition 50.00% | [A+10[ A 5] ¥ S[V-10
& |mofa ey svenl| (e e e =l (I | [&o[x =]y [V o]
Coupling Coupli Coupl ing
[ Frommm || ([ [ Fooimms |
r Rarge — Range - Farge
[© 500V | [ Wide Jormel sane | @ 500V | [Wide [Normal] | [© 500V | [ Wide fornal] e |
ceov | teev | sev | ocev | o1ev | 2007 | toov [ sov | 2ev | 1ov | sooy | 1eay | sev | 2ev | v |
WA woltags = 50@V MEw voltage = 500 MAX woltage = 00OV
I | | | | | I | [ [ [ [ [ | I | | | | | I
WA woltags = = 10@V MAx voltage = 100V MAX voltage = =100V
O Set High-sensitivity O Set High-sensitivity O Set High-=sensitivity
Filter Filter
{ Sz | 300z [ 30tz Filter — [mzswzl Sichiz [ 500Hz [ Sorz [ Shz ||
3kHz J300Hz | 300z | [onti_Alias. ]
(A ch | Bre. o] S [ Cst | (AL cd | Eie nare| I [ Dt | [ AL cH | [siz. Name| ST [ List |
ACST EV
L e ] e I
H | :

=R 2R 3R d-A )R] E-hA ] Al 2-A) 3-A] 4-A G-A | T-A] &-A
Heoclvsoc) Fer | ems | Fu JoosT TCDC pecclvscc) FrT ) A acsTHRzsE Too
1By 2By 3EB4BlsBlEE)-EBl5E LBl 2B 3EB|4EB|>BJEEB] 7B 5B
deoc)rscc) FrT | ems | Ron JecsT)acsT]Teoc sroc)rsoc) FrT ] Ams | T

1o R ACET R HEZS ) MO

WW o [orr ] [ e on I A (I

3T0. Exterd gggc 370

r @ Position
[[™ 50.00% | [A+10] A +5]¥ S[¥- 1@|

Extend
g 7
- Range
[© i

- Si gnal Type
3

[ O
[ OO
[ O] en
| O

4 B8
B s e
Cortact
20kue | | Wide PHormal]

m 1@k).18| e I ot I e | - Event gavegforrilprént gN/E%:F

a8
e IIIHIIHON
|- 300z [ 10ehz [ 2onz [ 160z | OFF

Caribration
= —

| saeoue: | 3000ue | 2000u: | 1006

Balarce
[ | Auto Balance | |® F-Balance | |

[ AL cH ] ie. Mame]

List | [ AL cH | ig. Meme|
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Section 2. Common settings on amplifier Detail screens

TCDC FV

e |75
Jetail

e i
Detail 7]

il
.}u_oe: Hzg_oﬁn: g?@ i@@ 5F_UH DBE_':.BT QT:_SHTE Hl';DQC '-?éDe: é';ﬂ é;@ 5!-;Uﬁ EDSQV HLZQSH |-|1P!_DQC HQS_DQC §E$ DCST ATC_SHT '§C_DQC
HRDBC HSDC F;Q RME EEE DBC_SBT ATCSBT '§CDBC HlR_DBC HQE_DBC §E§ g;é ESE ASC_EBT HTP_ZBS ﬁSE HF!DC HQSDBC §F§ nMs NON DCST ATC_SBT '?C_DBC
m e [orr | [T | S| o RN IO | | | w AL |
ST0. Extend ggﬁz S0 Extend gggc S0 Extend ggﬁ;
B Position r @ Position r @ Position
(@ 5. 00%| [A+10] & ] ¥ S[¥- 1@| [@ 0.00%| | A+ia]d +5]¥ S]V- 1ll‘l @ p.0ox||Atio] & 5] S|V 1@l
- Irput mode - Input mode Coupling
[Measure with T il [Measure with °C ]| |V W |
~ Range - Range r Fanze
@™ 5o | [Wide [orwal] | € 200°C| [Wide flormal] [ ] @ LokHz |
RType T Type JType W Type B Type T Type SkHz | okbz | IkHz |
[oec | [aoerc | [1zoec | [Zeewrc | [1eoac | seac || 4mecc | searc |
< Tupe J Type K Type [ 500z T 2004z | 1000 |
1 : [(aeet | 2orc | (oot JECEE Trigger Level
Filter Filter { ¢
|- e e e |- BkHz | 50aHz | seHz | 1H: || Filter
Use internal R.J.C. Use internal R.J.C. |V W_I

