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INTRODUCTION

Thank you very much for purchasing the Amplifier Units, Omniace Il RA2300.

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 Ill RA2300. 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, RA2300, as well as their basic functions. For operating instruction information other than that
described herein, please refer to the other instruction manuals attached hereto.

If you have questions on any descriptions of this instruction manual, please contact marketing/sales
personnel of NEC Avio Infrared Technologies.

Instruction manuals attached to this manual:

Titles of instruction manuals Types Contents

Instruction Manual 95691-2344-0000 [ The manual involves basic functions and operating
Mainframe instructions of the mainframe, RA2300.

For RA2300

Instruction Manual 95691-2345-0000 Please refer to this instruction manual when you use LAN
Interface command or RS-232C interface. Explanations for setting procedures
For RA2300 and various commands are provided.

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
NEC Avio Infrared Technologies 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.
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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 NEC Avio Infrared Technologies 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

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

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

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

If any instructions in WARNING are ignored, the ignorance could lead
AWARN'NG 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 CAUTION are ignored, the ignorance could lead
ACAUTlON to one or more of the following:
1. risk of human injuries
2. possibility of non-personal physical injuries not involving human
injuries
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AWARNING

WARNING indication labels of amplifier units

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

Input units Permissible common mode input voltage
2CH high-resolution DC amplifier units
2CH FFT amplifier units
2CH high-speed DC amplifier units

= : for units by itself
Event amplifier units . iy
F/V converter units 300 VAC when used with insulated BNC

2CH vibration & RMS amplifier units cables(optional item)
2CH Zero suppression amplifier units
2CH AC strain amplifier units

142 VDC(in DC or in AC peak voltage )

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

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

input section Cabinet
+
input signal o 49
GND
@)

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.
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e Warning against electric shock and permissible input voltage

/N\WARNING

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

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

Range and setting conditions

2CH high-resolution DC amplifier units

0.1,0.2,0.5,1,2,5 V-FS (in  full

2CH FFT amplifier units 100V scale)
2CH h_igh-speed DC amplifigr unit§ +500 V 10,20,50,100,200,500 V-FS
2CH vibration & RMS amplifier units - (in full scale)
2CH TC-DC amplifier units
TC-DC amplifierpunits 350V
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 1500 V 5,10,20,50,100,200,500 V-FS

(in full scale)

e 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

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

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

2) Storage environment and storage methods of amplifier units:
Amplifier units shall be stored in an environment of the temperature between -10 and 70 °C

Particularly during summer months, avoid storing them in the direct sunlight or in such places as
having a high possibility of extreme temperature rise(e.g., in an enclosed vehicle) for a long period of
time.

In other aspects, electronic devices used in amplifier units are easily affected by electrostatic
discharge.

Store amplifier units in places or envelopes processed against electrostatic charge/discharge, paying
attention to electrostatic charging phenomena.

3) When you want to change amplifier units in the mainframe, switch off the power source of the

mainframe and remove power and signal cables from the mainframe by all means, before changing
them. The mainframe and amplifier units might be damaged if you change amplifier units with electrical
source connected.

In addition, be careful not to touch internal electronic parts when changing amplifier units. This is
because you could damage the equipment if you touch electronic parts when your body is charged
with electrostatic charges. Do not touch any parts other than equipment panels when you change
amplifier units, since touching any parts other than panels could lead to equipment failures.

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

transport amplifier units.

5) It is recommended that you regularly calibrate the equipment so that the accuracy of amplifier units can

be maintained.
The high reliability of your measurement can be maintained by regularly calibrating your equipment
once a year(service available by payment).
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B Warranty Application

NEC Avio Infrared Technologies is making every effort in maintaining a high quality control level for its
products from the design to shipping phases. However, in an unlikely event of finding a symptom of failures,
you should check the operational status of the equipment, the status of the electric source voltage and the
connection status of various cables, before asking NEC Avio Infrared Technologies 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 NEC
Avio Infrared Technologies or any of those who are commissioned by NEC Avio Infrared

Technologies.

(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: NEC Avio Infrared Technologies is not responsible to any equipment not
manufactured by NEC Avio Infrared Technologies.
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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

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

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

=

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

this product

The words indicate the mainframe, RA1000 series.

The words indicate the memories in the RA1000 series.

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

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

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

FV F/V converter units AP11-108
RMS 2CH vibration & RMS ampilifier units AP11-109
DCST 2CH DC strain amplifier units AP11-110
HRZS 2CH Zero suppression amplifier units AP11-111

6 RA2300 AMP (95691-2346-0000)




INTRODUCTION

B Before Using Amplifier Units: ... 1
B Safety Considerations and Precautions - Warning and Caution..........cceevviiiiiiiiiiiiiinnnn, 2
B Warranty AppliCation..... ..o 5
B Warranty ProviSions......cciiiisssssssssss s 5
B Designations used in this instruction manual ... 6

1. How to Use Amp Unit

1.1.

1.2,

1.3.

1.4.

1.5.

1.6.

1.7.

