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INTRODUCTION

Thank you very much for purchasing the Amplifier Units, Omniace Ill RA2000A Series(RA2300A,2800A),
LoggerStationll DL2800A, and SFSolution Analyzer DF1100A.

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 RA 2000A 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, RA2300A, 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 A&D.

The separate-volume instruction manuals related to amps are as follows:

Correspondence Product Titles of instruction manuals
RA2300A Instruction Manual MAINFRAME For RA2300A
RA2800A Instruction Manual MAINFRAME For RA2800A
DL2800A Instruction Manual MAINFRAME For DL2800A
DF1100A Instruction Manual MAINFRAME For DF1100A

B Before Using Amplifier Units:

e 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.

e Confirmation of contents
A&D 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.

e Procedure of changing amplifier units

Please refer to “Chapter 5. Procedure of changing amplifier units”, when you want to change your
amplifier units.




e If anything unusual happens during the use of the equipment, immediately switch off the
mainframe RA1000 and disconnect it from the power source.

e If 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.

e Contents of this instruction manual are subject to change without prior notice.

e Reprinting or reproduction of this manual, in whole or in part, without permission is
prohibited.

e A&D has made every effort to attain the completeness in contents of this manual. Please feel
free to contact your dealer regarding any errors, omissions, questions or suggestions, if
you find one.

B Safety Considerations and Precautions - Warning
and Caution

e 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:

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

If any instructions in WARNING are ignored, the ignorance could lead
AWARNlNG

to one or more of the following:

1. risk of human injuries

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

If any instructions in CAUTION are ignored, the ignorance could lead
/N cauTion




AWARNING

WARNING indication labels of amplifier units

e Input signal connection and permissible common mode input voltages
First, confirm that the recorder unit of the RA2000A Series 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 142 V (in DC or in AC peak voltage)
TC-DC amplifier units +300 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
O]
input signal o 49
C—:ND

)
g common mode voltage

ground

e 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.




/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.

Input units (ilr::%rr(r:]I(S)fliwig%lgavkotgﬁjeess) Range and setting conditions
2CH high-resolution DC amplifier units +100 V 0.1,0.2,0.5,1,2,5 V-FS (in full
2CH FFT amplifier units - scale)
2CH high-speed DC amplifier units 4500V 10,20,50,100,200,500 V-FS
2CH vibration & RMS amplifier units - (in full scale)
2CH TC-DC amplifier units
TC-DC amplifierpunits 50V
F/V converter units 100V
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 +500 V/ 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.

/N 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) The amp units are carefully designed so that safety of users can be maintained. However, when
measuring high voltages, touching measurement subjects, probes, or output terminals without care
may results in electrical shock.




5) Use the original packing box and crating materials, or the equivalent at the minimum, when you
transport amplifier units. In addition, when transporting units or parts after removing them that are

incorporated with the recorder unit, cover them with antistatic bag or shock-absorbing sheets to protect
them from damage due to drop or chock.

6) 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).

B Warranty Application

A&D 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 A&D 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:

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

(3) damages or failures caused by repairs or modification of equipment not done by A&D or
any of those who are commissioned by A&D.

(4) failures due to use or storage under the environment exceeding the prescribed conditions
for the equipment.

(5) Regular calibration

(6) failures or damages that occurred during transport or transfer of equipment after delivery.

3. Range of warranties: A&D is not responsible to any equipment not manufactured by A&D.




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 recorder unit, RA2300A or RA2800A or DF1100A

This indicates the internal memory of the RA2000A Series. Measured data is stored in

the memory “the memory” in the Multi-Recorder 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)

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

HRDC 2CH high-resolution DC amplifier units | AP11-101

FFT 2CH FFT amplifier units AP11-102
HSDC 2CH high-speed DC amplifier units AP11-103
ACST 2CH AC strain amplifier units AP11-104/104A

EV Event amplifier units AP11-105
TCDC | 2CH TC-DC amplifier units AP11-106/106A
TDC TC-DC amplifier units AP11-107

FV F/V converter units AP11-108

RMS 2CH vibration & RMS amplifier units AP11-109
DCST 2CH DC strain amplifier units AP11-110
HRZS 2CH Zero suppression amplifier units AP11-111

Setup Screen

Examples of setup screen are for RA2300A. The button positions differ depending on
the scrolling directions in the RA2800A but the functions are the same as in
RA2300A.
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1. How to Use Amp Unit



1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

1.1. 2CH High-resolution DC Amp Unit (HRDC, Model
AP11-101)

2CH High-resolution DC amp unit 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.

1.1.1. Connection with input sighals

A AP11-101

INPUT signal source

A
O high impedance side (+)
/ low impedance side

nC. AMP

00V(10-500V)

? 1

100V(0.1-5V)

E ° PK MAX

B C hlgh impedance Side ...... ( +) ..........................
@ 7/ 4ar low impedance side

High Resolution J_ (_)

O

WAy

AWARMNG

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.

Please pay attention to the following points when you want to record low level signals:
e not to use unnecessarily long cables for input connection
e 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.

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

B Input Signals

A CAUTION

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

A CAUTION

Input impedance

The input impedance is approximately one(l1) 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

NOTE

NOTE

0
>
c
=
o
p=4

NOTE

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

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.

123 AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)



1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

1.1.2. How to Set 2CH High-resolution DC Amp Unit (HRDC, Model

AP11-101)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

1)

2)

3)

4)

5)

6)

Fc=30Hz
Coup le=0C

1) Channel 5) LoV

_ g
ARTRT LT [ o | | oo | o [ | o | o
F n.
GHD .l IE%UD:&U < ) H%Fti)zo e e R e Extra E\"e”tl
a00 0.1
OFF 50.00% {] G | OFF | INIT. ‘ AL ‘
\ 4) Range

(==

3) Position Ex‘(end| Uzer Conv. |

2) Input

6) Info -0 Position

7) Position v/ 50.00% By mg‘ 745 | 15 | L—m‘

9) Auto Range e —

8) Input Coupling  ———— AC Coup. | [C Coup. \
11) Wide/Normal g N \
10) Range Indication =———t—p B é;ﬁ;e

r

L0y 200 100y A0y 20¢ 104
12) Range
MaX Yoltaze £HOOY

L Gy 2N T 500mY 200mY 100mif
13) Permission of J 1)

v

High-sensitiv & ¥ Set High-sensitivity MAA Voltage = TUUY
e setting ~Filter
OFF | 3kHz 300Hz dHz
14) Filter /

Detai | List [ Close [

Basics - Channel
The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Basics - Input
Input mode can be selected. Pressing this button permits mode switching, ON — GND — OFF
— ON.

Basics - Position
This button is used to set the zero position. Pressing this button changes the button
appearance. The setup can be made with the jog dial.

Basics - Range
This button is used to set the range. Pressing this button changes the button appearance. The
setup can be made with the jog dial.

Basics — Lo V
The LED lights if the high sensitivity range can be permitted.

Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details screen.
Fc: Filter setting
Couple: Input coupling setting

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

7) Details - Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform
display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale. The position change is available through the setup of Physical Unit
Conversion - Printing/Display Range. For more information, see Chapter 4, Physical Unit
Conversion.

8) Detalils - Input coupling
The input coupling is set by pressing the AC coupling button or DC coupling button.

When the AC coupling button is pressed, the input terminal is through a capacitor.
TIPS L .
The DC component can be eliminated and the alternating voltage measured.
9) Details - Auto range
The range is automatically adjusted to the input signal.

10) Details - Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. Range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and turning the jog dial, waveform expansion and compression are available. The
waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

11) Details - Wide/Normal
Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).
For more information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

12) Details - Range
Range can be directly set.

TIPS When the range is set, the waveform clip range is set to the default (corresponding to the
set range).

Example: During expansion of the waveform in the waveform clip range between +40 and
-40 at 100 V, if the range is set to 100 V again, the waveform clip range is set to between
+50 to -50 as the default. (Enlarged display is cancelled.)

ACAUTION Pay attention to the allowable input voltage when setting the range.

Accidental application of voltage higher than the allowable input voltage may cause
failures such as damage of parts inside the main unit. The following input voltage must
not be exceeded at each sensitivity.

13) Details - Permission of high sensitivity settings
Settings of the high-sensitive range (5 V to 100 mV) can be prohibited/permitted.
When using the high-sensitivity range, check the check box.
When the high-sensitivity range is not used, prohibition of the high-sensitivity range without
checking the box is recommended for safety.

14) Details - Filter
This button is used to set the low-pass filter.
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1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

1.1.3. Specifications of 2CH High-resolution DC Amp Unit (HRDC, Model

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
*within #0.8%-FS for 500 V-FS

Accuracy

Offset accuracy

within £0.3%-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)
* £100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common

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

input vgtzgi(CMV) * 300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Comn:ZEOTC(:J,(\:IAeRrF;a;ectlon No less than 80 dB for frequencies DC - 60 Hz
For DC coupling:
Frequency within the range of +0.5 dB and -3 dB for frequency range of DC - 50 kHz
characteristics 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

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH High-resolution DC Amp Unit)

1.1.4. External drawings of 2CH High-resolution DC Amp Unit (HRDC, Model
AP11-101)
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2. 2CH FFT Amp Unit (FFT, Model AP11-102)

2CH FFT Amp Unit 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 ys and incorporate two (2) channels per unit, and
the two channels are insulated to each other within the unit.

1.2.1. Connection with input signals

A

us]

A @APll»lOZ

INPUT

f 1
5 PK MAX

signal source

high impedance side (+)

low impedance side (—)
00V(0.1-5V)
500V(10-500V)

high impedance side (+)

o low impedance side

MAX (_)

s

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.

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH FFT Amp Unit)

m 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) 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

CAUTION

CAUTION

NOTE

NOTE

When setting the sampling speed other than 10us step (ex. 5us or 11us, etc.) or setting
the analyzing speed of FFT mode faster than 40 kHz, 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
+30 V 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.
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.2. How to Set Voltage Measurement Mode of 2CH FFET Amp Unit(FFT,

Fe=OFF GND 100

1)

2)

3)

4)

5)

6)

Model AP11-102)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is

pressed.

The following shows the contents of the FFT Amp in the voltage measurement mode. For the
vibration sensor mode, see 1.2.3 How to Set Input Mode (Voltage Measurement/Vibration Sensor)
and switch to the voltage measurement mode.

1_ 1) Channel

5) Lo V

20 1[' 5 @ GH1 GH3 GHa CGH7 CHY | GHI1 | CH12 | CH1B
Fy

N Love

Extra Event

1 HRDZ | FFT  HSDG | AGST EV | TCDC | TDG
0.5 GH2Z GH4 GHE CHB | GHIO | CHIZ | GHI4 | CHIG
e HRDG | FFT | HSDG | AGST - TCDG - -

0N GND OFF | INIT. | ALl |

OFF &0.00% [v]
\— 4) Range

ST0. |Exterd | User Corw. |

3) Position Yoltage measurement mode.
2) Input 0 Position
6) Info 50.00E | 7410 145 | 46 | L0
7)Position ol

oup | ing

8)Input coupling
9)Auto range

> B Baws, I OC Coup.

~Rarn ‘

10) Range Indication  ——— | 500V ’[ Wide | MNormal
11) Wide/Normal
ﬂ'500v

oY Al ¥ 500mY 200mY 100mYy

buto
Range

200V | 100V | 50y | 20V | mv]‘

12) Range Max Voltage +500Y

\ 4

13) Permission of
MAX Voltage £100Y

settings Filter

14) Filter :l OF 3 A . |

300Hz

30Hz

| Detai | List Cloze
Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Basics - Input
Input mode can be selected. Pressing this button permits switching among ON, GND, and
OFF.

Basics - Position
This button is used to set the zero position. Pressing this button changes the button
appearance. The setup can be made with the jog dial.

Basics - Range

This button is used to set the range. Pressing this button changes the button appearance.
The setup can be made with the jog dial. The displayed contents are the same as those in
Voltage Measurement Mode. That is, the contents are different from those for the vibration
measurement mode.

Basics — Lo V
The LED lights if the high sensitivity range can be permitted.

Basics - Information indication

This portion indicates settings that are unable to be set on this screen.
settings, make the settings in the Amp Details screen.

Fc: Filter setting

Couple: Input coupling setting

When changing the

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH FFT Amp Unit)

7)

8)

Detalils - Zero position setting

The zero position (base line) is set with a button. The zero position means the waveform

display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale.

The position change is available through the setup of Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.
Details - Input coupling

The input coupling is set by pressing the AC coupling button or DC coupling button.

TIPS When the AC coupling button is pressed, the coupling becomes such that a capacitor is

9)

10)

11)

12)

inserted into the input terminal. The DC element can be eliminated, which enables the
alternating voltage measurement.

Details - Auto range
The range is automatically adjusted to the input signal.

Details - Range indication

Current range values are included in the screen. The value button inverts its display when it
is pressed. Range change is available with the jog dial. In this case, by pressing the Fine
Tuning button and turning the jog dial, waveform expansion and compression are available.
The waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

Details - Wide/Normal

Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).

For more information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

Details - Range
Range can be directly set.

TIPS When the range is set, the waveform clip range is set to the default (corresponding to the
set range).

Example: During expansion of the waveform in the waveform clip range between +40 and
-40 at 100 V, if the range is set to 100 V again, the waveform clip range is set to between
+50 to -50 as the default. (Enlarged display is cancelled.)

ACAUTION Pay attention to the allowable input voltage when setting the range. Accidental

13)

14)

application of voltage higher than this voltage may cause failures such as internal parts
damages.

Permission of high sensitivity setting

Settings to the high-sensitive range (5 V to 100 mV) can be prohibited/permitted.

When using the high-sensitivity range, check the check box.

When the high-sensitivity range is not used, prohibition of the high-sensitivity range without
checking the box is recommended for safety.