[ALcr | Fie o] I = [ AL i | Bz Neme] SN [ L=t

(AL ch | Bie tene]| AR

RMS DCST HRZS
= ]
Detall B|

Hlp‘o% db] 34 vl el el o e = s el B el foms e fEnes §E$ el ol o &
HF!DC HSDB[; EFQ &ME ESB DBCSBT :C_SBT '?C_DBC H1R7DBC H227DBC §;§ i;g ggE D6C§T Q’T:;BT 1§:7DB|: Hl:lDBE' HQS_DBC FFT DME ESE ABCSBT D—TEIZS QOE
] . 0156
m B G | A | .0015) [ oo Loer ] [ e | IW o0l G | e
1 User
&T0. Extend gg?: ST0. Exctend Ciﬁ\:. &T0. Bxterd | o,
RMS converter mode. r @ Position @ Position
ﬁg Posrtl@or;j@ T N I I = 50.00% | [A+10] & 5[V S[V- 19' [ 50.00% | | atio] & +5]¥ 5]¥- 1@'
| [a+o] & =] S[v-10
- Input mode Coupling
Coupling W |
|V W—I |Use as strain Amp EI .
Zero suppression voltage
- Range |- Auto
- Rarge : [oF | [@  oooevE [
[@  356Vrns | | Wide MNormall [ | [© Skt | | Wide ormall - Fanze
00 rnfLeaven [5ovrns [pavrns[Levrns| 2 20z [ 1ekne [ Skoe | 2 | [@ 500y | [ Wide JMormal] |
MaX voltage = 500N Bridze Volt W | 2oy | 1oy | sav | 2ev | 1ev | sv |
L T 1T 1T 1T 1T 1] MAX voltoge = T8V WA voltags = 500V
MAw voltage = 100y Filter | | | | | |
O Set Highsensitivity |' . WX volteme = * 100V
~ Filter Ltz | soorz | sottz | 1otz | O Set High-sensitivity
LOW PESS 1kHz JpooHz]10eH=] 30H: | |' Balance — | |- Filter
HIGH PASS o NH EE e [ futo Balence | [@ A-Balance | [ o N A I |
(AL or | Fre tame] ot (AL cH | Bie nare] SN [ Uist | [ ALL CH | [siz. Name] TSR
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Section 2. Common settings on amplifier Detail screens

2. Amplifier Detail - Initial status/conditions of User Conv. screen

(example) HSDC

HRDC | HEDC

[ e ]

1
T o] B

- O Sst ELU.
Trput Ourtput

ma [ 10000 [ io.vee

min [ eeeee | [ o.eee0 0]

nit ]

- Foc/Disp Pergs
it m
i 0

AL cH | [Sie. tne]| [T [ Uist

3. Amplifier Detail - Initial status/conditions of Extend screen

(example)
HSDC E V_ ( RA1100, RA1200) EV_ ( RA1300)