2CH High-resolution DC Amp Unit (HRDC, Model AP11-101)......ccceviiiiiiriiriiniininneenns 1-2
1.1.1. Connection With iNPUE SIGNAIS..............oooueii i 1-2
1.1.2. How to Set 2CH High-resolution DC Amp Unit (HRDC, Model AP11-101)....cccccevvienennnne. 1-4
1.1.3. Specifications of 2CH High-resolution DC Amp Unit (HRDC, Model AP11-101) .................. 1-6
1.1.4. External drawings of 2CH High-resolution DC Amp Unit (HRDC, Model AP11-101)........... 1-7
2CH FFT Amp Unit (FFT, Model AP11-102)......oooimiiiiiirrreeecs e e s 1-8
1.2.1. Connection With iNPUE SIGNAIS..............oooiieii it 1-8
1.2.2. How to Set Voltage Measurement Mode of 2CH FFT Amp Unit(FFT, Model AP11-102). 1-10
1.2.3. How to set input mode (voltage measurement, vibration S€NSOr)............cccccuevviviiiisinenannns 1-12
1.2.4. How to Set Vibration Sensor Mode of 2CH FFT Amp Unit (FFT, Model AP11-102) ....... 1-13
1.2.5. HOW 10 Set ViIDration SENSOK .........c.cooiiiiiiiiiiiiiee et eseea e 1-14
1.2.6. Specifications of 2CH FFT Amp Unit (FFT, Model APT1-102)........ccccooeiimiiieeiiiieeeiiiieeees 1-15
1.2.7. External drawings of 2CH FFT Amp Unit (FFT, Model AP11-102) ...c.coooviiioiiieeeeee 1-16
2CH High-speed DC Amp Unit(HSDC, Model AP11-103).....cccuuuiiiiiiimmmimmeccieneeeeeeeeees 117
1.3.1. Connection With INPUE SIQNAIS..............eueeeeieeeeeeee e 1-17
1.3.2. How to Set 2CH High-speed DC Amp Unit (HSDC, Model AP11-103).....ccccccoimniiereiennne. 1-19
1.3.3. Specifications of 2CH High-speed DC Amp Unit (HSDC, Model AP11-103) .......ccovcuun.. 1-21
1.3.4. External drawings of 2CH High-speed DC Amp Unit (HSDC, Model AP11-103)............... 1-22
2CH AC Strain Amp Unit (ACST, Model AP11-104)........ccooeeiiimiiiiieieeeeeeeeeeeeeeseeeeeeeeees 1-23
1.4.1. Connection With INPUE SIQNAIS..............uueeeeieeeeeeee e e e 1-23
1.4.2. How to Set 2CH AC Strain Amp Unit (ACST, Model AP11-104)......cccvoeiooeeiiiesieeeeen 1-24
R T 10 o [ o Lo (o] gL (7 o B 1-26
1.4.4. Synchronization between AC bridge electrical source units (RA23-116)......cccccceeeevevccenncee. 1-27
1.4.5. Specifications of 2CH AC Strain Amp Unit (ACST, Model AP11-104) ........ccveeeeeeeee 1-28
1.4.6. External drawings of 2CH AC Strain Amp Unit (ACST, Model AP11-104)......cccccooneunnn... 1-29
Event Amp Unit (EV, Model AP11-105).......cccoiiiiiiiiiiiiiirirrrrssssssssssss s 1-30
1.5.1. Connection With iNPUE SIGNAIS..............eueeeerereeieeriieeiaesesesesaassesesasesasssasssssssssssssssssssssssssssssssssssnnns 1-30
1.5.2. How to Set Event Amp Unit (EV, Model APT11-105).......mie e 1-31
1.5.3. AdJuStMENt Of @VENE WAVEFOIM ........oeveeeeeeeeeeeeeeeeeeeeaaetataaaasasasasasasasssssssssssssssssssssssnsnnns 1-32
1.5.4. Specifications of Event Amp Unit (EV, Model APT11-105).......ccom i 1-33
1.5.5. External drawings of Event Amp Unit (EV, Model AP11-105)......cceiiiiiieeeeee 1-34
2CH TC/DC Amp Unit (TCDC, Model AP11-106)........cccceeeimmmmmmmmmreeereneeneenssessssssssssseenes 1-35
1.6.1. . Connection With iNPUL SIGNAIS .............oeveremererereeeeeeeeeaesesesesesesasasasasasasssssasasssssssssssssssssssssssnsnnes 1-35
1.6.2. Kinds of thermocouple and the CharacCteriStiCS...............uuuvuuerererererererirerarasesesasasssasssssssssssnsnnns 1-36
1.6.3. How to Set 2CH TC/DC Amp Unit (TCDC, Model AP11-106)......c.ccceumvimiiieeiiiiesee e 1-37
1.6.4. Specifications of 2CH TC/DC Amp Unit (TCDC, Model AP11-106).......ccccoooeiiiienieeaeen. 1-39
1.6.5. External drawings of 2CH TC/DC Amp Unit (TCDC, Model AP11-106)........cccccceeeeencunnnee. 1-40
TC/DC Amp Unit (TDC, Model AP11-107)......ccccinnnnnnnnnnnnnnnnnnsnnnnssnsnssssnnsssssssssssssnnes 1-41
1.7.1. Connection With iNPUE SIGNAIS..............ouveeeeereeeeireeeeeeeeesesesesssesesasesasasasssssssasssssssssssssssssssssssssssnnns 1-41
1.7.2. Kinds of thermocouple and the CharacCteriStiCS...............uueweuerererererererirerarasesesasesasasesssssssssnsnnns 1-42
1.7.3. How to Set TC/DC Amp Unit (TDC, Model APTT1-T07) .c.coeuoeeiiiesee e 1-43
1.7.4. Specifications of TC/DC Amp Unit (TDC, Model AP11-107) ..o 1-45
1.7.5. 1.7.5. External drawings of TC/DC Amp Unit (TDC, Model AP11-107) .....cccvveeeeeeeainene. 1-46