Filter

This button is used to set the low-pass filter.

In addition, pressing the [Anti-aliasing] button allows filtering corresponding to the acquisition
speed and eliminating aliasing.
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.3. How to set input mode (voltage measurement, vibration sensor)

The measurement target can be changed by switching the input mode of the FFT amp.

Detail

GHI CHI  GHS | CH? | CH3 | GHI1 | CHIZ | CHIB
HRDG FFT  HSDG | ACST Ev TCDG | TDG Fv
GH2 GH4 GHA GHAE GHIO | GHI2 | GH14:

HRDG | FFT | HSDG | ACST | - =

GHIG
TGOS ==

O GHD | OFF | INIT.

Extra Event

| AL

Setup input mode

¥ Yoltaze measurement mode.

ST0. EXfEﬁd'User Conv.|

Bazeline width of recording waveform

0.125mm ~ 0.25mm

0. 375mm

0. 5rm

[lnput Mod

[¥oltaze measurement mode. ka

Detail List

Close

I~ Yibration sensor mode.

Close

In the vibration sensor mode, a power supply is required for the sensor. Therefore, if any

units other than the vibration sensor are connected to the amp, the signal source may
be damaged. Confirm the connection at the amp input port before switching to the
vibration sensor mode.
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Pressing the Input Mode button in the Expansion tab in the Amp Details screen of the FFT Amp
displays the following screen, which allows the input mode change.



1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.4. How to Set Vibration Sensor Mode of 2CH FFT Amp Unit (FFT, Model
AP11-102)

This section covers operations in the Amp Basic screen that appears when the Amp button on the

operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

The following shows the contents of the FFT Amp in the vibration sensor mode. For the voltage

measurement mode, see 1.2.3 How to Set Input Mode (Voltage Measurement/Vibration Sensor)
and switch to the vibration sensor mode.

1) Channel /— 5) LoV
EE# ON Lo ¥ @ i 0.8 T | ors | orr | crs | ot | oma | cwis
. 0.2 {HRDG | FFT | weDC | AcsT | BV | Tooo | ToG | RV
= oo : ' AEE EEEEEEE
Yibration 5
OFF 5u.unx [v] | N G | oFF | INIT. | AL |
\ L 4) Range

3) Position ST0.  |Extend|User Conv. |

2) Input - Yibration sensor mode.
6) Info Position
7; Position © 50.00% b T+m| 745 | 15 | L-10

8) Auto range T

i
10) Wide/Normal -! Emge

Binds* /st Imds?
—
11) Range 500m/s* | 200/s* | 100m/5*
12) Unit of vibration oo > n's” b
Filter
13) Fille — OFF 3kHz 300Hz 30Hz Anti_Alias. |

Detail List Close

The procedure is the same as those in 1.2.2 How to Set Voltage Measurement Mode of 2CH FFT
Amp Unit (FFT, Model AP11-102).

Operations of different portions are described hereafter:

4) Basics - Range
The contents are different from those for the voltage measurement mode. However, the
operation settings are the same.

5) Details - Range
Range can be directly set. The range values are indicated after calculated with sensor
sensitivity, converter sensitivity, and unit of vibration.

6) Details - Unit of vibration
The unit of the vibration system can be selected between units, m/s? and G.

TIPS The result from the changed unit is reflected to the range, sensor sensitivity and

converter sensitivity. Before starting measurement, confirm the reflected parts.
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.5. How to Set Vibration Sensor

In the vibration sensor mode, the input sensor type can be selected between Amp-embedded
sensor and Piezoelectric sensor + Charge converter at the Sensor sensitivity portion in the
Expansion tab in the Amp Details screen of the FFT amp.

The settings can be changed by operating buttons in the Sensor Sensitivity portion in the Amp
Details screen. Switching the sensor setting changes the setting screen for the sensor sensitivity.

CH1 CH3 GHS CH? CH3 CHI CH13 | CHI5
HRDG FFT  HSDG | AGST EV TCDG TDG Fv B . | -t . A
on2 | ore [ ore | ome [onio [ omz [ omie [ o Extra b I Bui iy (Rl SO
HROG | FFT | HWSDG | AcsT | — [Twooc| — | - xtra Event
0N GHD | OFF | INIT | ALL | ¥ Piezoelectric sensor + Charze Con

ST0. Extend |User Conw. |

rBaseline width of recording waveform

0.125mm 0. 25mm
Input Mod A ¥
’7 r\/ibrat ion sensor mode. @

Sensor sens

Close

0.375mm

0. 5mm

Bui It-in &mp sensor ﬁl
Sensor sens IWUTM m/md's*
Sensor sens
Piezo*e\ectric senzor + Charge Con. hl
Sensor sens IWM midm/s*
Converter sen. Wﬁl il

Detail List Close

The following tables show the relation between range values by the sensor sensitivity
settings.

e \oltage range for measurement
The following ranges are available as the voltage range for the vibration measurement:
| s5v | 2v | 1v | 500mV [ 200mV [ 100mV ]

e Amp-embedded sensor

The range values vary depending on the sensor sensitivity settings. The calculating formula of
the vibration range is:

Vibration range = Voltage range/Sensor sensitivity

e Amp-embedded sensor
The vibration range values vary depending on the sensor sensitivity and converter sensitivity.
The calculating formula of the vibration range is:
Vibration range = Voltage range/(Sensor sensitivity x Converter sensitivity)

e Unit of vibration range

The unit of vibration range is switched between [m/s?] and [G] depending on the unit of
vibration.
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.6. Specifications of 2CH FFT Amp Unit (FFT, Model 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:

be applied for the ranges 0.1 - 5 V-FS in AC coupling.)
10, 20, 50, 100, 200 and 500 V-FS
Input range 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.

provisions are provided.

within £0.3%-FS

A . .
CEUTaCY | swithin #0.8%-FS for 500 V-FS

Offset accuracy

within +0.3%-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)
*#100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common
mode input voltage(CMV)

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

S/N ratio

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

Mass

about 240 g

1-15 AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)

0.1,0.2,0.5,1, 2 and 5 V-FS (Voltages exceeding +30V shall not

For every range(i.e., 0.1 - 4500 V-FS), fine adjustment
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1. How to Use Amp Unit (2CH FFT Amp Unit)

1.2.7.External drawings of 2CH FFT Amp Unit (FFT, Model AP11-102)
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1. How to Use Amp Unit (2CH High-speed DC Amp Unit)

1.3. 2CH High-speed DC Amp Unit(HSDC, Model AP11-103)

2CH High-spe

ed DC Amp unit 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.

1.3.1. Con

nection with input signals

A@APHJO’{

INPUT signal source

A =
@ high impedance side : (1)
low impedance side

T" 100V(0.1- 5V)
00V(10 SOOV)

B high impedance side (+)
45}2 low impedance side

High Speed

DC AMP@

L (—)

Use by all means insulated BNC cables (optional item: input signal cables 0311-5175,

AWARNING . . . . .
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.
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1. How to Use Amp Unit (2CH High-speed DC Amp Unit)

B Input Signals

A CAUTION

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) 100 V 500 V

Input impedance

The input impedance is approximately one(l) 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.

NOTE

NOTE

(e
>
c
e}
o
z

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.

AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)
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1. How to Use Amp Unit (2CH High-speed DC Amp Unit)

1.3.2. How to Set 2CH High-speed DC Amp Unit (HSDC, Model AP11-103)

)

2)

3)

4)

5)

6)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

CHE
HEDE

/— 1) Channel /— 5 LoV

0N LoV @ ap10d o
50

| 1 GH3 | oHs  GH? | GHY | GH11 | GHI3 | GH15

S GHD | ® 100 0.5 FFT HSDO ACST | EM | TGDG | TDG | FW

e 0.2 CHz | o4 oo || otz | chis (e
Couple=D0 l 200 0.1 HRDG | FFT HSDO pract To0G | - | - Extra Event

a0

OFF &0.0 1

4) Range e == | INIT. | ALL |
3) Position

2) Input ExtendlUser Conv. |

6) Info 0 Position

7)Position _%@ 50.00% b T+10| 745 | LB | L—10|
9)Auto Range et

8)Input Coupling » iC Coup. OC Coup. \
11)Wide/Normal TR ]
10) Range Indication —| 500V Wide Narmal é;rﬁge |

12) Range | 500 200Y | 100Y | Ay | 20y | 10%

MAX Voltage BOOY

. i gl | 1 | B0 | 200y | 1000y |
13) Permission of \
High-sensitive b [ Set High-sensitivity MEX Voltage = 100%
setting Filter
14) Filter OFF BOkHz | BkHz | 500Hz | 50Hz | 5Hz |

| Detail List Close
Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Basics - Input
Input mode can be selected. Pressing this button permits mode switching, ON — GND — OFF
— ON.

Basics - Position
This button is used to set the zero position. Pressing this button changes the button
appearance. The setup can be made with the jog dial.

Basics - Range
This button is used to set the range. Pressing this button changes the button appearance. The
setup can be made with the jog dial.

Basics — Lo V
The LED lights if the high sensitivity range can be permitted.

Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details screen.
Fc: Filter setting
Couple: Input coupling setting
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D) Details - Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform
display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale. The position change is available through the setup of Physical Unit
Conversion - Printing/Display Range. For more information, see Chapter 4, Physical Unit

Conversion.
8) Details - Input coupling
The input coupling is set by pressing the AC coupling button or DC coupling button.
TIPS When the AC coupling button is pressed, the input terminal is through a capacitor.
The DC component can be eliminated and the alternating voltage measured.
9) Details - Auto range

The range is automatically adjusted to the input signal.

10) Details - Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. Range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and turning the jog dial, waveform expansion and compression are available. The
waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

11 Details - Wide/Normal
Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).
For more information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

12) Details - Range
Range can be directly set.

When the range is set, the waveform clip range is set to the default (corresponding to the
TIPS set range)

Example: During expansion of the waveform in the waveform clip range between +40 and
-40 at 100 V, if the range is set to 100 V again, the waveform clip range is set to between
+50 to -50 as the default. (Enlarged display is cancelled.)

ACAUTION Pay attention to the allowable input voltage when setting the range.

Accidental application of voltage higher than the allowable input voltage may cause
failures such as damage of parts inside the main unit. The following input voltage must
not be exceeded at each sensitivity.

13) Details - Permission of high sensitivity settings
Settings of the high-sensitive range (5 V to 100 mV) can be prohibited/permitted.
When using the high-sensitivity range, check the check box.
When the high-sensitivity range is not used, prohibition of the high-sensitivity range without
checking the box is recommended for safety.

14) Details - Filter
This button is used to set the low-pass filter.
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1. How to Use Amp Unit (2CH High-speed DC Amp Unit)

1.3.3. Specifications of 2CH High-speed DC Amp Unit (HSDC, Model

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:
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 ran
PUtTange 110, 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.
—— o
Accuracy within (0.5%-FS

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

Offset accuracy

within (0.5%-FS Xat 23°Cof environment temperature of mainframe operation

Input impedance

no less than 1 M(

Permissible input voltage

(500V(DC or AC peak value)
2 (100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common
mode input voltage(CMV)

(42 V (DC or AC peak value) for an amplifier unit only
* 300 VAC when an insulated BNC cable(signal cable 0311-5175) is used

Common mode rejection

No less than 80 dB for frequencies DC - 60 Hz

ratio(CMRR)
For DC coupling:
Frequency within the range of +0.5 dB and -3 dB for frequency range of DC - 400 kHz
characteristics 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 bits

conversion time | 1 us 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
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1. How to Use Amp Unit (2CH High-speed DC Amp Unit)

1.3.4. External drawings of 2CH High-speed DC Amp Unit (HSDC, Model
AP11-103)
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1. How to Use Amp Unit (2CH AC Strain Amp Unit)

1.4. 2CH AC Strain Amp Unit (ACST, Model AP11-104/104A)

The 2CH AC Strain Amp 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.

1.4.1. Connection with input signals

NOTE The AC source unit (optional item: RA23-143) must be installed in the RA  recorder unit,
when the 2CH AC strain amplifier unit is used.

B 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.

AAPH'W | Connector diagram |

A INPUT [\
A) +input ®
© o O @@
o o ® -output © @@
@ - input
Connector pin layout
B INPUT ©) + output
° o v @ Ground (Shielding)
g \V
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.

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

NOTE 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.

NOTE 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.

NOTE Not to place converters and connecting cables in the environment with high electric or
magnetic field.
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1. How to Use Amp Unit (2CH AC Strain Amp Unit)

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 length of cable between this product and
Bridge voltage resistance bridge box
drop factors Q) (wire type: AWG20, at +20°C)

(approximate in %): 20m [ 50m | 100m | 200m
120 -1.2 -3.0 -5.8 -11.0
350 -04 -1.1 -2.1 -4.1
500 -0.3 -0.7 -1.5 -2.9
1000 -0.1 -0.4 -0.7 -1.5

NOTE The sample speed must be set at 10us step otherwise the signal waveform can not be
obtained correctly. (Example: 5us or 11us, etc. makes the waveform distort.)

1.4.2. How to Set 2CH AC Strain Amp Unit (ACST, Model AP11-104/104A)

This section covers operations in the Amp Basic Screen that appears when the Amp button on the
operation panel is pressed and the Amp Details Screen that appears when a channel key is
pressed.