1A safealoafealralaa tafzalzalsa sal7alan 1A [ 2-A [ 3-a [ +-A ot [ 70 [ B-A
HEDC FFT =i [ DCSTRACSET R TCOC HRDC HEDI: FFET BME SCETIHRZS ) TOC HRDC HEDC FFET RS ACSTIHRZS ] TDC
== B 1Bl2El3Bl4El5R]sR]7E[8E T Bl2El2ElcE[5ElcRl7El5E
HRECDC PHSDC) FFT =] Mo QOCSTACST | TCDD HRDC HEDC FFET BMS HNON BECSTRHRZSE MNOM HEDC HEDC FFET = MOM B ACSTIHRZS ] ROM
@1, oeoa| 1224 seve | - 1
Gl I | I 1o 1000 | (BB
Extend | User Extend Extend
STD. HKTen Gt STO. HTEN STD HKTEN
Charnel rame Charnel name Charnel rame
I —al|| |[ —al| | |
- Waveform color _ ‘
| - I = = | Setup each Event signal — Position 6 wom o
- | 3 | Sig. JPositiorfamplitudsfr, 2. JColor Sin. oiten 5 R
[s1a]l7]8] T [©5.5m| 2om | 8.6m | 1 '8 pite : |
Baseline width of recording waveform EN T . Smm 1 Fmp L i tude @ 2.0m ™
|_ o ©. 25mm | . 375m | @.5mmT| 3 098 5m | 2. 0 . Smm 1 Lire Thickress & =
2 95, Omm 2. @mm @. Bmm 1 - -
5 | 95| 2.0m | 0.6m | 1 futo fdj.
& 89, Omm 2. @mm @. Bmm 1 _ Waveform color
T 36. Smm 2. Bmm 0. 3mm 1 sigllkieZfsici)siztsistcistb|sieT)siz8
=] &4, Drm 2, B . 8mm 1 Mo, 1Mo, 1Mo, 1N, 1o, 1Mo, 1 e, 1o, 1
Auto Adj.
AL cH | Bie veme| ST [ List | (AL or | iz nene| IR List | [AL cH | i tane] R
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Section 3. Common settings for individual amplifier units (amplifier STD. screen)

1. Input setting - amplifier screen
Press the key of either [AMP] or [Tray] to display the input setting - amplifier screen.

] Memory Input
DPress the key to set the input
[
R status of ON/OFF(/GND).
o A==
o | @The key is used to set the position
| [QHE=2
AT of zero (0). ' '
| i Once the key is pressed, settings
i will be done by using the J_ogdlal.
== =T Pre§s the key again to display the
o e setting screen@ as shown below.
|
H' =Y R .
== (®Range setting
1! =il | Once the key is pressed, settings
<[ |EHS—E CMNOMN) . . . R
will be done by using the jogdial.
= Press the key again to display the
S e S Ten setting screen® as shown below.
N ) Sy
E-E. Lo, phicxh ) =
" - ! | [QH =2
H H H HF MRS L]
Pt i RSk A H el
: N =
H H H HF MEGE
=5 0. phpsxi ) = |
e |
Bt P1SEs & o ||,
S R PN S I S BN S “erit ey ) =
Setting screen@ (zero(0) position setting) Setting screen® (range setting)
Pogirig
=B —B [=3rEk=1¥]
=, »B SRR, =, 8 EIZ?EIZU
Zx=3 IZ R, =] E)E?EEIEN
=F -—B =k A= =10 =B Zl =
i : S0V
2= | = =10 =0 =, E:i =19} 2@V
- =B DABRL - iy K—g @ aaéawm 18y
M= £ 508y
H-B 0, QR4 Gy B [, AO@AEL oy
— B, R
Y Lm RRLEK M & 0. DALk
—B Lm PELE KA =5 =, m:mm«n
; i — NMY= & 108V
=, :»EI DEPE 1 KL = A : D HI_SENS_
R . R R
- %—m e =ty =0 z; e :
B Lo, piSEeE ; ; i Smeuspdivi T —F oD, @iSEeC H i ooeusidivi "
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Section 3. Common settings for individual amplifier units (amplifier STD. screen)

2. Zero (0) position

of the waveform display and recording when
an input equivalent to “GND” is provided at

|® 10U |||| Tgég m The zero (0) position is defined as the position
i

AL AL 4-AL AL EA) TR SA the input terminal.

— e Press one of the buttons to change the position
1Bl 2Bl3EB14BI5-EBERB)7T-E]5E . . .
peocyrsoc] FRT ] Rms | ton JOCST]ACST] TeDC in steps of 5% or 10% and/or use the jogdial to

change it in steps of 1%, where the full scale
refers to 100%.