RA2300 AMP (95691-2346-0000) 7



1.8. F/V Converter Unit (FV, Model AP11-108)........ccccmmmmriiirecc s 1-47

1.8.1. Connection With iNPUE SIGNAIS..............cooiuieii i 1-47
1.8.2. How to Set F/V Converter Unit (FV, Model APT1-108) ......cccccoomiiiiiiiiiiiiiiiee e 1-48
1.8.3. Ripple ratio and reSPONSE HME...............oooa oo 1-50
1.8.4. Specifications of F/V Converter Unit (FV, Model APT1-108) ......cccccoomiiieiiiiiiiiiiiiei e 1-51
1.8.5. External drawings of F/V Converter Unit (FV, Model AP11-108).......ccccccouviiiiniieeiiniieaanns 1-52
1.9. 2CH Vibration/RMS Amp Unit (RMS, Model AP11-109)......coommeiiiiiiiicceeeee s 1-53
1.9.1. Connection With iNPUE SIGNAIS..............cooiuiiiiiiie e 1-53
1.9.2. How to Set Voltage Measurement Mode of RMS Amp Unit (RMS, Model AP11-109) ..... 1-55
1.9.3. How to Set Input Mode (Voltage measurement/Vibration S€NSOr)............ccoccuevvvieeiisinenannas 1-57
1.9.4. How to Set Vibration Sensor Mode of RMS Amp Unit (RMS, Model AP11-109).............. 1-58
1.9.5. HOW 10 Set ViIBration SENSOK .........c..oooiiiiiiiiiiiiie ettt eseea e 1-59
1.9.6. Specifications of RMS Amp Unit (RMS, Model APT1-109) ......coooeiimiiiiiiiiieeieee e 1-60
1.9.7. External drawings of RMS Amp Unit (RMS, Model APT11-109).....ccciiiiiiiieeeeeeee 1-61
1.10. 2CH DC Strain Amp Unit (DCST, Model AP11-110).....cccoemmmmiiiiiiirrreeee s 1-62
1.10.1. Connection With iNPUt SIQNAIS...............oe i 1-62
1.10.2. How to 2CH DC Strain Amp Unit (DCST, Model AP11-110)....cccccoimioieieeeeesee e 1-63
1.10.3. GAUGE FACIOr SEIUP ...ttt e e e e e e e e e e 1-65
1.10.4. Specifications of 2CH DC Strain Amp Unit (DCST, Model AP11-110)......ccccvveeeeennee. 1-66
1.10.5. External drawings of 2CH DC Strain Amp Unit (DCST, Model AP11-110) ....ccccoeuun. 1-67
1.11. 2CH Zero Suppression Amp Unit (HRZS, Model AP11-111)....ccccciiiiiiiiiiiiiiniiininnnns 1-68
1.11.1. Connection With iNPUt SIQNAIS...............oe oo 1-68
1.11.2. How to Set 2CH Zero Suppression Amp Unit (HRZS, Model AP11-111)..c.ccccccveiiiiiicnnncee. 1-69
1.11.3. Specifications of 2CH Zero Suppression Amp Unit (HRZS, Model AP11-111)................. 1-72
1.11.4. External drawings of Specifications of Zero Suppression Amp Unit............cccovvvevvvvvernnnns 1-73

2. Common Settings for Amp Details Screen

2.1. ON/OFF/GND, Batch, and Initialization ...........ccormmiiiiricc e e 2-2
2.2, Initialization Of AMP ... e n e 2-4
2.2.1. Initialization in Standard SCreEN...............ooo o e 2-4
2.2.2. Amp Details — Initialization in Physical Unit Conversion SCreen................ccccuvvicieinscinennne. 2-7
2.2.3. Amp Details — Initialization in EXpPanSiOn SCreEN.............cccoiiiiiiiiioiieieaa et 2-7

3. Expansion Settings

3.1. Change of Base Line Width of Printing Waveform...........ccccoommnnnes 3-2

4. Physical Unit Conversion

4.1. Overview of Physical Unit CONVersioNn..........ccccooiii s 4-2
4.2. How to Convert Physical UnNits ... s 4-3
4.3. Printing/Display RaNQGe ... 4-4

5. Procedures for changing Amp Units

8 RA2300 AMP (95691-2346-0000)



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 signals

A AP1 1-101

INPUT signal source

A
high impedance side (+)
low impedance side

]
100V(0.1-5V)

T 500V/(10-500V)
PK MAX

(—)

B high i i
gh impedance side
O 42V (+)
PK low impedance side

High Resolution J_ (_ )

nc AMP@

MAX

&WARNING

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:
¢ 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-resolution DC Amp Unit)

B Input Signals

&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) 0.1,0.2,0.5,1,2,5 10, 20, 50, 100, 200, 500

Permissible input voltages(V) 100 V 500 V

Input impedance

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

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

NOTE

NOTE

NOTE

0 o
> >
c c
= =
o o
4 z

NOTE

The sample speed must be set at 10us step otherwise the signal waveform can not be
obtained correctly.
Example : 5us or 11ps, 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.
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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) Channel 5) LoV