1) Channel
Fz=10H= GMD 201 1k
CAL=0FF I
Gauge=z.00 500

OFF Bo.00% [wel 0N GND 0FF| INIT. | AL |
'\ - 4) Range

™| cHa | cHE | cH7  GHY | CHIT | GHIZ | GHIB
i| FFT | HSDG | AcsT EV | TCDG | TDC | FV

cHe || cHe || cHe |/ ohin'| oHiz | e | cHiE
AGST | - | =

FFT | H5DG TGOG Extra Event

3) Position 5T0. |E><tend|User Cony. |
2) Input 0 Position
5) Info mﬂ T+m| 745 | 15 | L—m|
6) Position
o rRang=
7) Range indication - g
8) Wide/Normal —
9) Range ke s W0kee|Bkus |Zkus | Tkue
) ~Filter
10) Filter M OF 0 | 100 | K | 0K

rCaribration

11) Calibration o OFF -

5000 & & | 3000 ¢ & | 2000 4 &

1000u & | 5004 &

~Balance

12) Balance >

> Auto Balance I@ R-Balance

Detai | List | Close
1) Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this key displays the Amp Details Screen.

2) Basics - Input
Input mode can be selected. Pressing this key permits switching among ON, GND, and OFF.

3) Basics - Position
This button is used to set the zero position. Pressing this key changes the key appearance.
The setup can be made with the job dial.
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4) Basics - Range
This button is used to set the range. Pressing this key changes the key appearance, and then
the setup can be made with the jog dial. The displayed contents are the same as those in
Voltage Measurement Mode. That is, the contents are different from those for Vibration
Measurement Mode.

5) Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details Screen.
Fc: Filter setting
CAL: Calibration setting

6) Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform
display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale. The position change is available through the setup of Physical Unit
Conversion - Printing/Display Range. For more information, see Chapter 4, Physical Unit
Conversion.

N Details - Range indication
Current range values are included in the screen. The value key inverts its display when it is
pressed. Range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and turning the jog dial, waveform expansion and compression are available. The
waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

8) Details - Wide/Normal
Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).
For information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

9) Details - Range
Range can be directly set.

TIPS When the range is set, the waveform clip range is set to the default (default
corresponding to the set range).

10) Details - Filter
Value for the low-pass filter can be set.

1 Details - Calibration
Calibration is made using the positive or negative symbols after setting a calibration value.
Positive is tension and negative is compression. The calibration should be set to OFF before
executing measurement.

12) Details - Balance
Pressing the Auto Balance key automatically performs C and R balances, thereby canceling
the initial imbalance (offset). If the adjustment cannot be made correctly, the R-balance can be
adjusted by turning the jog dial after pressing the R-Balance key.
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1.4.3. Gauge Factor Setup

When the input mode is strain, the gauge factor can be set based on the strain gauge being used.
Setting the gauge factor outputs the measurement value with corrections. The corrections are
effective on digital value indication and trigger level. Press the Gauge Factor key in the Expansion
tab in the Amp Details screen to set the gauge factor with the jog dial. Alternatively, press the
Window key to set the gauge factor through the value entry window.

Setup range 1.50 to 2.50
Resolution 0.01
Default 2.00

GHE CH? GHI | GHI1 | GHIZ | GHIG
HSDG | ACST EV TGDG | TDC F

oHz | oHe | oHe | che | cHin | oz | oHi4 | oHIG
ACST | -

HROG | FFT | HSDC TCOG | - s Extra Event
0N GhD OFF | INIT. | ALL |
ST, Extend |User Corw. |
~Bazeline width of recording waveform
0.12%mm 0.28mm | 0.375mm | 0. 5mm
~Gauge Factor
€ 2.00 b Gauge Factor

Detai | List | Cloze
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1.4.4. Synchronization between AC bridge electrical source units (RA23-143)

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.

B Synchronization of two RA2300A_recorder units

| |

-----

| |

INT(internal)
(LED light-on)

Output cable(47226)

EXT(external)
(LED light-off)

B Synchronization of more than two recorder units=----- BNC adapt
ers (0243-2118) will be needed when you synchronize more tha

n 2 source units.

Master

INT(internal)
(LED ight-on)

EXT(external)
(LED light-off),

Slave

EXT(external)
(LED light-o

20 pgr

i@ﬁ]ﬁj[@zﬂéﬁ

Cable 47226

BNC adapter
0243-2118
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B Synchronization of two RA2800A_recorder units

Output cable(47226)

EXT(external)
(LED light-off)

INT (internal) E]

(LED light-on)

Master Slave

B  Synchronization of more than two recorder units------BNC adapt
ers (0243-2118) will be needed when you synchronize more tha
n 2 source units

BNC adapter BNC adapter
0243-2118 0243-2118
Output cable(47226) Output cable(47226)
. - m/oow - @
-gli“" " i T — TR

Master Slave
BNC adapter BNC adapter BNC adapter
0243-2118 0243-2118 0243-2118
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1.4.5. Specifications of 2CH AC Strain Amp Unit (ACST, Model

AP11-104/104A)

Number of channels

2 channels(CHSs)/unit

Balanced input (Each channel is insulated to each other and also from cabinet

iU Bl in the unit.)
Applied §train gauge 1200 - 1 kO
resistance
Gauge factor 2.0

Bridge electrical
source

sine wave, 2 Vrms, 5 kH
*The bridge electrical source unit is a separate unit called AC
bridge electrical source unit (RA11-109).

Auto Balance

Time required within 1 sec./channel

Accuracy in

. within £0.5%-FS
residual voltage

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 ( 10-6 of strain

Permissible common
mode input voltage(CMV)

300 VAC

Calibration (500, 1k, 2k, 5k, 10k, 20k x 10°® of strain
(internal calibrator) Accuracy: within +/-0.5 %-FS
Frequer_lcy within the range of +1 dB and -3 dB for frequency range of DC - 2 kHz
characteristics
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 pys 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
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1.4.6. External drawings of 2CH AC Strain Amp Unit (ACST, Model

AP11-104/104A)
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1. How to Use Amp Unit( Event Amp Unit)

1.5. Event Amp Unit (EV, Model AP11-105)

Event Amp Unit 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.

1.5.1. Connection with input signals

@Ap”,mﬁ Connector1 -4 Connector 5 - 8
INPUT Pin SanaI Pin S_lgnal
No assignment No assignment
1 @@@ 1 ch 1input 1 ch 5 input
_I_—> @ 2 ch 2 input 2 ch 6 input
4 3 ch 3 input 3 ch 7 input
@@@ 4 ch 4 input 4 ch 8 input
5 5 ground 5 ground
| - 6 | +15V output 6 +15 V output
8 (As seen from the inserting 7 || not connected 7 || not connected
side of the plug)
8 || not connected 8 not connected
EV AMP
B Input signals
range of input voltage 0-+24V
Voltage . H-level: more than 2.5Vapproximately
: detection levels ) )
input L-level: less than 0.5 V approximately
input current no more than 1 QA
Contact detection levels open: no less than 2 kQ2
inout short: no more than 250 O
P load current 2 mA (MAX)

ACAUTION

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

B 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
M red

umber

Brown, black M yellow
IC clip cord (0311-5008)
Red, black
([ @D@ brown
umber, black black
E}D@ red

yellow, black black

logic IC cord (0311-5007) E}D@ umber
black

m yellow
black

test clip cord (0311-5009)
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continued from the previous page)

channel numbers
within event logic IC cord IC clip cord test clip cord
amplifier unit
1 .+ 5 brown, black | brown, black brown, black
2 ! 6 red, black red red, black
3 : 7 umber, black umber umber, black
4 I 8 yellow, black yellow yellow, black

1.5.2. How to Set Event Amp Unit (EV, Model AP11-105)

)

2)

3)

4)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

The following shows the contents of the EV Amp.

1) Channel

etai
0N I]__- 0FF o ot | o | o [Toms okt | oz | etis
IHRDG | FFT | HS00 | AGsT | Ev  ToDG | TOG | P
1 7 3 4 & B 7 & ore [ore [ ore [ em | oo [Teme [Sma [ G | Event
Wroo | FFT | feoe |acst| - |Toos| | xtra Even
il il il il il |

Y,
C. |ON OFF| INIT. | AL |
OFF

STD

| Extend |

rSienal Tvpe

2) Signal setting

12 3 4 5 & 1 38
i
3) Signal type ﬁﬁﬁﬁﬁﬁﬁﬁ&mmj

rEvent waveform print ON/OFF

1 2 3 4 5
4) Event waveform printing ﬁ ﬁ ﬁ ﬁ ﬁ

.I’m
.I’ﬂ
.I’m

Detail List Close |
Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Basics - Signal
This is used to set the signal type and event waveform printing. Three levels are set: V
(Voltage), C (Contact) and off (waveform printing OFF). Touching this portion switches to V, C
and OFF in this order by each signal for eight signals..

Details - Signal type
This is used to set the 8 signals each. Touching this portion switches the signals to Volt and
Contact in order.

Details - Event waveform printing
This is used to switch the event waveform printing to ON/OFF by each signal for eight signals.
Touching this portion switches the signals to ON and OFF.

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)
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1.5.3. Adjustment of event waveform

1)

2)

3)

4)

5)

NOTE

This section covers adjustment of the event waveform in the Expansion tab in the Amp Details
screen. In the adjustment of the event waveform, settings for monitor display, waveform printing
point, pitch between signals, signal amplitude and base line width can be changed.

The waveform can be adjusted to have good visibility to the measuring condition.

The setting is available with the jog dial while pressing a jog button for Printing Position, Pitch
between Signals, Signal Amplitude or Base Line Width in the Expansion tab in the Amp Details
screen or through the value entry window while pressing the Window button. Touching the Auto
adjust button automatically makes adjustment so that the event waveform printing is exactly
positioned on the grid.
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{GHT
HRDG | FFT HSDG | ACST

GHI  GHI1
Ev  TGDC

CH13
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GHIE
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HRDG | FFT | HSDG | ACST
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GHIG:

Extra Event

INIT. ‘ AL |
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57D, Extend
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e i tude

Line Thickress
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uto Adi.
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Detail List

Printing portion

Close

1) Printing Portion

2) Pitch between Signals
3) Signal Amplitude

4) Base Line Width

5) Auto Adjust

This value specifies the waveform position of signal 8.
The signals 1 to 8 are positioned above in the interval specified in Pitch between signals.

Pitch between signals
This value specifies the interval between the waveform positions of all eight signals.

Signal amplitude
This value specifies the length of the waveform amplitude (under the variation between H and

L points).

Base line width

This value specifies the waveform width at the H point.

The event waveform printing point is automatically adjusted so as to be exactly positioned on

the grid.

Extremely high setting values for Printing Portion and Pitch between Signals exceed the
effective printing width, which will disable event waveform printing.
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1. How to Use Amp Unit( Event Amp Unit)

1.5.4. Specifications of Event Amp Unit (EV, Model AP11-105)

Number of channels

8 channels(CHs)/unit

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

iU Bl channel is connected commonly.)
You can set Volt/Contact separately for each channel input.
Range of input )
Voltage voltage 0-+24V
input Detection level H-level(H):more than 2.5V approx.
Input signals (Volt) L-level(L):less than 0.5V approx.
Input current no more than 1uA
Contact . short(H):no more than 250Q
input Detection level open(L):no less than 2kQ
(Contact) Load current 2 mA(max.)

Response time

1pA
*applies 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

B Round DIN connector 8P XT2B-0800 (conforms to DIN45326)

AP1’I-105

INPUT

O

EV AMP

e

ol

Pin Signal Pin Signal
No assignment No assignment
@@@ 1 ch 1 input 1 ch 5 input
@ 2 ch 2 input 2 ch 6 input
3 ch 3 input 3 ch 7 input
@@@ 4 ch 4 input 4 ch 8 input
5 ground 5 ground
) ) 6 +15 V output 6 +15 V output
(As seen from the inserting 7 | not connected 7 || not connected
side of the plug)
8 | not connected 8 not connected

Connector 1 -4 Connector 5 - 8

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)
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1. How to Use Amp Unit( Event Amp Unit)

<Logic IC probes

----- accessory to Event Amp Unit>

Use

with electronic circuits
digital signals and/or re

Logic IC probes are used for connection of the event amplifier unit

or sequence circuits for measurement of
lay contact signals.

wire color

corresponding input
channels

brown

ch.1 ch.5

red

ch.2 ch.6

umber

3ch ch.7

yellow

4ch ch.8

black

ground ground

Composition

logic IC cord (0311-5007) one(1), 1.5 m long

IC clip cord (0311-5008) four(4)/sack, 15 cm long

test clip cord (0311-5009) four(4)/sack, 15 cm long

to each unit.

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

1.5.5. External drawings of Event Amp Unit (EV, Model AP11-105)
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1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

1.6. 2CH TC/DC Amp Unit (TCDC, Model AP11-106/106A)

2CH TC/DC Amp Unit 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.

1.6.1.. Connection with input signals

B 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 + (plus) side of input terminal (red)

high impedance side of thermocouple or signal source (i.e., H-side: hot side)
Negative —(minus) side of input terminal (gray)

low impedance side of thermocouple or signal source (i.e., L-side: low side)

A @APll-lOG
thermocouple or

A
+

+

B

MAX
TC-DC AMP_L_

INPUT signal source (voltage output)
| @ | o + (plus) high impedance side (+)
PK
| @ | =M - (minus) low impedance side (=)
[<Aly
[ [t
30(%V_
PK

* Do not use unnecessarily long cables for input connection.

 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.

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

e Use of TC/DC Amp Unit 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 (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.

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)
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1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

# 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”.

e Use of TC/DC Amp Unit as DC amplifiers

ACAumN # If you a_pply, by error, any voltages that are more than the permissib_le 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).

e Common notes and 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 10us step otherwise the signal waveform can not be
obtained correctly. Example : 5us or 11us, etc. makes the waveform distort.

1.6.2. 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.

. e Weak for reducing atomosphere.
J High sensitivity. g P

. High electric resistance.
Nonmagnetic.

Cheap and easy to get. . . .
P vies Maximum operating themperature is low.

T Good low temperature characteristics. ) )
Heat—conductive error is large.

Suitable to reducing atmosphere.

High accuracy. No good linearity of electromotive force.
Unevenness and deterioration are little. Weak for reducing atomosphere.