T, |E><tend| ser
-

Select the zero position window and press the

r @ Position button of “Fine” to change the setting step
& 50.00% | | A+10] A +5] ¥ 5] ¥-10 (increment/decrement) of the jogdial into
i Coupl i I 0.05%.
- Coupling
- Fange
|® SEEy ” Wide INor“mall miuntgoel mEuT MO Ok O \ o]
utll Cooy | o1ooy | osev | ooev | 1o |
MEy voltage = £500Y
I | | | | | I

MAX wvoltage = 100
O Set High—sensitiwvity

REFLAY

CHANNEL

- Filter -

3kHz [ 300rz [ 30rz | —

TRIGGER

[ AL cH |[sig. MName]

=)
3 g
5 3
i B

3. Input coupling (AC coupling, DC coupling)
The amplifier units listed below have provisions of changing the @
]

type of input coupling.

The setting at the AC coupling provides a capability of data
recording with DC components excluded from the input signal. el ] -] ol Eoved el ol
The DC coupling provides input data recording without signal 1-BEl>-Bl3Bl4-B>B]| 6B 7B ]a
. HROCHEDC R FET RMS Mo fDCST §ACST | TCDC

processing

- 2CH hlgh-resoI.uFlon QC amplifier units W GND | OFF | || INIT. II] ALl |

+ 2CH FFT amplifier units

* 2CH high-speed DC amplifier units STD. Extend | Y3er |

= F/V converter units L Conw.

- 2CH vibration & RMS amplifier units @ Position

6] o0.00% | | A+10] A +5]F 5] ¥-10

- Coupling

- Range
[™ 500V | [ Wide Jrormal g |
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Section 3. Common settings for individual amplifier units (amplifier STD. screen)

4. Range setting and high sensitivity setting

RMS E. SCSTRHRZSE TDC

4-BYoBlEB]T-B) 8B

RS Mo | ACET RHRZSE MO

| - o | e e

sTD. Exterd gser‘ Range:
L Range setting can also be done by using the

r @ Position 1 jOngal

([ 50.00% | [A+10] A S]¥ S| ¥-10] '

Couplirg . .

TOlEEYR ¢ Couo, Changing the input range to any one pf 5V -
) 100mV ranges while the input voltage is 100V
r_Renze or more would lead to amplifier failures and/or

[@ 500V | [ Wide Jiormal| g |

200v | ooy | osev | o2ev | oy |
MAX woltage = X5

HEH EE N EE EEY s

O o
L] Set High-sensitivit

providing adverse effects on the signal source.

Provision is incorporated in some types of
amplifier units to prevent human errors as
mentioned above, so that you can set at one of
the ranges of 5V - 100mV only after checking

———— “Set High-sensitivity”
Filter The following amplifier units have such
|V 3kHz | 308Hz | 3@Hz provisions;
_ = 2CH high-resolution DC amplifier units
AL CH | [Big Nome| INCIEIN - 2CH FFT amplifier units

= 2CH high-speed DC amplifier units
= 2CH vibration & RMS amplifier units

5. Wide/normal settings and autorange

STD. Extend User

Corw.
r @ Position 1
[[™ 50.00% | [ A+1o] A 5] ¥ S[v-10]
Coupling Auto Range:_ _ _ )
{ W—I The key provides automatic range setting according
to the input signal.
- Fange :
[@ soay | [ Wide Normall G| i) ]
;] ooy | e ooy | e ‘\
MAX woltage = X500V Wide/Normal:
[ | 2v | w | soemy | 2000 | 100wy | Press the key and set at “Normal” in the 5V input
_ . MR voltage = 100V range to display or record the waveform in the
Set High—sensitivity voltage range of -2.5V and +2.5V.
. Set at “Wide” in the same input range to display or
Filter record the waveform in the voltage range of -5V -
|- 3khz | 3000z | 3eHz 15V g g