Detail

N L Vvl cHr | cHe | cHn | cwiz | cwis

|C|'|'| GHa CHS

; . HRDZS  FFT HSDGC | ACST EV TCDG | TBG Fy

0 (3 - <_> MR EC AR

OFF 50.00% % NG DFF‘ INIT. ‘ AL ’
‘K 4) Range

Fe=3iHz
Couple=0C

3) Position STD.  |Extend| User Conv. |
2) Input 0 Positi
6) Info r ==

7) Position —_—y < 50.00% | 1+10 ‘ 145

L5 ‘ L—m‘

11) Wide/Normal

9) Auto Range e —
8) Input Coupling —} AC Coup. | OC Coup. \

Range
10) Range Indication === & Wide a;‘]ge
\
500Y 200v 100Y 50y 20¢ 0¥
12) Range >
MAX Voltage 2500V
o 5y 2y 1V S00mY 200my 100mY
13) Permission of
High-sensitiv === St Hish-sensitivity WAX Voltage ETUOV
e setting Filter
OFF | akkz | 800Kz | 30r

14) Filter 7

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.

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

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

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
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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) 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. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

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 display range is set to the default (corresponding to
the set range).

Example: During expansion of the waveform in the waveform display range between +40
and -40 at 100 V, if the range is set to 100 V again, the waveform display 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

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

Sensitivity and Accuracy For every range(i.e., £0.1 - 500 V-FS), fine adjustment capability
and wide-scale provisions are provided.

within £0.3%-FS

ACCUraCY | « within 40.8%-FS for 500 V-FS

within £0.3%-FS

Clifset seaUiEisy * at 23°C of environment temperature of mainframe operation

Input impedance no less than 1 MQ

+500V(DC or AC peak value)

PEIATEEED MU el =g * #100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

AEEE O 142 V (DC or AC peak value) for an amplifier unit only

input V;Tt‘;‘;ee (©Mv) | " 300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
Comnlgzor?g&;rs;echon 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

two-pole Bessel type: 30Hz, 300Hz, 3kHz and OFF

O [PESS I attenuation characteristics: -12 dB/oct. approximately

Temperature stability zero point: within £0.02%-FS /°C

characteristics range: within £0.01%-FS /°C
, resolution 16 bits
D conversion conversion time 10 us max.
characteristics , . :
conversion method | serial comparison method
Input connector insulated BNC type
Withstand voltage 1.5 kV AC for one minute between input terminal and ground, and between channels.
S/N ratio -52 dB or greater (when set at Wide Range)
Mass about 230 g
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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)
| 5
| .
|
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|
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= Y F b
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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 pys 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 AP11-102

INPUT signal source

A
O high impedance side (+)
/ low impedance side (—)
100V(0.1-5V)
( ) 500V(1F(’)}_<5l3|%<)

B O high impedance side (+)
K low impedance side
MAX (_)
4

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.

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.

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

to use shielded cables for input connection to avoid electrostatic noise

- Please keep the signal source impedance as low as possible, i.e., less than 100 ohms.
NOTE . . . .
The lower the signal source impedance, the higher the quality of measurement records.
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1. How to Use Amp Unit (2CH FFT Amp Unit)

m 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(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

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
130 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 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 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.

r 1) Channel [ 5)LoV

\_ 3) Position
2) Input
6) Info

LR o | FFF nEbe | acr | | ®BE | FE [V

GND fl A B E EE Extra Event
: : 3 FF INIT.

OFF 6i.oo% o GND [F ‘ ‘ ALL |

STO, ]F_xtend| User Conv. |

Voltage measurement mode.

1)

2)

3)

4)

5)

6)

| 0 Position
50.005 B  T10| 145 [ 1-5 | L-10
7)Position ot
X jloupling
8)Input coupling AT Coup. | DC Coup.
9)Auto range e . ;
10) Range Indication =—————Jpp| 500V Wide | Normal F&“t"
11) Wide/Normal 4[ | ) e
S0y 200 ‘ 100¥ ‘ 5Oy ‘ 20y | 10
12) Range WAK Voltase 500V
o 5y ‘ 2y ‘ W 500y ‘ 20009 | 100y
13) Permission of ! " "
High-sensitivity = ¥ el Hizh-s=sitivity ol
settings (Filter
14) Filter —> OFF 3k | 300H= | 30k ‘ Anti_Alias. ‘

[etai 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 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. When changing the
settings, make the settings in the Amp Details screen.

Fc: Filter setting

Couple: Input coupling setting
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1. How to Use Amp Unit (2CH FFT Amp Unit)

7)

8)

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.
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. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".
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 display range is set to the default (corresponding to

the set range).

Example: During expansion of the waveform in the waveform display range between +40
and -40 at 100 V, if the range is set to 100 V again, the waveform display 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

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

Dietaif
CH1 GHT. | GHE
HRDG FFT HSDC ACET | EV
CH2 | CH4 GHID
HRDG | FFT. HSDC nGST

cHit | oHis | s
Teos | Toe | ev
%‘Jc Extra Event |
GND OFF | INIT. ‘ AL

S, Extend |119er Cariv. |

Baz=lire width of recording waveform-

0.125mm 0250 ‘U.3?5n‘m| 0. 5imm

Input Mads-

[Voltase measurement mods.

b

D=tail List

NOTE

Setup input: mode

W Voltaze measurement mode.