R Good chemical resistance and oxidic Impossible to measure lower temperature
resistance. than
Useable as standard. 0 °C.

Suitable to inert—gas and hydrogenj—gas. Not specified in JIS.

Good characteristics in high temperature.

1-37 AMP for RA2000A/DL2800A/DF1000A (QD-PD4-003180)



1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

1.6.3. How to Set 2CH TC/DC Amp Unit (TCDC, Model AP11-106/106A)

)

2)

3)

4)

5)

This section covers operation in the Amp Basic Screen that appears when the Amp button on the
operation panel is pressed and the Amp Detailed Screen that appears when a channel button is
pressed.

The displayed contents are the same as those in Celsius temperature measurement mode as
shown below.

/— 1) Channel
CHI1 [n "6 ohz | ows | onr | oie [omi omz | cowis
TCOC I@ K 5000[: HRDG:| FFT | HSDG | AGST | EV || TGDG — TDG Fi

’ GH2 | e | oHs | cHE | owio | cHIz | SR e
Fe=0FF GND i‘ HRDG | FFT | HSDG | AGST | — | TGDG | — -

RJC=INT
OFF so.00% IT GHD OFF | INIT. | ALL |
\ 4) Ran-g-e ST0. |Extend|User Corw |
3) Position |

Extra Event |

0 Position
2) Input
. 50.00% gy }
5) Information ? L A R R
6) Position Fout Mode
7) Input mode Mleasure with G by ‘
8) Auto range RiEE= Y
9) Range Indication — RO0°C [ Wide Nortiz | é;ize
10) Wide/Normal e T Tope J Tope I Type
1800°C | 400°C | 1200°C | 2400°C |
11) RaNge — =————— K Ture
1400°C | BO0°C
12) Filter [Filter———
) » OF BitHz | BO0OHz | 30He 1Hz |
13) Internal temperature compensating 3 % (eor interral R.J.C

Detail List Close
Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Detailed Screen.

Basics - Input
Input mode can be selected. Pressing this button permits switching among ON, GND, and OFF.

Basic - Position
This button is used to set the zero position. Pressing this button changes the button appearance.
The setup can be made with the jog dial.

Basic - Range

This button is used to set the range. Pressing the button changes the button appearance, and the
setup can be made with the jog dial. The displayed contents are the same as those in the Voltage
Measurement mode. That is, the contents are different from those for the Vibration Measurement
mode.

Basic — Information indication
This portion indicates the settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Detailed Screen.

Fc: Filter setting

Couple: Input combination setting

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)
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1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

6) Details - Position
The zero position (base line) is set wit a button. The zero position means the waveform display
position at 0-V input (input short). The base line can be set in 0.05 steps in reference to 100% as
the full scale.
The position change is available through the setup of Physical Unit Conversion — Printing/Display
Range. For more information, see Chapter 4, Physical Unit Conversion.

7) Details — |nput mode Setup input mode ﬂ
This button is used to set the measurement mode of
input signal. The change of range contents can be = ¥ Measure with “C
made to set input mode. When the voltage
measurement is set, the temperature compensation 1 Measure with © F
setting will be invalid.

™ Measure with ¥

8) Details — Auto range
This button is automatically set the range adjustment corresponding to input signal.

9) Details — Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. The range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and tuning the jog dial, the waveform expansion and compression are available. The
waveform expansion and compression can be made with Physical Unit Conversion —
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

10) Details — Wide/Normal
Physical Unit Conversion — Printing/Display range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of measuring range is displayed (Default).
For more information about Physical Unit Conversion — Printing/Display Range, see Chapter 4,
Physical Unit Conversion — Printing/Display range.

11) Details - Range
The range can be directly set.
The change of range contents can be made to set input mode.

TIPS When the range is set, the waveform clip range is set to the default (default
corresponding to the set range).

12) Details - Filter
Value for the low-pass filter can be set.

13) Details — Internal temperature compensation
The reference contact temperature compensation is made internally or externally. When the
thermocouple is directly connected, tick this box (default). If using a zero-temperature
compensating device, do not tick this box. This setting is only valid when the input mode is in
temperature measurement.
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1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

1.6.4. Specifications of 2CH TC/DC Amp Unit (TCDC,Model AP11-106/106A)

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

switch able 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
Xat 23(C of environment temperature of mainframe operation

Input impedance

no less than 10 M( >approximately 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)

+42 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 ——
Tt conversion time | 10 ys max.
characteristics , : -
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

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)
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1. How to Use Amp Unit( 2CH TC/DC Amp Unit)

1.6.5. External drawings of 2CH TC/DC Amp Unit (TCDC,Model AP11-106/106A)
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1. How to Use Amp Unit(TC/DC Amp Unit)

1.7. TC/DC Amp Unit (TDC, Model AP11-107)

TC/DC Amp Unit 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.

1.7.1. Connection with input signals

+

@ AP11-107

©n,
©+
30

TC-DC AMP J:—

e

thermocouple or
signal source (voltage output)

+ (plus) high impedance side (+)
PK
MAX (=)
- (minus) low impedance side
Y%
PK
MAX

# Do not use unnecessarily long cables for input connection.

# 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.

B Notes and tips on the use of TC/DC Amp Unit:
Temperature/voltage (TC/DC) Amp Unit can also be used as DC Amp.
The following describes some notes and tips on the use of TC/DC Amp unit as temperature
amplifiers and as DC amplifiers:

e Use of TC/DC Amp Unit 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.
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1. How to Use Amp Unit(TC/DC Amp Unit)

# 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”

e Use of TC/DC Amp unit 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).

e Common notes and 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 10us step otherwise the signal waveform can not be
obtained correctly.
Example : 5us or 11us, etc. makes the waveform distort.

1.7.2. Kinds of thermocouple and the characteristics

Advantages

Disadvantages

Good linearity of electromotive force.
Suitable to oxidied atmosphere.

Weak for reducing atmosphere.
High electric resistance.

Cheaper than K thermocouple.
High sensitivity.
Nonmagnetic.

Weak for reducing atomosphere.
High electric resistance.

Cheap and easy to get.
Good low temperature characteristics.
Suitable to reducing atmosphere.

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

High accuracy.

Unevenness and deterioration are little.
Good chemical resistance and oxidic
resistance.

Useable as standard.

No good linearity of electromotive force.
Weak for reducing atomosphere.
Impossible to measure lower temperature
than 0 °C.
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1. How to Use Amp Unit(TC/DC Amp Unit)

1.7.3. How to Set TC/DC Amp Unit (TDC, Model AP11-107)

This section covers operation in the Amp Basic Screen that appears when the Amp button on the
operation panel is pressed and the Amp Detailed Screen that appears when a channel button is
pressed.

The displayed contents are the same as those in Celsius temperature measurement mode as
shown below.

/— 1) Channel

CH13 i

Jeta -
{CHT || cH3 | cHS | cH? | cHI | oHI1 || GH1a  CHIS
TOC I@ K EDUQC iHRDG | FFT | HSDG | AGST | EV | TCDG || TDG Fy
- CH2 CH4 CHE CHe | CHIDN | CHI2 | CHi4 | CHIG E E
= 2 | fope | - i xtra Event

[hD HROG | FFT | HSDG | AGST
OFF &0, nu% \ O G | OFF | INIT. | ALL |
4) Range

ST0. Extend| User Corw. |

3) Position
-0 Pesition
2) Input
5) Information I®’ .00 b T+m| U || o | HU|
6) Position mrrput Mode
7) Input mode hicasure with °C b ‘
8) Auto range Tares X
S . Bt
9) Range Indication =] 200°C Wide | Normal Roree
10) Wide/Normal Tom T Tee
1800“C| 800°C | 400°C | 200°C |
1) Range __ J Type K Type
1000°C | 200°C | 1200°C | 200°C
12) Filter [Filter— ——
) JBLil Bz | S00Hz | 30H: 1He |
13) Internal temperature COMPENSaliNGg  e———— zer internal R.J.C

| Detail List Close
1) Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Detailed Screen.

2) Basics - Input
Input mode can be selected. Pressing this button permits switching among ON, GND, and OFF.

3) Basic - Position
This button is used to set the zero position. Pressing this button changes the button appearance.
The setup can be made with the jog dial.

4) Basic - Range
This button is used to set the range. Pressing the button changes the button appearance, and the
setup can be made with the jog dial. The displayed contents are the same as those in the Voltage
Measurement mode. That is, the contents are different from those for the Vibration Measurement
mode.

5) Basic — Information indication
This portion indicates the settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Detailed Screen.
Fc: Filter setting
Couple: Input combination setting
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1. How to Use Amp Unit(TC/DC Amp Unit)

6) Details - Position
The zero position (base line) is set wit a button. The zero position means the waveform display
position at 0-V input (input short). The base line can be set in 0.05 steps in reference to 100% as
the full scale.
The position change is available through the setup of Physical Unit Conversion — Printing/Display
Range. For more information, see Chapter 4, Physical Unit Conversion.

7) Details — Input mode Setup input mods Xl
This button is used to set the measurement mode of
input signal. The change of range contents can be = W Meazure with °C
made to set input mode. When the voltage
measurement is set, the temperature compensation [~ peasure with © F
setting will be invalid.

™ Measure with ¥

8) Details — Auto range
This button is automatically set the range adjustment corresponding to input signal.

9) Details — Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. The range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and tuning the jog dial, the waveform expansion and compression are available. The
waveform expansion and compression can be made with Physical Unit Conversion —
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

10) Details — Wide/Normal
Physical Unit Conversion — Printing/Display range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of measuring range is displayed (Default).
For more information about Physical Unit Conversion — Printing/Display Range, see Chapter 4,
Physical Unit Conversion — Printing/Display range.

11) Details - Range
The range can be directly set.
The change of range contents can be made to set input mode.

TIPS When the range is set, the waveform clip range is set to the default (default
corresponding to the set range).

12) Details - Filter
Value for the low-pass filter can be set.

13) Details — Internal temperature compensation
The reference contact temperature compensation is made internally or externally. When the
thermocouple is directly connected, tick this box (default). If using a zero-temperature
compensating device, do not tick this box. This setting is only valid when the input mode is in
temperature measurement.
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1. How to Use Amp Unit(TC/DC Amp Unit)

1.7.4. Specifications of TC/DC Amp Unit (TDC, Model 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)
K200 200°C (-200 - 200°C) Equipped with fine adjustment
K1200 1200°C (-200 - 1200°C) capabilities in individual ranges

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
Hwithin (1%-FS of range accuracy of -200 - 0(C for 200(C -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

switch able 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
* approximately 1MQ 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)
within (1(C 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.

Temperature stability

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 |
For 10mV- FS range for DC amplifiers:

characteristics zero point +0.03%-FS /°C
range +0.01%-FS /°C
. resolution 14 bits
A/D conversion —
e conversion time 10 ps max.
characteristics _ , ,
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. How to Use Amp Unit(TC/DC Amp Unit)

1.7.5. External drawings of TC/DC Amp Unit (TDC, Model AP11-107)
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1. How to Use Amp Unit (F/V Converter Unit)

1.8. F/V Converter Unit (FV, Model AP11-108)

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

ACAUTION

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)

1.8.1. Connection with input signals

B 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)

FIV

A AP’I 1-108

INPUT

CONVERiiR =

signal source

high impedance side
low impedance side

MAX

a2v
PK
MAX

L

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 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.

signals

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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1. How to Use Amp Unit (F/V Converter Unit)

AWARN,NG 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.

ACAUT,ON 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.

ACAUTION 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.

# 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.

1.8.2. How to Set F/V Converter Unit (FV, Model AP11-108)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

F 1) Channel

CH15 1k gon

Py 2 eta
& chs | oms | cHr | ce | crit | oz [oms
HRDG | FFT | HEDG | ACeT | Ev | ToDo | ToG | RV
m}i} <:> 55| %28 5] 8] || B sen
Sl OFF &0, DDX H

4) Range | 0N OFF INIT. | AL |
3) Position

2) lnpUt ST0. Extend | User Corw. |
5) Info 0 Position
6) POSition  =——— (% 50002 By 10| 145 | L5 | i—]U|
Coupl ing
7) Inbut counlina » AL Lo I 0C Coup.
Ranee
8) Range indication > 10kHz
10kHz bkHz 2kHz TkHz
9) Range ——
S00Hz 200H= 100Hz
rIrigger Level
10) Trigger level :I o 2.5Y |
~Filter
11) Filter » FRiecle first Resp. first

| Detail List Close
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1. How to Use Amp Unit (F/V Converter Unit)

)

Basics - Channel
The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

2) Basics - Input
Input mode can be selected. Pressing this button permits switching among ON, GND, and OFF.
3) Basics - Position
This button is used to set the zero position. Pressing this button changes the button appearance.
The setup can be made with the jog dial.
4) Basics - Range
This button is used to set the range. Pressing this button changes the button appearance. The
setup can be made with the jog dial.
5) Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details Screen.
FILT: Filter setting
Couple: Input coupling setting
TRIG: Trigger level setting
6) Details - Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform display
position at 0-V input (input short). The base line can be set in 0.05 steps in reference to 100% as
the full scale.
The position change is available through the setup of Physical Unit Conversion - Printing/Display
Range. For more information, see Chapter 4, Physical Unit Conversion.
7) Details - Input coupling
The input coupling is set by pressing the AC coupling button or DC coupling button.
- When the AC coupling button is pressed, a capacitor is connected to the input terminal.
TIPS The DC element can be eliminated, which enables the measurement of alternating
voltage.
8) Details - Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. Range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and turning the jog dial, waveform expansion and compression are available. The
waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.
9) Details - Range

Range can be directly set.

TIPS Wrt1en the) range is set, the waveform clip range is set to the default (corresponding to the
set range).

10) Details - Trigger level

This unit detects the rising edge of the input signal to convert data of the frequency.
The voltage level for this detection can be changed. The default value is OV.