(AL oA | e vame| AR
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Section 3. Common settings for individual amplifier units (amplifier STD. screen)

6. Filter setting

ﬁﬁﬁ I E R E s
HSDCR FET RME =5 ACETIHRZS ) TDC
‘1—3 >BlobBlabBlotletliBlan
HRDC HEDC FFET RMS oM BACST

HEZS ) Mo

ST0. Esctend User

Cori.
r @ Position 1
([ 50.00% | [ A+i0] & +5[¥ 5[ ¥-10]
Coupling
r Farge
[@ 500 | [ Wide [Normal| S | Filt
ilter:
200 | 1eav |M§K@V LQQV J J}g;@\! You can set the filter for individual amplifiers.
voltage = - The expression of “Filter” indicates low pass filters.
Lo [ v | w |§§Sm\" {f@@m\dlﬁ’?g;\! Note that other types of filters than low pass filters are
wolTage = & i .
Set High-sensitivity I provided as follows:

High pass filters for 2CH vibration & RMS amplifier
Anti-aliasing filters for 2CH FFT amplifiers

|- Filter

nﬁi 3kHz IS@@HZI 30Hz |

| Al cH | fsiz. Mame]
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Section 4. Extend setting

1. Entry of channel names (signal names)

Extend User
STD- wren Corty.

- Input mode
|Uoltage messuUrensnt mode. ﬁ

- Charnel nams

FFTL ]

AR SAd-a)o-Aa)e-AL AL 8-A
it [l it FFET it [l it
LB 2B B aB B B B &L Enter up to four(4) arbitrary characters for each

channel to set the signal name.
=5. DORG
y W ohD J OFF J [ INIT. Iﬂ ALL |/You can see and confirm the signal name in the

“ALL CH” screen.

- Waveform color

[ aeamans
[cfel 8]

- Baselire width of recording waveform —

o o5 DEER DEED IER

[[AL cH | Bie. Meme| SR

In RA1200 RA1300, signal names are
printed in the waveform records as channel
annotation during waveform recording.

The signal names are printed together with
channel numbers.

4-2
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Section 4. Extend setting

2 Setting of waveform display colors
3 Setting of Baseline width of recording waveform

Al 3-ALd-AalsAlEA] T-A] &R
ror | Ror f non | FET B fion | o | Fion
é;ﬁ 2EBl3-Bl4BlSBlE6B])T-E]&E

MO [ile] ] Mo FFT [llel ] MO [~

a0 [ or | [ A |

Extend User
STD. e Conw.

Irput mods ]
[Voltage measuremert mode. /ETT

Charrel name
|- 11 ]| |
" Waveform CO/J,DP/

[ s
[sle] 7]8]
Bazelire width of recording waveform
I-_m 8. 25mm | 0. 375mm | @.5mm_|,|»

A}

3

Waveform color:

You can select waveform display colors in the
screen for individual channels from eight (8) color
selections.

Baseline width of recording waveform:

When recording signal waveforms by RA1200,
/ you can select and set waveform line-widths for
individual channels.

e

4. Change of recording position and amplitude for event amplifier

RA1100, RA1200

For event amplifiers, you can set record

ing/display positions, amplitudes, baseline widths and colors for

individual signals. Setting of display/recording positions should be done according to the definition of 0 mm
for the top position and 200 mm for the bottom position of the waveform display screen.

e el
Detail 7]

20 3-AL4-AL A EA) T-AL S8R
fior | Rord | mon | fion | rord | vor | Rion
&5E 2 BL3Bl4EBlSEB 6B 7T-B]SE

lels] MOk MO ] lel] MNOM [t

S @

370, Extend

Channel name
|- Ev-1 i} |

r Setup each Event signal

| all cH | iz, Name| EEEETRY

( Sig. Positionfemplitudefrs 2ime< | Color \

1 1209, 8mm [ 2. @mm @, Smm 1

2 206, 0mm | 2. Gmm @. 8mm 1

= 0203 0nm | 2. Omm B, Smm 1

A 200, 0mm | 2. Gom @. 8mm 1

= 1197, 0om | 2. Grm B, Smm 1

& [194.0mm | 2. 0mm @. 8mm 1

7 N9l 0mm | 2. Omm B, Smm 1
\||[CE [ om [ 20m [ 06m | T ||

[ AfonAd). |

---------"‘--

Press channel to
change.