I~ Yibrat ion 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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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
CH4
FFT
Fe=0FF
Vibration

O sy

GND [ @
™

OFF  50.00%

1

7 9 0.2
5 ). |

[¥]

'\_ 2)
3)

5)Lo V

0.5

GHE CH
HEDG | ACET

GHI
EV

GCHa
FFT

GHI1
TCOG

CHI3

CHIE
TDG Fv

CHe GHE
FFT | HSBG

CiHE

I | GHIZ

TCDG

Eutra Event |

Range
Position
2) Input

6; Info

7) Position

—

AGST
ON el

OFF

[ | ow |

STO. |Ex‘ta1d|!.|ser Conv, |

Position-

[ 50.00% o T+IU‘ 145

Vibrat ion sensor mode.,

1=5 ‘ J,-1EI|

8) Auto range
9) Range indication —J

Ranze

— Ao
10) Wide/Normal i
Im's®
11) Range > 500m/s? ‘ 300m/s* ‘ 100n/s*
12) Unit of vibration it P | n/s* o
Filter
13) Filter 4" OFF 3kHz 300Hz 30Hz bet i Al jas. ‘

Petail 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:

The contents are different from those for the voltage measurement mode. However, the

Range can be directly set. The range values are indicated after calculated with sensor

4) Basics - Range

operation settings are the same.
5) Details - Range

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.

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.

oet zensar
CHS OHF GHE CHIT GHI SH1S
el i s il e L ; ;
oHE | GHa oie | e | emz T T Built-=in dmp sensor
dete | e | R | A TCOG Extra Event l

ol | e ‘ ‘ W FPiezo-electric sensor + Charze Con

310, Extend |U5;e|- Cariv, |

Bazalire width of recording waveform

0.125mm 0, 25mm
Irput Mode
[ibration sereor mods.

Senzor =ens

Close

0.3%mm | 0 5mm

Built-in fmp sermor M
Sergor sens [T0000 b winds®
SerEor serE-
Fiezo-electric sersor + Charge Don. _\"ll
Segor sere [T.0000 | mitrnds?
Corpeerter =an. rl-mﬁf__‘bj /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 ranges are available as the voltage range for the vibration measurement:
| 5V | 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.)

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

For voltage measurement mode:
0.1,0.2,0.5,1, 2 and 5 V-FS (Voltages exceeding £30V shall not
be applied for the ranges 0.1 - 5 V-FS in AC coupling.)
10, 20, 50, 100, 200 and 500 V-FS
For every range(i.e., +0.1 - +500 V-FS), fine adjustment
Input range capability and wide-scale provisions are provided.
Sensitivity and Accuracy For vibration sensor mode:
5km/s2, 2km/s2, 1km/s2, 500m/s2, 200m/s2 and 100m/s2-FS
Unit can be changed to G.
For every range, fine adjustment capability and wide-scale
provisions are provided.

within £0.3%-FS

ACCUratY | swithin +0.8%-FS for 500 V-FS

within £0.3%-FS

Qe *at 23°C of environment temperature of mainframe operation

Input impedance no less than 1 MQ

+500V(DC or AC peak value)

Permissible input voltage *#100V(DC or AC peak value) for input ranges of 0.1 - 5 V-FS

Permissible common 142 V (DC or AC peak value) for an amplifier unit only
mode input voltage(CMV) | *300 VAC when an insulated BNC cable(signal cable 0311-5175) is used

R oL i No less than 80 dB for frequencies DC - 60 Hz

ratio(CMRR)
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

Frequency characteristics

Linearity within £0.1%-FS

two-pole Bessel type: 30Hz, 300Hz, 3kHz and OFF

L pass liss attenuation characteristics: -12 dB/oct. approximately

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

Temperature stability zero point: within £0.02%-FS/°C
characteristics range: within £0.01%-FS /°C

Resolution 16 bits

A/D conversion conversion time | 10 us max.

characteristics 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
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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)

179. 8 75 z5. 8

A

RA2300 AMP(95691-2346-0000) 1-16



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-speed 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. Connection with input signals

NSO

INPUT

AP11-103

signal source

(+)

high impedance side

@

low impedance side

B

? 100v<oA1-5\'/)
500V/(10-500V))
PK

(—)

high impedance side

©

42V

PK low impedance side

High Speed
DC AMP

)

MAX

L

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.

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

& 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(1) MQ. However, note that the input
impedance will be lowered to approximately 6 kQ, when the input voltage becomes
beyond +8 V for the sensitivity range of 0.1 - 5 V-FS(full-scale) in the DC connection
mode.

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

NOTE

A CAUTION

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.
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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)

Fe=bHz GD [ =g 100
Couple=DC J 200
OFF 5q. 500

1)

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.

_‘— 1) Channel {— S)LoV

CHE 0N Loy @ AL B Letai

HE0C 1 s
— feuil oz | ows  owr | o | o | o | cwis
G| IHRDCH FFT | oo ACST| Ev | TGDG | TEG | RV
0.2 oHz | oHe | oHe | che 10 | omiz | cHie [
& HROG | FET | Heoo | aosT| - ToOG ! Extra Event

K4)Range N G0 csp‘ INIT, | AL |
3)

Position
2) Input STD.  |Extend| User Conv. |
6) Info 0} Position
7)Position —_NC 50.08 b 40| 145 | 45 ‘ l—|n|

9)Auto Range T — .
8)|nput Coupling > AC Coup. . Coie.
11)Wide/Normal —er— N4 : &
10) Range Indication =——Jp| 500V

200¥ ‘ 100 ‘ 50V | 0¥ ‘ 0¥
Wik Voltaze £500Y

13) Permission of ‘ ‘ . | ‘
High-sensitive === I Set High-sersitivity MEX Voltage <100V
setting Filter

14) Filter —}| 0FF B0k

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.