11) Details - Filter

This unit can select the filter mode from among the following two modes:

Mode Description
Ripple priority The ripple size (approx. 0.3% or less) is prioritized.
Response priority The response time is prioritized.

For the relation between the ripple and the response time, see 1.8.3 Ripple Rate and Response
Time.
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1. How to Use Amp Unit (F/V Converter Unit)

1.8.3. Ripple ratio and response time

B 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.

B 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)).

~

ripples
90%FS

output signal

response time

input signal |||||||||| ||Ill””””””””l||||||||||||||||
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1. How to Use Amp Unit (F/V Converter Unit)

1.8.4. Specifications of F/V Converter Unit (FV, Model 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 OV or about 2.5V

Input pulse width

no less than 20 us

100, 200, 500, 1k, 2k, 5k and 10kHz-FS (seven ranges in
Sensitivity and Accuracy Input range all)
Accuracy within £0.5%-FS

Offset accuracy

within £0.5%-FS
*at 25 T 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

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

Vgl‘t‘;‘;ee('gﬁ’\;l’\tl) *300 VAC when an insulated BNC cable(signal cable 0311-5175) is used.
Linearity within £0.3%-FS
Response time and zero point: within £0.03%-FS/°C
ripples 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 Responlz;pple first. Respon?eesp. first.
Hz-FS A Ripples time Ripples
100 | about60oms | 3N | about200ms | 200U
200 | about 300ms O_agt;/f:_u':ts about 100ms 4_%22}1;3
500 | about 200ms O_agt;/f)’_“FtS about 50ms 3_%2/(3}];3
1k about 200ms O_agt;/f:_u':ts about 30ms 3_%22}1;3
2k | about200ms| 2OW | abourzoms | 20U
5k about 30ms O_agtg/f)’_“FtS about 20ms 2_%22?;3
10k about 20ms O_agt;/f:_u':ts about 10ms 2_%2/2_u|:t3

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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1. How to Use Amp Unit (F/V Converter Unit)

1.8.5. External drawings of F/\VV Converter Unit (FV, Model AP11-108)
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1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

1.9. 2CH Vibration/RMS Amp Unit (RMS, Model
AP11-109)

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.

ACAUT!ON

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 V 0.1-1Vrms-FS 0.1-5V-FS
500 V 2 - 350 Vrms-FS 10 - 500 V-FS

1.9.1. Connection with input signals

A AP1 1-109

INPUT
A =
~

00V/(10-500V)
PK

;WV’ (—)

B @ high impedance side )
_2) low impedance side

N~ MAX
VIBRATION & _| (—)

RMS A

signal

high impedance side (+)
low impedance side

PK

AWARNING

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.

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.
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B 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) 100 V 500 V

Input impedance

The input impedance is approximately one(l) 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. (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.

Use cables 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 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 10us step otherwise the signal waveform can not be
obtained correctly.
Example: 5us or 11us, etc. makes the waveform distort.
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1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

1.9.2. How to Set Voltage Measurement Mode of RMS Amp Unit (RMS,

Model AP11-109)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is

pressed.

The following figure shows the display of the RMS amp in the voltage measurement mode. For the
vibration sensor mode, see 1.9.3 How to Set Input Mode (Voltage measurement/Vibration sensor)

and switch to the voltage measurement mode.

Ve 1) Channel 5)LoVv
CHT1 N 1oy @ sp10 Ay
RME | Bl 1 | o | o | o | ome [cma o | oms
’ 0.E i FFT | HSDC | AcST | EV | RMs OGST | ARZS
PF=altz GND - ® 100 . cht | oms | owe | oo omz|om4 CHIG Extra Event
HPF=100H= J zggu Duiz FFT | HSDC | AGST | —~ | RMS | DCST | HRZS
s OFF 50.00% [¥rms] ™ a0 | oF INIT. | AL |
\ L 4) Range
3) Position ST0. ExtendlUser Corw. |
2) Input " RMS conwerter mode
6) Info 0 Pozition
N /#m@ T+10| N l—10|
7) Position
. i Coup| ing
8)Input coupling » AC Coup. I IC Cour.
9) Auto range — — \
10)Range indication > 350¥rms Wik | Normal pash
ll) Wide/Normal 350Wme  200%rms | 100¥rms | D0Yrms | 20%rms 1U\f'rmsj

12) Range

13) Permission of high sensitivity settings

14) Low-pass filter _ |\ pies

15) Highpass filter  mm—)

1) Basics - Channel

Wi VYoltage *5H00

G | 2Nz | 1Yz |5UUmVrms|2UUmVrms|100m\f’rm§

=~ Set High-sensitivity

Ma% Yoltage 100V

Filter

OFF

TkHz

300Hz

100Hz

30Hz

HIGH PASS OFF

TkHz

30Hz

100Kz

Detail List

Close |

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Input mode can be selected. Pressing this button permits switching among ON, GND, and

2) Basics - Input
OFF.
3) Basics - Position

This button is used to set the zero position. Pressing this button changes the button
appearance. The setup can be made with the jog dial.

This button is used to set the range. Pressing this button changes the button appearance. The
setup can be made with the jog dial. The displayed contents are the same as those in the
voltage measurement mode. That is, the contents are different from those for the vibration

4) Basics - Range
measurement mode.
b) Basics — Lo v

The LED lights if the high sensitivity range can be permitted.
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1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

6) Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details screen.
Fc: Filter setting
Couple: Input coupling setting

7 Details - Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform
display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale.
The position change is available through the setup of Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

8) Details - Input coupling
The input coupling is set by pressing the AC coupling button or DC coupling button.

TIPS When the AC coupling button is pressed, a capacitor is inserted into the terminal. The DC
component can be eliminated, which enables the measurement of alternating voltage.
9) Details - Auto range
The range is automatically adjusted to the input signal.

10) Details - Range indication
Current range values are included in the screen. The value button inverts its display when it is
pressed. Range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and turning the jog dial, waveform expansion and compression are available. The
waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

11) Details - Wide/Normal
Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).
For more information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

12) Details - Range
Range can be directly set.

TIPS When the range is set, the waveform clip range is set to the default (corresponding to the
set range).

Example: During expansion of the waveform in the waveform clip range between +40 and
-40 at 100 V, if the range is set to 100 V again, the waveform clip range is set to between
+50 to -50 as the default. (enlarged display is cancelled.)

ACAUTION Pay attention to the allowable input voltage when setting the range.
Accidental application of voltage higher than the allowable input voltage may cause
failures such as damage of parts inside the main unit.

13) Details - Permission of high sensitivity settings
Settings to the high-sensitivity range (5 V to 100 mV) can be prohibited/permitted.
When using the high-sensitivity range, check the check box.
When the high-sensitivity range is not used, prohibition of the high-sensitivity range without
checking the box is recommended for safety.

14) Details - Low-pass filter
This button is used to set the low-pass filter.

15) Details - High-pass filter
This button is used to set the high-pass filter.
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1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

1.9.3. How to Set Input Mode (Voltage measurement/Vibration sensor)
The target for measuring can be changed by switching the input mode of the FFT amp.
Pressing the Input mode button in the Expansion tab in the Amp Details screen of the FFT amp
displays the following screen, which allows changing the input mode.

Setup input mode x|
CH3 GH3 GH7
o FFT | HS0o | AosT
CH4 CHs CHB
FFT HSDG | AGST

GH3 || GHI1  CH13 | CHIS
EV RMs  DCST | HRZS

GHID | CH1Z | CH14 | CHIG
- RMS | DCST | HRZS

OM GHD OFF

STD.  Extend |User Coriv. |

I~ Yoltagze measurement mode.

Extra Event

¥ EMS corwerter mode

INIT. | ALL |

I~ Wibration sensor mode.

I~ Wibration ,RMS output mode

Baselire width of recording waveform

0.125mm 0.25mm

V3

Ineut Mode //
’V FMS converter mode

0.375mm | 0. 5mm

Detail List Close

- In the vibration sensor mode, a power supply is independently required for the sensor.
NOTE Therefore, if any units other than the vibration sensor are connected to the amp, a signal

source may be damaged.
Confirm the connection at the amp input port before switching to the vibration sensor
mode.
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1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

1.9.4. How to Set Vibration Sensor Mode of RMS Amp Unit (RMS, Model
AP11-109)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is
pressed.

The following figure shows the display of the FFT amp in the vibration sensor mode.

For the voltage measurement mode, see 1.9.2 How to set voltage measurement mode of 2CH
Vibration and RMS amp unit (RMS, Model AP11-109) and switch to the vibration sensor mode.
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The procedure is the same as those in 1.9.2 How to set voltage measurement mode of 2CH
Vibration and RMS Amp Unit (RMS, Model AP11-109).
Operations of different portions are described hereafter:

4) Basics - Range
The contents are different from those for the voltage measurement mode. However, the

operability is the same.

5) Details - Range
Range can be directly set.
The range values are indicated after calculated with the sensor sensitivity, converter sensitivity

and unit of vibration.

6) Details - Unit of vibration

The unit of the vibration system can be selected between units, m/s? and G.
TIPS The result from the changed unit is reflected to the Range, Sensor sensitivity and
Converter sensitivity.
Before starting measurement, confirm the reflected parts.
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1.9.5. How to Set Vibration Sensor
In the vibration sensor mode, the sensor type can be selected between Amp-embedded sensor and
piezoelectric sensor + Charge converter in the Sensor settings.
Pressing the Sensor sensitivity button in the Expansion tab in the Amp Details screen of the FFT
amp displays the following screen, which allows changing the input sensor type. Switching the
sensor setting changes the setting screen for the sensor sensitivity.

GH1 GH3 CHS CH? CHY | CHI1  CHI3 | GHIS
HRDG | FFT | HSDC | ACST | EV RMS  DCET | HRZS

GH2 CHY CHE CHg | CHID | CH12 | CH14 | CHIg

HRODG | FFT | HEDG | amsT | | RMS | BOST | HRZS Extra Event |
’7 " Built-in Amp sensor
(N GhD | OFF INIT. | ALL | P
¥ Piezo-electric sensor + Charge Con
Extend |User Corw. |

"Basel ine width of recordmg waveform

U ]25mm []25mm Ug?Emm DBmm ................................................
Input Mode 7, Close
’V I\/ibrat jon sensor mode.
Senzor sen
Built-in Amo sensor ﬂl
Sensor sens I 1.0000 M mV/m/s*

Sensor sens

Piezo-electric sensor + Charge Con. [‘"Jl

Sensor sens 1.0000 M mif/m/s?
Converter sen. 1.0000 ﬁl /el

| Detail List Close

The following tables show the relation between range values by the sensor sensitivity settings.

e Voltage range for measurement
The following range is available as the voltage range for the vibration measurement:
| 5V | 2V | 1V | 500mV | 200mV | 100 mV |

e Amp-embedded sensor
The range values vary depending on the sensor sensitivity settings.
The calculating formula of the vibration range is:

Vibration range = Voltage range + Sensor sensitivity|

e Amp-embedded sensor
The vibration range values vary depending on the sensor sensitivity and converter sensitivity.
The calculating formula of the vibration range is:

Vibration range = Voltage range + (Sensor sensitivity x Converter sensitivity)

e Unit of vibration range
The unit of vibration range is switched between [m/s?] and [G] depending on the unit of
vibration.
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1.9.6. Specifications of RMS Amp Unit (RMS, Model 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 wide-scale provisions are provided.

For vibration sensor mode and for vibration sensor RMS output mode:
5km/s?, 2km/s?, 1km/s?, 500m/s® 200m/s® 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.

Input range

within £0.3%-FS

*within #£0.8%-FS for 500 V-FS

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

Accuracy

Offset accuracy

within £0.3%-FS for use as DC amplifier
*at 23 € of environment temperature of mainframe operation

Input impedance

no less than 1 MQ

Permissible input

+500V(DC or AC peak value)

voltage *+100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS
Perm::s:jb;einc;l:?mon +42 V (DC or AC peak value) for an amplifier unit only
N ; . i .
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
For DC coupling:
Frequency within the range of +1 dB and -3 dB for frequency range of DC - 50 kHz
characteristics 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 pys 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 g
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1.9.7. External drawings of RMS Amp Unit (RMS, Model AP11-109)
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1. How to Use Amp Unit (2CH DC Strain Amp Unit)

1.10. 2CH DC Strain Amp Unit (DCST, Model AP11-110)

The 2CH DC Strain Amp 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.

1.10.1. Connection with input signals

Connection instructions

The diagrams/figures below show the input section of the 2CH DC Strain Amp 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.

A @Apn-no

A INPUT

DC@AMP

Connector diagram |

N\

@ +input ®®

\./

Vi (® Ground (Shielding)

® -oupu 090
@
@ -input Connector pin layout
" CD) + output

B Notes on the use of the converter
Observe the following when you use the converter:

NOTE # 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 length of cable betweebno;his product and bridge
eSS (wire type: ANG20, at +20(°C) |
(@) 20 m 50 m 100 m 200 m
120Q -1.2 -3.0 -5.8 -11.0
350Q -0.4 -1.1 -2.1 -4.1
50002 -0.3 -0.7 -15 -2.9
1 kQ -0.1 -04 -0.7 -15
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1.10.2. How to 2CH DC Strain Amp Unit (DCST, Model AP11-110)

This section covers operations in the Amp Basic Screen that appears when the Amp button on the
operation panel is pressed and the Amp Detailed Screen that appears when the channel button is
pressed.

The displayed contents are the same as those in Celsius temperature measurement mode as
shown below.