_Posi‘tion &1
arplitude[® Z.0mm M| [2.0 ~  25.0m]
-
Hne O 9.8m B 0.5 2.0l

Wavetorm color
-
[clel7]8]

| Batch I | Close I
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Section 4. Extend setting

RA1300

Recording position, pitch of signals, amplitude, recording line thickness and display color of signals

can be set.

Recording position sets distance from lower edge to low waveform of No.8 signal on the screen

(waveform recording).

|

Al 3-ald-nalo-hale-alT-A] &R
MO O O PO PO MO MO
1-B|2-B| 3Bl 4-B|5-B|6-B| 7-B| &8
[l MO MO MO MO MO OH O
o100 G011 | oFF INT. [ AL
STD. Extend
Charnel riame
[ Ey-1 |
Position ©  188.0mm ]
Sig. pitch @ =]
frpl i tude €] 2.0m O
Lire Thickness ® E =]
Auto Add.
LU 'y 1
sigllsig?sigdligt kit kisT|sigd
o, 1MoL Lo, T, 1o, 1, 1o, LG, 1
(AL oH | Bie tene] ERERY

Display color of waveform
changes every pressing key

of each channel.
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Section 4. Extend setting

5. Switching/change of input mode

Set the input mode in the Extend screen for 2CH FFT amplifiers and 2CH vibration & RMS amplifiers.

For 2CH FFT amplifiers:
L] [T 7Y
]

For 2CH vibration & RMS amplifiers:
[T [
i

™y Y = S S ) safealonloalralon
‘ﬁﬁsﬁc ool el [l Bowl ] fomat st acdt | w0 | i) foH | 2t
ey Y S I Y = I I
I:l-Fg HQEDBC HSRDBC ﬁ&:SBT EOE TBC:DBC: EOE H8RZBS HEDCRACSTY NoM JTCDC] Hon jHRZS
=66 250 B e Lorr ] e A ] 7,7 e Lo ] A
U Extend | User
gD, | Extend | J=er STD. L o,

Irput mode
|Vol‘tage measurement mode. E”

Input mode
|- |RMS corverter mode. / E”

/ Channel name /
7 &| “ A _tiee] [ 7 F|
7 /
/

Waveform color

Channel name

/
-..LL,&ILI s = l/3 141
lsleblVrls] N EY A =N

Baseline width of r“eoor“dir)é warseform

Baselire width of record i/g wavetorm
0. 25m [eZEm [ e 5mm_|| [_M 0 25m | o/375mm ] @ 5mm_||

’— Waveform color

/

Voltage measurement mode.

etup Input n

O VYoltage measurement mode.

O Vibration sensor mode. BMS converter mode.

| Close I O Vibration sensor mode.
O Vibration JBMS output mode.

| Close I
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Section 5. User Conv. ~ Conversion of

waveform amplitudes and units ~

€ The capabilities of physical value conversion involves those of converting the raw unit of input
signals into physical values or into arbitrary characters as well as the full scale, i.e., the
amplitude of waveform recordings, into different ones. (Event amplifier units are excluded.)

@®Performing physical conversions

By using the conversion capability, you do not need to manually convert the physical unit, since the unit is
automatically converted into the desired one

==

#4250 V', + +100 Pa>,
‘— 4150V '— +80Pa
= ov |::> | — +50Pa !
— 150V, — +20Pa /
< 250V -

R O P@’l\

-

While the present unit/scale

~=~" You want to automatically
is like this, -+

convert the unit/scale like
this
@ Changing recording or display areas/regions

By using the capability of changing the amplitude of waveforms,

you can enlarge and observe only a
required portion of the waveform.