500Y

12) Range e

SkHz ‘ 500Hz

50Hz | BHz ‘

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

1p Details - Range indication
Current range values are included in the screen. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

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 display range is set to the default (corresponding to
the set range).

Example: During expansion of the waveform in the waveform display range between +40
and -40 at 100 V, if the range is set to 100 V again, the waveform display 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.

1% Details - Filter
This button is used to set the low-pass filter.
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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.)

Inputrange | 4520, 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.
A within (0.5%-FS
ccuracy

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

Offset accuracy

within (0.5%-FS [ & 2317 of environment temperature of mainframe operation

Input impedance

no less than 1 M(

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

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 Ys 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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1.3.4. 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)

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: RA11-109) must be installed in the RA mainframe,
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.

AAW'W | Connector diagram '

A INPUT /\
@ + input @
© o @@
°°° @ - output @ (E)
o O @
@ - input
Connector pin layout
B INPUT @ + output
o5 M @ Ground (Shielding)
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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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 Bri<_jge length of cable bgtween this product and
drop factors resistance . bridge box
(approximate in %): ((0) R (wire type: AWG20, at +20°C)
20m 50 m 100 m 200 m
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 -04 -0.7 -1.5

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

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.)

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

1o B g (ery ows | obs | onr ol | cHin | chiz | cwis
E_|_‘!B_EE§J! FET | HSDO | AcsT BV | TODC | TDO' | RV
Fc=10Hz & 20k Q 1l e | FRr | et AEE;JET[ | Kt [l Extra Event‘
CAL=0FF J
Gauze=2. 00 OFF 50.00% '”I' .-3] GO | OFF | INLT. ‘ AL ‘
4) Range
3) Position ‘Ex‘tmd| User Corv. |
2) Input 0 Position
5) Info & g 0.0 b 1e0| 195 | 15 ‘ L—1[]|
6) Position
Ranze
7) Range indication _”— -w-de -Nm |
g { R
8) Wide/Normal P -
9) Range } Whkue Whkpe|dkaoe |2kue |Tkus
) ~Fllter
10) Filter P oF 300k | 100K l 30z | 10Hz
Caribrat ion-
11) Calibration > * I OFF - |
5000 ¢ [3000p e (2000 e | 1000 & | 500 &
(Balance
12) Balance } buto Balance @ R-Balance
Detal | 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.

Basics - Input

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

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.

7 Details - Range indication
Current range values are included in the screen. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

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 display range is set to the default (default
corresponding to the set range).

1p Details - Filter
Value for the low-pass filter can be set.

11 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

AT o | oWs | oHr GHR | CHID | CHIB | GHIS
{HRDC | FFT | HSDC | acsT  EV | ToDc | TDC | PV

chz | chs | cHs | oHe T e T e
HRDG | FFT | HSDS MST‘ ToOG Extra Event |
O

| GhD OFF ‘ INIT. | ALL ‘

STD.  Exterd ‘User Doy, |

Baseline width of recordineg waveform

0.125mn  0.25m ‘G.B?Smm 0.5mn l
: Gauge Factor
[@ 2.00 (e Gauge Factor

| Detail List I Close |
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1.4.4. Synchronization between AC bridge electrical source units (RA23-116)
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(2) AC bridge electrical source units

EXT(external)

INT(internal) .
(LED light-on) (LED light-off)

Output cable(47226)

B  Synchronization of more than two(2) AC bridge electrical sourc
e units...... BNC adapters (0243-2118) will be needed when you
synchronize more than 2 source units.

Master Slave

INT (internal) EXT (external)
(LED ight-on) (LED light-off),

EXT (external)
(LED light-off

[@—@ﬂﬁ[@ @mﬁ'n@:@m

Cable 47226

BNC adapter
0243-2118
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1.4.5. Specifications of 2CH AC Strain Amp Unit (ACST, Model AP11-104)

Number of channels

2 channels(CHs)/unit

Input mode

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

Applied strain gauge
resistance

1200 - 1 kQ

Gauge factor

2.0

Bridge electrical
source

sine wave, 2 Vrms, 5 kH

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

Auto Balance

Time required within 1 sec./channel

Accuracy in within +0.5%-FS
residual voltage

Adjustable range of
balancing

resistance component: within +2%(10000x107° 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 ( 10-6 of strain
(internal calibrator) Accuracy: within (0.5 %-FS
Frequer_my 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 us 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)

17a.8 g 25. 8

[ =
(]
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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

@Apﬁ_m Connector 1 -4 Connector 5 - 8
INPUT Pin S!gnal Pin Slgnal
No assignment No assignment
1 @@@ 1 ch 1 input 1 ch 5 input
@ -I—ﬁ @ 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 | +15V output
8 (As seen from the inserting 7 || not connected 7 || not connected
side of the plug)
8 not connected 8 not connected
EV Ag:’
B Input signals
range of input voltage 0-+24V
Voltage detection levels H-level: more than 2.5Vapproximately
input L-level: less than 0.5 V approximately
input current no more than 1 QA
Contact detection levels open: no less than 2 kO
input short: no more than 250 Q
load current 2 mA (MAX)