1— 1) Channel

il cHa CHB GHY CHI GH1I CH13  CHIGB
EHIS DN 1[”( FFT HSDG | AGST EV RM3 DCST  HRZS
JEED 20k Bk o o ||| we o g | e Eent
Fc=0FF GHD .I
B. Y. =2Y 91 | 0N GND | OFF INIT. ALL
puge L. 00 OFF 50,003 [#¢]

1)

2)

3)

4)

5)

\ \— 4) Range STD. |Extend| User Conw. |
2; rOSitiOﬂ 0 Position
nput . .
5) Information _)'J@] .08 b 1 1Ij| T+5

6) Position e | Irpit Mocle
7) Input mode plse as strain bmp M
8) Auto range

=)
indicati i bt
9) Range indication > Gkes 2 Wide Normal e

-5 | l-llf]|

10) Wide/Normal
11) Range ;[ Bk s 2kus | 10kuas | Skas Aoy &
12) Bridge voltage Brides Yoli N V|
MAK Voltage = £8Y
Filter
13) Filter > OFF 1KHz | 300Hz | 80He | 10H |
14) Bal ~Balance
) Balance > Luto Balance | G R-Balarce

Detail List Close
Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Basics - Input
Input mode can be selected. Pressing this button permits switching among ON, GND, and OFF.

Basics - Position
This button is used to zero position. Pressing this button changes the button appearance.
The setup can be made with the jog dial.

Basics - Range

This button is used to set the range. Pressing this button changes the button appearance. The
setup can be made with the jog dial. The displayed contents are the same as those in Voltage
Measurement Mode. That is, the contents are different from those for Vibration Measurement
Mode.

Basics — Information indication
This portion indicates settings that are unable to be set on this screen. When changing the settings,
make the settings in the Amp Detailed Screen.

Fc: Filter setting is displayed

BV: Bridge Voltage setting is displayed (Voltage measurement point is not displayed).
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6) Details - Position
The zero position (base line) is set with a button. The zero position means the waveform display
position at 0-V input (input short). The base line can be set in 0.05 steps in reference to 100% as
the full scale.
The position change is available through the setup of Physical Unit Conversion — Printing/Display
Range. For more information, see Chapter 4, Physical Unit Conversion.

7) Details - Input mOde Setup input mode x|
This button is used to set the measurement mode of input
signal. The change of range contents can be made to set = ¥ Use as strain Ame
input mode. When the voltage measurement is set, Bridge
Voltage setting is invalid (No invalid indication). I Use as voltaze Amp

8) Details — Auto range
This button is automatically set the range adjustment corresponding to input signal.

9) Details - Range
Current range values are included in the screen. The value button inverts its display when it is
pressed. The range change is available with the jog dial. In this case, by pressing the Fine Tuning
button and tuning the jog dial, the waveform expansion and compression are available. The
waveform expansion and compression can be made with Physical Unit Conversion —
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

10) Details — Wide/Normal
Physical Unit Conversion — Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed
Normal: Half of measuring range is displayed (Default).
For more information about Physical Unit Conversion — Printing/Display range, see Chapter 4,
Physical Unit Conversion — Printing/Display range.

11) Details - Range
The range can be directly set. Range contents change depending on the input mode settings.

When the range is set, the waveform clip range is set to the default (default

TIPS corresponding to the set range).

12) Details — Bridge voltage
When input mode is set the Strain, bridge voltage is set. EEISa |
Range contents change if setting is changed.

W 2y

I 5Y

13) Details - Filter
Value for the low-pass filter can be set.

14) Details - Balance
Pressing the Auto Balance button automatically performs C and R balances, thereby canceling the
initial imbalance (offset). If the adjustment cannot be made correctly, the R-balance can be adjusted
by turning the jog dial after pressing the R-Balance button.
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1.10.3. Gauge Factor Setup

When the input mode is strain, the gauge factor can be set based on the strain gauge being used.
Setting the gauge factor outputs the measurement value with corrections. The corrections are
effective on digital value indication and trigger level. Press the Gauge Factor button in the

Expansion tab in the Amp Detai
press the Window button to set th

Is screen to set the gauge factor with the jog dial. Alternatively,
e gauge factor through the value entry window.

Setup range | 1.50 to 2.50

Resolution 0.01

Default 2.00

Detail

H GH3 GHE GHT GH3 GH11 GH13  GHIE
FFT | HSDG | AGST EV RMS DCST  HRZS

CHZ | CH4 | GHe CH& | CHID | CHIZ | CHI4 | GHIG
HRDG | FFT | HSDG | ACST = RMS | DGST | HRZS

Extra Event

O GND | OFF | INIT.

| AL |

ST0. EXfend|User Conv.|

rBaseline width of recording waveform

0.126mm ~ 0.25mn

0.375mm

0. 5mm

Gauge Factor

/— Gauge factor

[6]

2.0[1@*

Detail List

Close
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1.10.4. Specifications of 2CH DC Strain Amp Unit (DCST, Model 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 | 1, _ oyq; (for Bv=2V), 3500 - 2kQ (for BV=5V)
resistance
Gauge factor(ratio) 2.0
Bridge voltages(BV) 2V or 5V
time required within 0.5 sec./channel
Autobalance accuracy in

L o
residual voltage within +0.3%-FS

Balancing range

thin 3% (strain of 15000x107)

Sensitivity and Accuracy

For use as strain amplifier:
BV=2V 2k, 5k, 10k, 20k and 50k x10” 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

Offset accuracy

within £0.3%-FS for use as DC amplifier
*at 23(C of environment temperature of mainframe operation

Input impedance

more than 10M(+10M(

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

No less than 100 dB for frequencies DC - 60 Hz (50, 60HZz)

ratio(CMRR)
Temperature stability zero point: within (0.1%-FS/(C
characteristics range: within (0.01%-FS/(C
AID : resolution 16 bits
conversion conversion time | 10 us max.
characteristics - ; ;
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
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1.10.5. External drawings of 2CH DC Strain Amp Unit (DCST, Model
AP11-110)
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1. How to Use Amp Unit (2CH Zero Suppression Amp Unit)

1.11. 2CH Zero Suppression Amp Unit (HRZS, Model
AP11-111)

The 2CH Zero suppression amp unit (HRZS, Model AP11-111) is a direct-current amplifier which can
increase only the varied portion of the input signal by canceling DC voltage superimposed on the input

signal. In this

document, this cancel voltage is expressed as zero suppression voltage.

1.11.1. Connection with input signals

€

DC AMP

A AP1 1-111
INPUT Sianal
High impedance (+)
Low impedance
100V(0.1-2V)
( ) 00V(5-500V)
PK MAX
@ Highimpedance [ ( +) ..........................
Y/ 42v .
=7/ PK Low impedance
Zero SuppressionJ__ (_)

AWARNING

NOTE

NOTE

Always use an isolated BNC cable for signal input (Signal input cable 0311-5175,
optional, 2m with 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 VDC (DC or AC peaks).

Pay attention to the following points especially when recording small signals.
# 0 not use an input cable that is longer than required.
# se 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.

B Input signals

CAUTION

i

ACAUTION

CAUTION

13

Maximum input voltage

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)
Allowable Input Voltage (V)

0.1,0.2,05,1,2
100V

5, 10, 20, 50, 100, 200, 500
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 0.1 to 1 V FS at DC coupling, the input impedance is
decreased to 15 MQ.

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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NOTE

NOTE

NOTE

Use a cable whose withstand voltage is at least 2 kV.

this voltage is input, measurement cannot be performed correctly.

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

1.11.2. How to Set 2CH Zero Suppression Amp Unit (HRZS, Model

AP11-111)

This section covers operations in the Amp Basic screen that appears when the Amp button on the
operation panel is pressed and the Amp Details screen that appears when a channel button is

pressed.
1— 1) Channel 5) LoV
CH1S 0N Lo v 2,]1135 3
HRZS CHI | cH3 | oHg | GHI | cH3 | cH1l | oHi3 | cHIE
; HRDC | FFT | HSDC | AGST EV RMS | DCST | HRZS
PO D ‘2%% AR EE R
CUp | e=
ZSY=0FF OFF &0 IZIIZIE | N oD | OFF INIT. | AL |
\— 4) Range
3) Position 310, |Ex‘[end|User Conv.|
2) |nput 0 Position
6) Infomation SO.00% | THI0 | TS| L5 L0
7) POSItION e 0 e
8)mput COUplIng ‘( » AC Coue. | DC Coup. ‘
9) Auto range RO e e
15) Zero suppression voltage c] 0.000V by|  Aute zerol
~Range
10) Range indication | 5007 | Mide | Nommal (it |
i R
11) Wide/Normal —
EOOY  200Y | 100Y | B0V | 20V | 10v By
12) Range —
WAK Voltage £500Y
L 2y | | B00nY | 200nY | 100mY
13) Permission of high sensitivity settings =P F et llighsensitivity MAK Voltage 100V
~Filter
14) Filter - OFF 3kHz | 300Hz | 80Hz
Detail List Close
1) Basics - Channel

The channel number, input amp unit type, and waveform color are indicated in this portion.
Pressing this button displays the Amp Details screen.

Input mode can be selected. Pressing this button permits switching among ON, GND, and

This button is used to set the zero position. Pressing this button changes the button
appearance. The setup can be made with the jog dial.

This button is used to set the range.

The setup can be made with the jog dial.

2) Basics - Input
OFF.

3 Basics - Position

4) Basics - Range

5) Basics — Lo V

The LED lights if the high sensitivity range can be permitted.

Pressing this button changes the button appearance.
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1. How to Use Amp Unit (2CH Zero Suppression Amp Unit)

6) Basics - Information indication
This portion indicates settings that are unable to be set on this screen. When changing the
settings, make the settings in the Amp Details Screen.
Fc: Filter setting
Couple: Input coupling setting

7 Details - Zero position setting
The zero position (base line) is set with a button. The zero position means the waveform
display position at 0-V input (input short). The base line can be set in 0.05 steps in reference
to 100% as the full scale.
The position change is available through the setup of Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

8) Details - Input coupling
The input coupling is set by pressing the AC coupling button or DC coupling button.

TIPS When the AC coupling button is pressed, a capacitor is inserted into the terminal. The DC
component can be eliminated, which enables the measurement of alternating voltage.
9) Details - Auto range
The range is automatically adjusted to the input signal.

10) Details - Range indication
Current range values are included in the screen. The value button inverts its display when it
is pressed. Range change is available with the jog dial. In this case, by pressing the Fine
Tuning button and turning the jog dial, waveform expansion and compression are available.
The waveform compression and expansion can be made with Physical Unit Conversion -
Printing/Display Range. For more information, see Chapter 4, Physical Unit Conversion.

11) Details - Wide/Normal
Physical Unit Conversion - Printing/Display Range can be made with a single touch.
Wide: Entire measuring range is displayed.
Normal: Half of the measuring range is displayed (Default).
For more information about Physical Unit Conversion - Printing/Display Range, see Chapter 4,
Physical Unit Conversion.

12) Details - Range
Range can be directly set.

TIPS When the range is set, the waveform clip range is set to the default (corresponding to the
set range).

Example: During expansion of the waveform in the waveform clip range between +40 and
-40 at 100 V, if the range is set to 100 V again, the waveform clip range is set to between
+50 to -50 as the default. (Enlarged display is cancelled.)

ACAUTION Pay attention to the allowable input voltage when setting the range. Accidental application

of voltage higher than the allowable input voltage may cause failures such as damage of
parts inside the main unit. The following input voltage must not be exceeded at each
sensitivity.

13) Details - Permission of high sensitivity settings
Settings to the high-sensitivity range (5 V to 100 mV) can be prohibited/permitted. When using
the high-sensitivity range, check the check box. When the high-sensitivity range is not used,
prohibition of the high-sensitivity range without checking the box is recommended for safety.

14) Details - Filter
This button is used to set the low-pass filter.
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15) Details - Zero suppression voltage
This is used to set the DC component value to be cancelled for the input signal.
The following figure shows the setting portion for zero suppression voltage separated from the

Amp Details screen.

’—Ze ro suppression voltase

| ON € 1.000Y fy|  Auto zero
¢

X
\ \— c¢) Auto

b) Voltage value
a) ON/OFF

a) Zero suppression ON/OFF
This button is used to set whether the zero suppression voltage is applied or not.

When OFF is indicated, the Zero suppression voltage value and Auto zero buttons are
displayed in an invalid color and the operation is prohibited. Before changing the settings,
first switch the button to ON.

TIPS

b) Zero suppression voltage value
This is used to set the zero suppression voltage value. The setting can be made with the
jog dial or through the value entry window. The setting is restricted by the input range.
The adjustable range and resolution of the zero suppression voltage to the input range
are described below.

Input range Adjustable range Set resolution
0.1to 2 V-FS +13VDC 500 pyv
5to 500 V-FS +110 VDC 5mV

NOTE In the range of 5 to 500V, the zero suppression voltage is adjustable up to £130V but the
precision of the range of the residual voltage is ensured only within £110V.