You want to observe/watch this
portion of waveform in particular.

i

full scale

Y

Enlarging waveform amplitude!

2]

Detail
1-A alaalzafe-af7-alsn
HRDC FFT RME FL DCSTRACST | TCDC
=
HREDC JHSDC ) FET RM§ MO FDCSTRACST | TCDD
|| o ENI I | A |
s, | Extend |
700 Set EL |
Trput Dutput
M 10.000 0] | 10 000 |
performing physical conversion
mink [ oe.ee0 D [ 60000 0
| Unit )
I~ !
- Rec/Disp Range {Max/Min [im]
My & 250.00 M| 01 changing recording or display areas/regions
MIN ®  —250.00 O [V
N —
[ AL CH | [pig. Meme]
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Section 5. User Conv. ~ Conversion of waveform amplitudes and units ~

5.1 How to do User Conv.

Change the magnitude of the unit so that the desired portion of the input signal can be seen exactly within the full

scale.
@ - Set EL.
Irput Output
max | 10.000 0] | 10. 000 0|
@ MIN 0.0000 ] | 0. 0000 0|
@) ——{unit ]

(DUsing physical conversion

The check box is used for choosing whether or not you want to convert the scale. Check the box when you want to
convert the scale. Checking the box leads to activation of setting capabilities of @ and @ in the illustration above,
and the mark of “*” is displayed in the digital value display areas.

@sSetting input and output

This area is used to set the maximum/minimum values for the input signal as well as the maximum/minimum values

for the converted output values.

Input "

BEE

maximum | 10. 300 ﬂ] .................... > |l

10. e

|

EH B EHEEKEEE

| EXEC Il Cancel I

TIPS

@ You can invert the maximum/minimum values of the output in polarity.
@ Changing the maximum/minimum values of the output leads to automatically setting the recording scale at the
same values as the maximum/minimum values of the output.
@ You cannot enter, in the minimum value box of the input or the output, any such numerical values that are
larger than the maximum value (i.e., to turn to the inverted scale).
@ The range covered by the maximum/minimum values of the input cannot exceed the maximum permissible

input values of individual input units concerned.

@ The resolution of the maximum/minimum values of the input to be set is 1/1000 of respective input sensitivity
ranges. If you enter any value with a fraction for the maximum/minimum value for the input, the fraction is

omitted for the setting.

@The difference (span) between the maximum/minimum values to be set shall be no less than 1/10 of
respective input sensitivity ranges. If you enter any values that provides a span smaller than this limit, the

span is automatically set to the lowest limit.

@Unit

This box is used to set the unit of output conversion values. Press the window mark to open the window
“Setting of User Unit” as shown below. Check a check mark at the check box [ for the unit you want to
use. You can enter up to a maximum of nine(9) characters in “User Unit”.

Unit [y

The unit for the standard mode is
displayed in this place.

(Refer to the mainframe instruction
manual for the procedure of entering
characters in “User Unit”)

~ Unit.
o |[STD Unit ] §TD Unit ]
M Fa i uE
m/ == “C 9] kg
kef kef /om= g

| Close I
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Section 5. User Conv. ~ Conversion of waveform amplitudes and units ~

5.2 Recording/Display range

Further, you can scale (enlarge) a desired portion of the output signal range that has been set with the
maximum/minimum values.

Three modes are available for setting the record scaling as described below.

Me [ 250,00 ] [V

MIN [ —2%0.00 01| [V
' @—1- 0O Set with Sens/div.
1 div = 1/18 full scale
The content of the display depends on @ — 0O Set with sensitivity and © POS.
your selection of “Max/Min”,
“Sens/div” or “Sens/0 POS.”. [ Close |

When changing the numerical value, "#" is displayed
in part of the digital display.

DSetting with maximum/minimum values

A desired (new) full scale is obtained by newly setting the maximum and minimum values to cover the
required portion from within the range of the current full scale setting.