ACAUT,ON 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
@\,\Eﬁ: red
@\J/\‘:E&: umber
Brown, black MEE&:

yellow

IC clip cord (0311-5008)

Red, black
ulmmu- @S@ brown
I.H]]mﬂl umber, black black
red

yellow, black black
logic IC cord (0311-5007) W umber

black
@D@ 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 ! 8 yellow, black yellow yellow, black

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

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
_ ou [T oFF F A B
|2 3 4 & & 7 8 g ot el am| o [og] [ e bent|
i,
C. | N | CFF | INIT. } ALL |
OFF
S Jextend]
2) Signal setting Signal Type N\
12 3 4 5 & 7 8
AesEEE.
3) Signal type Eontacj
~Everit waveform print ONAOFF
12 3 4 & 5 F 8
4) Event waveform printing ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ o
OFF
J
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.

2 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..

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

4) 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.
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1.5.3. Adjustment of event waveform

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.

3 | OHE [ OH | oo CHIT | OHIZ | GHIE
HEDo | pGST EY TooG: DG FY

ol T T T N T T T =
Hee | FeT | oo | AcsT TGoo Extra fVé“-|

N EFF‘ INIT, ‘ AL ‘

§10.  Extend |

Rec/Disp Rarge

Position [-'.’Ei—r_zl?ﬁir'n%'bh 1) Printing Portion

Sig. pitch @ 2.0m big 2) Pitch between Signals
o itude B 2.0m bi¢ 3) Signal Amplitude

Wine Thitkoes I 4) Base Line Width

auto 4], #—— 5) Auto Adjust

Detail List Cloze

1) Printing portion
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.

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

3) Signal amplitude
This value specifies the length of the waveform amplitude (under the variation between H and
L points).

4) Base line width
This value specifies the waveform width at the H point.

5) 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
NOTE . Y . : S L
effective printing width, which will disable event waveform printing.
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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
nput mode .
channel is connected commonly.)
You can set Volt/Contact separately for each channel input.
Range of input 0 - +24V
Voltage voltage
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 1A
Contact Detection level short(H):no more than 250Q
input open(L):no less than 2kQ
(Contact) Load current 2 mA(max.)

Response time

1uA
*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 setin 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)

@AP11-105

INPUT

O

EV AMP

Oi—

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
i ] 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
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<Logic IC probes-----accessory to Event Amp Unit>

Logic IC probes are used for connection of the event amplifier unit
with electronic circuits or sequence circuits for measurement of
digital signals and/or relay contact signals.
. corresponding input
wire color
channels
Use brown ch.1 ch.5
red ch.2 ch.6
umber 3ch ch.7
yellow 4ch ch.8
black ground ground
logic IC cord (0311-5007) one(1), 1.5 m long
IC clip cord (0311-5008) four(4)/sack, 15 cm long
Composition test clip cord (0311-5009) four(4)/sack, 15 cm long
The above comprises one(1) set of probe; two(2) sets are attached
to each unit.

1.5.5. External drawings of Event Amp Unit (EV, Model AP11-105)

[ ]

179. 8+ 0.5
(5

28.8+ 0.3

75+ 0.3
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1.6. 2CH TC/DC Amp Unit (TCDC, Model AP11-106)

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©AP”'1°6 thermocouple or
A INPUT signal source (voltage output)
+ (plus) high impedance side (+)
- | | =il - (minus) low impedance side (=)
H
50V
) | @ | Ltk
B 0dy
Tc-r)iévm:x

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

ACAUT]ON

# 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.

1-35 RA2300 AMP(95691-2346-0000)




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

&cmnon # 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 11pus, 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. .
. P . P Weak for reducing atomosphere.
J High sensitivity. . . .
) High electric resistance.
Nonmagnetic.
Cheap and easy to get. ) ) .
. 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. e
W ) g o yarogen—s Not specified in JIS.
Good characteristics in high temperature.
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1.6.3. How to Set 2CH TC/DC Amp Unit (TCDC, Model AP11-106)

Fe=0FF GO [ ® HSDG | AGST TCOG Extra Event
RJC=INT v

1)

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.
CHa GHE GH? CHR | cHI1  CHI3 | GHIE
PV

F 1) Channel
24l FET HEDC | ACST EV TCDG: | TDG

- s @ K 500 C <:> ik E'}# CHs | CHe il CHi2 HI

HRDE:

\_ 7y Range 510 i
3) Position = |EXtEF\d|bser Lonv,l

2) Input 0 Pogition —
5) Information 4 50.002 b T+Tﬂ‘ 145 | L5 ‘ J-m‘
6) Position _li_rmﬂ Mode
7) Input mode Piicasure with °C bl
8) Auto range A =" |
9) Range Indication —p[  swc | Wide Normal I ﬁ%gﬁ
10) Wide/Normal W/TTM | Tove i Tyve
1800°C ] 400°C [ 1200 | 2400°c‘
11) Range K Twee
1400°C I BO0°C
12) Filter ik
OFF SkHz | 500Hz l 30Hz 1Hz |
13) Internal temperature compensating ————P 7 Ler internal R.J.0

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
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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 mode x|
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 = Weasure with ® F
setting will be invalid.

I 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. When a setup is changed in the "Physical Unit
Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

1 P 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.

1 1 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 display range is set to the default (default
corresponding to the set range).

1 2 Details - Filter
Value for the low-pass filter can be set.