If the zero suppression voltage exceeds the specification limits by changing the range,
OVER is displayed.

c) Auto zero suppression
The zero suppression voltage can be automatically adjusted.
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1. How to Use Amp Unit (2CH Zero Suppression Amp Unit)

1.11.3. Specifications of 2CH Zero Suppression Amp Unit (HRZS, Model

AP11-111)

Number of channels

2CH/unit

Input type

Imbalance input (insulation: between channels (CH) inside the unit, between
each CH and the enclosure)

Input coupling

AC coupling, DC coupling

Sensitivity, Accuracy

0.1,0.2,05, 1, 2, 5 V-FS (0.1 to 5 V-FS, 30V or less at AC
coupling)

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

Fine function for all ranges, Wide scale is available (x0.1 to
+500 V-FS)

Input range

Accuracy Within £0.5%-FS *Within £1%-FS for 500 V-FS

Offset accuracy

Within £0.5%-FS
*When using the main unit at an ambient temperature of 23°C

Input impedance

1 MQ or higher

Allowable input voltage

+500V (at the DC or AC peak value)
*+100V at 0.1 to 5v--FS (at the DC or AC peak value)

Allowable common mode
input voltage (CMV)

42V for the unit only (at the DC or AC peak value)
*300 VAC when using an insulation BNC cable (signal cable 0311-5175)

Common mode rejection
ratio (CMRR)

80 dB or higher at up to 60 Hz

Frequency
characteristics

At DC coupling: Up to 10 kHz (within the range between +0.5 and -3 dB)
At AC coupling: 0.3 Hz to 10 kHz (within the range between +0.5 and -3 dB)

Setting 0.1,0.2,0.5,1, 2 V-FS -+ 13V
range 5, 10, 20, 50, 100, 200, 500 V-FS ---- £13V
Setting Within the range between -0.5% and +0% within the range of
Zero suppression precision +13V or £110V
voltage Resolution 0.1,0.2,0.5,1,2 V-FS -+ 500pV
5, 10, 20, 50, 100, 200, 500 V-FS - 5 mV
Z; rtT;l[IJlty Within £0.005%/°C (at a suppression voltage of 13 V)

Auto zero suppression

Process time: Within 1 sec/ch
Residual voltage: Within 10-fold resolution

Linearity

Within £0.2%-FS

Low-pass filter

2-pole vessel type: 30 Hz, 300 Hz, 3 kHz and OFF, Damping characteristics:
approx. -12 dB/oct

Temp. stability

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

A/D conversion

Resolution 16 bits
Conversion time | Max. 10 us
Conversion . .
Successive comparison method
method

Input connector

Insulation type BNC cable

Withstanding voltage

Between the input terminal and ground: 1.5 kV, AC between channels for 1
minute

S/N ratio

-46 dB or higher (at the wide range setting)

Mass

Approx. 250g
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1. How to Use Amp Unit (2CH Zero Suppression Amp Unit)

1.11.4. External drawings of Specifications of Zero Suppression Amp Unit
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2. Common Settings in Amp Details Screen

2.1. ON/OFF/GND, Batch, and Initialization

The following settings are available in the Amp Details screen.

GHI GH3 GHE CGH7 CHI | CHIT | CHI13 | CHIS
HRDG | FFT | HSDG | ACST EV RMS | DCST || HRZS

GH2 GH4 GHE GHB | CHIO | CHi2 | GHi4 0H1ﬁ|

HRDG | FFT | HSDG | AGST | — | RMS | DGST | HRZS Extra Event

’ |[7 O GHD OFF INIT. AL

STD. |Ex‘[end| User Corwv. | \ \ 3) Batch
0 Position

\ -
@ 50008 by | THIN 145 | 15 | b 2) Initialize

Coupling \ 1) ON/OFF/GND
AC Coup. OC Coup.

Zero suppression voltaze

OFF | [® 0.000V fy|  Auto zero
Range
| T e | dormal | o

| 500y 200 | 100 50V 20¥ 10y oY

MAK Woltaze £500V

2y W | 500m¥ | 200my | 100my
o tet Hishrsensitivity MK Yoltase +100V
~Filter
OFF 3kHz 300Hz 30Hz |

4) List

’ Detail List Close
\—

1) Details - ON/OFF/GND
Display and recording for channels are set with these buttons. When the GND is selected, data for
equivalent to O is output.

2) Details - Initialize
This button initializes settings of each channel.

3) Details - Batch

Settings for the same types of amps can be made at once with the Batch button. Accordingly,
modifications in settings for several channels can be made. While this button is pressed, the Batch

function is effective: modifications in settings in one channel are reflected to other channels. Simply
pressing this button does not set anything.

4) Details - List

The setup status for each channel can be observed by tab, namely Standard, Expansion, and
Physical Unit Conversion.
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2. Common Settings in Amp Details Screen

m St

andard display screen
Standard List

when the List button is pressed.
Expansion

ST0. Ex’(endl User Corw. | STD. Extend |lUser Corv. |
FAT ON OPos= 60.00% A=5007 CHT HROG
HROC LPF=0FF DG} Line Width = 0.125mm
CH2 HRDC
CH2  OM OPos= 50_00% A=500Y Line Width = 0.125mm
HROC LPF=0FF DG} CH: FFT
Line Width = 0.125mm
FHZ ON OPos= 50.00% A=500Y He F
FFT LFF=0FF (DG} Line Width = 0.125mm
CHA HEDC
CH4 0N DPos= 50.00% A=500Y Line Width = 0.125mm
FFT LFF=0FF (DG} CHE HEDC
Line Width = 0.125mm
CHE  OM DPos= 50.00% &=500Y CH? ACST GF= 2.00
HEDC LFF=0FF (DG} Line Width = 0.125mm
CHE ACST GF= 2.00
CHE  OM OPos= 50.00% A=500Y Line Width = 0.125mm
HEDC LFF=0FF (DG} CHY EY 1 2 3 4 5 [ 7 [
Pos. 126.0 123.5 121.0 118.5 116.0 113.5 111.0 108.5
CH? OM OPos= G0.00% A=20k e & dnpl . 2.0 2.0 0 2.0 2.0 2.0 2.0 2.0
WoST LPF=0FF Cal= OFF Lins T. o.g 0.2 0.8 0.8 0.8 0.8 0.8 0.8
CH11 TCDC
CHS  OM OPos= B0.00% &=20k & Line Width = 0.125mm
WOST LPF=0FF Cal= OFF CH12 TCDG
Line Width = 0.125mm
CHI OM Signal TypesWiy Wi CH13 TDC
EY Line Width = 0.125mm
CH14 NOW
CHIO0
0N CHiS FY
. Line Width = 0.125mm
CHIT OM OPos= 50.00% A=ROOTC CH1& MON
TCOC LPF=0FF &K Type)
. EXTR& EY 1 2 3 4 5 [ 7 8
CH1Z2  OM OPos= 50.00% A=RO0YC Pos. 46,0 45,8 45,5 45,3 45,0 44,8 44.5 44.3
TCoc LPF=0FF &K Type) dmpl . 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
. Line T. 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
CH13 0N OPos= 60008 A=200°%C EXTRA EY 3 10 11 12 13 14 16 18
Toc LFF=0FF (K Type) Pos. 44.0 43.8 43.5 43.3 43.0 42.8 425 42.3
Aanpl . 2.0 2.0 20 2.0 2.0 2.0 2.0 2O
Dggdd Line T. 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
CHIS ON OPos= 50.00% A=10kHz
Fi LPF=Resp (DC3
_H16
(W]
EXTRA EV Signal ON/OFF=---- —=-= --—- --—-
M e i ﬂl

ST0.

Physical Unit Conversion List

HI
HRDC

H2
HRDC

H3
FFT

Hi
FFT

Hb
HEDC
HE
HEDC
H?
WLST
HE
HCST

Hi
EV

HID
0N

HI1
TCOC

Hi2
TCOC

Hig
oC:

Hi4
0N

HIG
F

0N

Extend User Corw.

10,0000 10, 0000 =250, 0000

0.0000 0.0000 250. 0000

[ ] [ ]

10.0000 10,0000 =250, 0000

0.0000 1 0.0000 250. 0000
)

10.0000 10,0000 =250, 0000

0.0000 1 0.0000 250. 0000
)

10.0000 10,0000 =250, 0000

0.0000 0.0000 250. 0000

[ ] [ ]

10.0000 10,0000 =250, 0000

0.0000 1 0.0000 250. 0000
)

10.0000 10,0000 =250, 0000

0.0000 1 0.0000 250. 0000
)

10.0000 10,0000 =10.0000

0.0000 0.0000 10.0000

[ kpel [ ]

10.0000 10,0000 =10.0000

00000 0. 0000 10,0000

[ kpel [

10.0000 10,0000 =250, 0000

0.0000 0. 0000 250, 0000

10.0000 10,0000 =250, 0000

0.0000 0. 0000 250, 0000

10.0000 10,0000 =100, 0000

0.0000 0. 0000 100, 0000

[ [ ]

10.0000 10,0000 =5, 0000

00000 0. 0000 5.0000

[ kHz] [

Detail | List

Close |
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2. Common Settings i

n Amp Details Screen

2.2. Initialization of Amp

2.2.1. Initialization in Standard Screen

2CH High-Resolution DC Amp Unit (AP11-101)

cig | o5 | or | ora | ot | ooz | cins
HRDG! FFT | HSDG | AGST | EV | TCDG | TD Fy
cHz | cH4 | cHe | cHe | chin | chiz | GHi4 | GHiGE
HRDGl FFT | WeDo | aosT | - |TooG| | Extra Event|
’ 0N GND OFF | [NIT. | ALL |
STD. |Extend|User Carie . |
1 Position
[& 50.00% by| 1410 | 145 | L5 | ¢7m|
rCoug | ing
AC Coup. OC Coup.
Rang=
| 5007 Wide | Normal | it
500 2004 100y 504 204 10V
MEX Woltage +HO0V
G 24 14 5007 2004 100k
[~ 3et High-sersitivity MAK Voltage +100V
~Filter
OFF 3kHz | 300Hz 30Hz

Detail List |
2CH High-SEeed DC Amﬁ Unit :APH_11-103)ZHSDC

Close

Cei Y o [ cus onr | omo | ohnt | omz | omis
HROG FFT | HSDo AGST | EV | TCDG | TOG | PV
cHz | cH4 | cHe | cHe | chio | oz | cHi4 | cHiE
HRDG | FFT HSDG| AcsT | - |Tenc | - | =~ Extra Event |
’ 0N GNDI OFF | INIT. | ALL |
STD. |Extend| Uzer Corw. |
A Position
[@ BIL00E By 10 | T | ¢—10|
Coupl ing P —
AL Coup. OC Coup.
rRanze
| 500 Wide | Norral aike
500 200y 100y 50t 20 0%
MAX Voltage THOOY
B 2 1 00t 200 100}
I~ Set High-sensitivity MAX Voltage 100V
rFilter
OFF 50kHz BlHz | 500Hz 50Hz | 5Hz

Detail List |

Close

HRDC

2CH FFT Amp Unit (AP11-102):FFT

chz cHs | ohr | owe oHiz | cHis
FFT  HSDG | AcsT | EV | ToDO | TOG | Fv
oH2 | o | cre | ore | chio | omez | o | crie E E
HROG | FFT | wsDc | acsT| - |ToDG | - | xtra Event
’ | ON GND OFF | INIT. | ALL |

STD. |E><tend| Uzer Conw. |

Yoltage measurement mode.
0 Fosition
€ 50.002 b t+10| 145 [ L5 | L-10
i Coupl ing P ——
AL Coup. OC Coup.
~Raree
. bt
I 500V i de Norma Range
500V 200V 100% h0Y 20V 10%
WA Woltage £500V
Al 24 14 B0l 2000l 100t
I~ Set High-zensitivity WA Yoltage £100V
Filter
OFF 3kHz 300Hz 30Hz Anti_Alias.

| Detail List |

2CH AC Strain Amp Unit

{CHI Y| cHa | cHs

Close |

(AP11-104/104A):ACST

o7 oHa | ol | cris | cHis
(HRDG!| FFT | HSDC | acsT EV | ToDC | TDC | PV
cH2 [ cHe [ ore | cre | orin [ oz | cris [ ehis
HRDG | FFT | HSDC F\CST| S || || S| S Extra E\’eﬁf|
| 0 GND OFF | INIT. | ALL |
STD. ExtendlUser Conv.|
0 Position
@ 50.00% by| 110 145 | L5 | L-10 |
~Rarge

M s Wi ce Hormal

Wkpe MWkes|bkuase |2kes | Tkues
~Filter
OFF 300Hz 100Hz 30Hz | 10Hz
Caribration
+ OFF -
5000 ¢ & [3000¢ & | 20000 & | 10002 & | 500w &

~Balance

buto Balance

| @ R-Balance

Detail List |

Close

AMP for RA2000A/DL2800A/

DF1100A (QD-PD4-003180)
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2. Common Settings in Amp Details Screen

Event Amp Unit (AP11-105): EV 2CH TC-DC Amp Unit (AP11-106/106A): TCDC

GH3 GH& GH? GH9 CH11 GHI3 | GH15

GH3 GH& CH? CH3  GHIT | GH13 | GH15
FV FFT | HSDG [ AGST EV TCDG  TDG Fv

FFT | HSDG | ACST Ev  TGDG | TDG
CGHY4 GHE CHE | CHION | CH12 | GHI4 | CHIG
- TCDG

GH4 | GHE | GHB | GHID [ GHIZ | GHIZ | GHIA Eutra Event
HRDG | FFT | HSDG | AGST | [ ToDG | = Xtra cven

GH2
HROG | FFT | HSDG | ACST - == Extra Event

O OFF | INIT. | AL ’ GHD OFF | INIT. | ALL |

| Extend | Extend | lUser Corwv. |

rSisnal Tvee -0 Pasition

1 2 3 4 |® 50.00%&' T+10| T+ | L-5 | l-10|

5 7 8
il Irput Mode
Contact Measu re with C &I

~Hange
bt

Event waveform print ON/OFF [ 500°C Wide | Normal | Feee

1 R Type T Type J Tupe W Type

2 8 4 5§ 7 8
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ & 1500°C 400°C | 1200°C | 2400°C |
OFF K Type

1400°C 500°C

.I|m

~Filter

OFF 5kHz 500H=

30Hz | 1Hz |

W User intermal R.J.C

Detail List | Close | Detail List | Close

TC-DC Amp Unit (AP11-107): TDC F/V Converter Unit (AP11-108): FV
i ona | ows | owr | ore | ot [oms  owis ‘e | ora | oms | orr | oro | ohn | oma [owis
HRDG| FFT | H3DG | acsT | Ev | Tobo | Too  Fv HRDG| FFT | HSDC | acST | Ev | Tobc | TG | Fv
ote | on | oe | ore | crio [ oma | onis [ o cre | ona | e | cns | chin | oz | e | cHiE
HROC | FFT | HSDG | acsT TGO | - | = Extra Event | HRDG | FFT | HSDG | AcsT| - |Tooo | - | - | Extra Event |