———— —— maximum value
current full scale

o — The range indicated here is the new
|::> — full scale.

required portion

———— —— minimum value

(Setting with sensitivity/division (Sens/div)
A desired full scale is obtained by newly specifying/setting the minimum(lowest) value for the desired portion
from within the range of the current full scale setting and also the amplitude/width per division that you want.

current full scale ZA---

specifying an arbitrary /The range indicated
minimum(lowest) _ _ _ |::> _.J—=.. here is the new full
value . . scale.(20div)

The range(amplitude/width) o

per division(sensitivity/div.) o

7 I P S| When display unit form is set to Sensitivity-FS, setting amplitude value per 1div here and displaying
amplitude value per 1div are not matched. In order to match them, set display unit form to Sensitivity /
div.
(Refer 14.2.10 in Instruction Manual of the Mainframe.)

(@Setting with sensitivity/zero(0) position

This mode provides you with a simple and easy method of shifting, enlarging or reducing the waveform
amplitude.

The range of actual ’ I You can shift, enlarge or
monitor display and/or /\/\/ //\/\// reduce the waveform by
recording ~— et

turning the jogdial.
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Section 5. User Conv. ~ Conversion of waveform amplitudes and units ~

5.2.1 How to set the Recording/Display range with maximum/minimum values
Specify the desired maximum/minimum values for record scaling as shown in the display figures below.

| HEE
MEX O LRI ERRRR .> [

750_00 | D
MIN @ wE wm El'l B El B Bl B K BBl

| EXEC Cancel I

A [ —250. 00 | D

BEHNBENEREER

| EXEC Cancel

5.2.2 How to set the Recording/Display range with sensitivity/division (Sens/div)
Specify the desired sensitivity per division as well as the desired minimum value as shown in the display

figures below.

Rec/Disp Range {Sens/div im]

Sens/div [(® 50,000 FH|-fidindermfremmes > | 50060 | I:I
ldiv = 1/1@ FS.

MIN [ omm W ERBEEEENER

L | EXEC Il Cancel I

I 350, 08 | I:l
EHHEBAEBAEHEEEE

EXEC ” Cancel I

5.2.3 How set the Recording/Display range with sensitivity/zero(0) position

Set an appropriate parameter by turning the jogdial after pressing “0 Position” or “Sens” as shown in the
display figure below.

- Rec/Disp Rarge -|Sen3/® FOS. EII—

@ Position |O® 50.00% |

Sens [€) 500 | [
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Section 6. Procedures for changing amplifier units

Amplifier units can be changed easily, since they have plug-in mounting structure.

However, mount or dismount amplifier units, only after you have turned off the power supply switch
and disconnected the power supply cable from the mainframe.

Mounting or dismounting amplifier units while the mainframe is powered on would lead to damages to the
mainframe, Omniace II.

Be sure to change amplifier units after confirming the power supply switched-off by all means.

The following describes the procedure of changing amplifier units by taking a sample of the second amplifier
unit at the second right position as seen from the mainframe front.

@D Turn off the power supply switch.
(Disconnect the power supply cable from the mainframe.
(@Disconnect all input cables that are connected to individual amplifier units.

@ — _,j - 7

Confirm that the power supply of the mainframe is
off.

By using a flat tip screw driver, turn the two(2)
screws at the top and bottom positions of the
amplifier unit which are fixing the unit to the
mainframe. (The flat tip screw driver should have the
tip thickness of no more than 0.65 mm.)

Turn the screws until they comes off the mainframe.
(Be careful that screws might come off the amplifier
unit if you turn them too much.)

Hold between your fingers the two screws at the top
and bottom of the amplifier unit, and draw the unit of
the mainframe toward yourself.

Thus, you can easily take the amplifier unit off
the mainframe.

The mounting procedure for the amplifier unit is just the reverse of the above.
Tighten the screws firmly by all means using a flat tip screw driver.
Operations of mounting amplifier units should also be done after switching off the mainframe power supply.

AWARNING Always keep blank panels inserted/mounted at individual vacant slots for input
amplifier units to prevent electric shock and also to prevent the mainframe from
potential damages due to foreign matter penetration.
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