’ | GhD OFF | INIT. | AL | ’ | 0N OFF [WIT. | ALL |

Extemdl User Corne. | STD. |E><tend|User Corwe. |
-0 Position 0 Position
) 50.00% T*ﬂ0| T+ | 15 | ¢—10| ® 50.00% dn T+1U| 745 | L5 | l—1u|
~Irput Mode Coup |l ins T —
Measure with C ﬁl AC Coup. OC Coue.
~Rangs hig | N | | Aito | ~Ranze ——
200°C ide orma Ramas T
R Twpe T Tupe
| 10kHz blkHz 2lHz TkHz
1600°C 300°C 400°C 200°C
J Type K Type 500Hz 200Hz 100Hz
1000°C 200°C 1200°C 200°C ;
rIrigger Level
“Filter 0y 2.5Y
OFF 5KHz 500Hz 30Hz 1Hz | TFilear
% User irteral R.J.0 Ripple Tirst Resp. first

Detail List Cloze | Detail List Close
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2. Common Settings in Amp Details Screen

2CH Vibration RMS Amp Unit (AP11-109): RMS

2CH DC Strain Amp Unit (AP11-110): DCST

e8| ome | oms | oz | ocme [ omr oz | oms “eii Y| oma | ows | onr | one | ot [ omz  oms
iHRDG:| FFT | HSDG | AGST | BV | RMs DGST | HRZS HROG:| FFT | HSDG | AGST | E¥ | RMS | DOST HRZS
cH2 | che | oHe | ows | cHio | oliz | omis | cuis oz | ona | oHs | o | cwin | omiz | orig | cHis
HROG | FFT | HSDG | ACST | — | RMS | DCST | HRzS Extra Event | HRDG | FFT | HSDG | acsT | — | RMs DOST| HRZS Extra Event
ON GND OFF INIT. | AL | ’ | 0N [ OFF INIT. | AL |
STD. |E><tend|User Corv. | STO. |Extend| Uzer Con. |
M5 corwverter mode 0 Position
-0 Position € 5 UU%&I
|® 50.00%&' T+]U| T+ | L-5 l*10| : T+1D| T+ | -5 | l-10|
Tl ina lrput Mode
[ Jjse as strain Amo ﬁl
AC Coup. OC Coup.
1] rRanee —
Range ot S0k 4 £ Wide | Hormal Rgnge
I 350 rms ide Normal R;nge
B0k s 20kupes | 10kge | Skue ki e

30¥ms  200%ms | 100¥ms | D0Vms | 20¥rms | T0¥rms

MEX Yoltage +HOOY

B s 1Weme | B0 e | 200k e | 1 D00 s
I~ Set Hizh-sensitivity MAX Voltase 100
~Filter
LOW Pass OFF 1kHz 300Hz | 100Hz 30Hz
HIGH PASS OFF TkHz 30Hz 100Hz

| Detail List | Close |

2CH Zero Suppression Amp Unit (AP11-111):

CH1 GH3 GHS GH? CGHY | GHI1 | CHIZ | CHI15
HRDC | FFT | HSDG | AGST EV RMs | DCET | HRZS

GH2 GH4 GHe GHA
HRDC | FFT | HSDG | ACST

CHID | GHIZ | GHI4 | GHIG
- RMS

DCST | HRZS Extra Event |

’ 0N CHD OFF [MIT. | ALL |
STD. |Ex’(end| User Conv. |
-0 Position
) 5[]_00%&' T+10 | T+ | L5 | 1-10 |

Coup | ine

AC Coup. | OC Coup.

rlero suppression woltasze

oFF | [G 0.0V |  Auto zero]
Range
T hide | torml | Ao

500Y 200y | 100Y 50¥ 20¥ 10¥ Y

MAY Vaoltage £HO0Y
2V 1¥ 500mY | 200m¥ | 100mY
MAX Voltage £100¥

F 5
~Filter

OFF 3kHz 300Hz

30Hz |

Detail List Close |

Eridee Volt [ b

MAY Voltaze = £8Y

rFilter

30Hz 10Hz

OFF 1KHz | 300Hz

~Balance

buto Balance | 1G] R-Balarce

Detai | List | Cloze

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180)

2-6



2. Common Settings in Amp Details Screen

2.2.2. Amp Details — Initialization in Physical Unit Conversion Screen
Example: 2CH High-Resolution DC Amp Unit (AP11-101): HRDC

| CH3 GHS CHTY CHI | CHI1 | GHI3 | CHIE
i FFT | HSDG | ACST EV TCDG | TDG Fv

GHz | CHa | cHE | GHe | cHin | cHiz | CHI4 | CHIE Exctra Event
HRDG | FFT | HSDG | AGST | — | ToDG | — - JELITEL (S

’ 0 GHD OFF | INIT. | ALL |

ST0. |Extend Uzer Conv. |

T Set EUL
[nput Output
WAk 10.000 || | 10,000 o
MIN | 0.0000 b| | 0.0000 fa
UNIT [v] ]

~Rec/Dise Range = Max/Min

MAx ) 250,00V by
HIN €] ~250.00Y Iy

Detai | List | Close

2.2.3. Amp Details — Initialization in Expansion Screen
(Example)

2CH High-Resolution DC Amp Unit (AP11-101): Event Amp Unit (AP11-105): EV

GH3 GHE GH? GHI | GH11 | CH13 | CHIG TR cHa GHS GH? GHI  GHIT | GHI3 | GHIS
FFT | HSDG | ACET Ev | TCDG | TDG P\ tHRDC:| FFT | HSDG | AGST Ev  TGDC | TDG Fv

GH2 GH4 GHe GHE | GHID | GH12 | CHI4 | GHIG GH2 CHa CGHa
HRDC | FFT | HSDG | ACST - TCDG - - HRDC | FFT | HSDG

i CHI
L HRDG:

ore | o [ erz [ o [[ohiE
Extra Event aceT |- |TCDC = = Extra Event

| O GhD OFF | INIT. | AL | 0N OFF | INIT. | ALL |

ST, Extend |User Conw. | S, Extend
Basel ine width of recordine waveform rRec/Disp Range
( 0.125m  0.25mn | 0.375mn | 0.5mm Position [ 126 0m by
Sie. pitch mﬁl
B |1 tude mﬂ
Line Thickness m&l
Auto Adj.

Detail List Close Detail List Close |
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3. Expansion Settings



3. Expansion Settings

3.1. Change of Base Line Width of Printing Waveform

The following settings are available in the Amp Details screen.

GH3 GHE GHY GHI | CHI1 | CH13 | GHIE
. FFT | HSDG | ACST EV | TCDC | TDGC FW

GH4 GHE CHE | CHIO | CHi2 | CHI4 | CHIG E E
FFT | HSDG | AGST - TCDG == == xtra Event

| GHD OFF | INIT. | ALL |

Extend |User Conv. |

/ (1) Base Line Width of Printing Waveform
[

0.125mm  0.25mm | 0.37%mm | 0.5mm

’rBaseI ine width of recording waveform

Detail List Close |

(1) Details — Base Line Width of Printing Waveform
The line width for printing waveform can be set for each channel.

AMP for RA2000A/DL2800A/DF1100A (QD-PD4-003180) 3-9
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4.Physical Unit Conversion— Change of Waveform Width and Units

4.1. Overview of Physical Unit Conversion

This section explains operation in Physical Unit Conversion tab in the Amp Details screen. The Physical
Unit Conversion tab is commonly provided in analog amps, which converts the measured values into
physical values and changes the printing scale for waveform amplitude.

B Converting physical units
Scale representation is automatically changed into the desired unit. Any complicated calculation is

not needed. . o
7 4250V 7 +100 Pa™,
‘— +150V '— +80Pa
— ov | |::> — +50Pa .
— —150V | — +20Pa |
. _Zsovféurrent scale re mlon—\‘_ ’ Pa\ / After automatic
\v P scale conversion

B Changes printing and display area
Because the waveform amplitude can be changed, expanded display for necessary portion only is

possible.
-4 To examine this portion
=4 :tcarefully
wn
S [ SR W A oV
(¢}
Expanding waveform
amplitude
\J

The following screen appears when the Physical Unit Conversion tab in the Amp Details screen is
pressed.

i GH3 GHS CGH7 GHI | GHI1 | GHI3 | GHIS
FFT | HEDG | ACET EV | TCDG | TOC Fy

GH4 GHe CGHE | CHIOC | GHI2 | GHI4' | GHIG E B
FFT | HSDG | ACST — TCDG = = xtra Event

O GHD OFF | INIT. | ALL |

510 !F tard User Cony, !
)

“Set EU.

[riput Ot put

Max | 10.000 b | 10.000 | Executing physical unit conversion
WIN 00000 | | 00000 iy

UNIT [V [ b

(

| Rec/Dise Ranze * Max/Min

Changing printing and display range in

Hikx [ 250.00 Iy waveform representation
MIN [@ -250.00V by
\_ _/

Detail List Close

AMP for RA2000A/DL2800A/DF1100A(QD-PD4-003180) 4-2



4.Physical Unit Conversion— Change of Waveform Width and Units

4.2. How to Convert Physical Units

Input signals can be output after being converted into measured values. The conversion is made in the
Physical Unit Conversion tab in the Amp Details screen.

(1) ON/OFF for Physical

Conversion e it S
(2) Input Range Setup __M%E 10-000ﬂ 10.000 | ¢ (3) Output Range Setup
MIN ] 0.0000 B L 00000 fy
NIT v [ Ve (4) Physical Unit Setup

(1) Using physical unit conversion
Specify whether to convert the scale units or not. Add a check mark when using physical unit
conversion. After adding a check mark, settings of (2) and (3) can be made. The * mark that
signifies that the physical unit conversion is effective is indicated at digital value indication
portion.

(2) Input range setup
The maximum and minimum values are set, which will be the references for the measurement
range.

(3) Output range setup
The maximum and minimum values are set to fix the output range for input range. Also, the
maximum and minimum values are set, which will be the references for the physical unit
conversion.

(4) Physical unit conversion setup
Physical unit conversion can be set. The following screen appears after the button is pressed.

Settine of User Unit.

1) Indicating selected unit = |y |
e ~\
STD [V] N Pa i
2) Unit buttons —| , . e 0 o
ke kef ket /em? g
1) Unit buttons ~
Press a button to change the settings. Close

2) Selected unit indication
Currently selected unit is indicated. Pressing this button opens key entry screen, which
enables input of character strings.

TIPS A value to be input should include neither kilo nor mega. Due to such entry system,
physical unit conversion can be effective even amp range is changed.

TIPS When value entry for physical unit conversion is made, the following functions will be
effective for easy operation.
# When input values are changed, the same values are set to the output values and

printing/display range.
# When the output values are changed, the same values are set for printing/display
range.
NOTE In the case where the following setup is made for input maximum and minimum value

settings, the measurement values will not be displayed correctly. (Even input signal

changes, only certain values are output.)

# If the maximum value and minimum value are equivalent. (Division by 0 in the internal
calculation will occur.)

# If the range of input maximum and minimum values does not include the effective
measurement range (Input signal exceeds the set range.).
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4.Physical Unit Conversion— Change of Waveform Width and Units

4.3. Printing/Display Range

Within the currently set full-scale, maximum and minimum values of a necessary portion can be set for
the full-scale.

T A  — Max

* __ Current full-scale

|::> _ This range becomes the new
\ full-scale

Necessary portion

RN —_—

Fec/Disp Range = Max/Min x|
WAK mﬁl ...................................... »  Current Setup Value oo
MIN [ -20.00 b | 0

-1.0000E+13  ~  1.0000E+13

s EXP. | AC | BS |
7 g 2
x|
4 5 i
Current Setup Value
~250.00 1 2 3
| 0 :
Seiug Execute Close
—1.0000E+13 ~~  1.0000E+13
EXP. | AG | BS |
7 g &
4 & ]
1 2 3
+
Execute Close
Waveform can be oppositely displayed by setting to Max<Min.
TIPS Example: Max = -2.50000, Min = +2.5000

With this manner, waveform output will be up-side-down. In this case, scale
representation will be up-side-down, too (Top: -2.5000, Bottom: +2.5000). To invert
positive/negative for input signal, set either settings of input or outputs to Max<Min.
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5. Procedures for
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5. Procedures for changing Amp 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.

5.1.Example of Replacement

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.

(1)Turn off the power supply switch.
(2)Disconnect the power supply cable from the mainframe.
(3)Disconnect all input cables that are connected to individual amplifier units.

(4)

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 for RA2300A, and at the right an
d left sides for RA2800A) which fix the amplifie
runit, 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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To Ensure Prolonged Use

A&D Company,Limited.

Thank you for purchasing an A&D Company,Limited. product.

To ensure prolonged use of the product that you have purchased, we offer the following lineup of
maintenance services.

1. Warranty Period
The warranty period for this product is one year from the date of purchase. In case of a failure, the
product will be repaired free of charge (only if the failure is ascribable to the responsibility of A&D).

2. Disclaimers
We take no responsibility for any damages caused by the following reasons;
(1) Consequential damages and production compensation caused by any accidents of our product;
(2) Damages of our product generated by other companies' equipments and their construction;
(3) When operation, proper maintenance, and regular inspection are not done;
(4) Troubles which are apparently not attributable to our company or those that cannot be decided clearly
whether our company is responsible for those troubles;
(5) Exhaustion of consumptions and repair parts;
(6) Troubles attributed to third party's conflicts;
(7) Troubles caused by a force majeure such as natural disasters

Address inquiries to:




(1) This manual may not be reproduced to any form in whole or in part.
(2) Then contents in this manual may be updated without prior notice.
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