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

Number of channels 2 channels(CHs)/unit
unbalanced input (Each channel in the unit is insulated to each other and also
Input mode .
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)
_____ K800 | 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
[0 & 23(C of environment temperature of mainframe operation

Input impedance

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

Permissible input voltage

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

Permissible common mode
input voltage(CMV)

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

Common mode rejection
ratio(CMRR)

No less than 120 dB for frequencies DC - 60 Hz

Frequency characteristics

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

Low pass filter

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

Temperature stability

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

characteristics zero point: within +0.03%-FS/°C
range: within £0.01%-FS/°C
. resolution 15 bits
D G conversion time | 10 ys ma
characteristics v - ion 1 H X
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
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1.6.5. External drawings of 2CH TC/DC Amp Unit (TCDC, Model AP11-106)
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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, Kor 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

i @ | - (minus) low impedance side
=
300

TC-DC AMP J__—

thermocouple or

signal source (voltage output)
@ ] + (plus) high impedance side e
50V

PK
MAX (=)

Vv
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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# 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

(x50V 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
K Good linearity of electromotive force. Weak for reducing atmosphere.
Suitable to oxidied atmosphere. High electric resistance.
C_heaper th_ar_1 K thermocouple. Weak for reducing atomosphere.
J High sensitivity. . - .
. High electric resistance.
Nonmagnetic.
Cheap and easy to get. . . .
- Maximum operating themperature is low.
T Good low temperature characteristics. . )
. . Heat-conductive error is large.
Suitable to reducing atmosphere.
Slr?;v:(rﬁ:rsicgﬁd deterioration are little No good linearity of electromotive force.
R Good chemical resist d oxidi : Weak for reducing atomosphere.
00d chemical resistance and oxidic Impossible to measure lower temperature
resistance. o
than 0 °C.
Useable as standard.

RA2300 AMP(95691-2346-0000)

1-42




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

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

1)

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.

F 1) Channel

S0 [ K 200C R o e | o | o | [ W
{HRDO] S OO
i K 200°C o | om | om | o | 0 | omz | {
HRoc | FET | WEbc | mest | = | Tooc | = | Extra Event |

OFF &0, IJEIX ON oD 0FF| INIT. ‘ AL ‘
\ STD,

4) Range
3) Position IE“md| User Gonv.|
2) Input 0 Fositim
5) Information © 50.008 Ba| 10| 145 | L5 ‘ L—10|
6) Position _--lr_palnbdf:
7) Input mode Pficasure with °C bl
8) Auto range e - |
9) Range Indication == 200°C flide | Nornal e
10) Wide/Normal e T Tive
1600°C | 800°C | 400°C ‘ 200°C ]
11) Range J Tupe K Type
1000°C | 200C | 1200°C | 200°C
12) Filter HEdteE
OFF SkHz | 500Hz | 30Hz 1Hz |
13) Internal temperature compensating _},7 Uear interral R.J.C

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 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
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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 mode X
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 peasure with ° F
setting will be invalid.

I 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. When a setup is changed in the "Physical Unit
Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

1 P 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.

1 1 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 display range is set to the default (default
corresponding to the set range).

1 2 Details - Filter
Value for the low-pass filter can be set.

1 3B 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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1.7.4. 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, J and 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
Owithin (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
characteristics conversion time 10 us max.
conversion method | serial comparison method

Input connector

conversion method

Withstand voltage

1.5 kV AC for one minute between input terminal and ground

For use of units as DC amplifiers: -46 dB or greater (when set at Wide Range)

S/N ratio For use of units as thermocouple amplifiers: -60 dB or greater (when set at Wide Range,
with 5kHz filter)
Mass about 200 g
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1.7.5.1.7.5. External drawings of TC/DC Amp Unit (TDC, Model AP11-107)
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1.8. F/V Converter Unit (FV, Model AP11-108)

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

A CAUTION

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

1.8.1. 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)
# Negative (- or minus) side of input terminal (gray)

«high impedance side of signal source (i.e.,H-side: hot side)
«low impedance side of signal source (i.e., L-side: low side)

FIV

A @APH-H]R

INPUT

signal source
(+)

high impedance side
low impedance side

(=)

CONV -

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 orin 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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AWARNING

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.

ACAUTION

ACAUTION

Ranges of operational input voltages and frequencies

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

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

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

Input impedance

The input impedance is always 100 Q2 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
EEF .I:I ol 1k A
iG -".' Bl Q 200 3| cHa | cke | cH? | cHo | cHia | o | cis
FFT | HSDG | ACST EV TCOG | TG Fv
OFF 5. DU% 1|IL v | B | R | A [ IO [ ERE ‘ Extra Event|
k 4) Range OFF INIT. | AL |
3) Position
2) lnpUt 0. ‘Ex‘tmd|U9€r Corwv. |
5) Info 0 Positien
6) Position ———ep [T 50.00% ] 'i+m‘ rs | s ‘ L—w[

Coupl ing

7) Inout counlina ’ Lloe I UL Coup:

8) Range indication 10kHz
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RA2300 AMP(95691-2346-0000) 1-48



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

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.
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. When a setup is changed in the "Physical Unit
Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".
9) Details - Range
Range can be directly set.
TIPS When the range is set, the waveform display range is set to the default (corresponding to
the set range).

1 P 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 0V.

1 1 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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1.8.3. 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%-S

output signal

response time

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

1.8.4. Specifications of F/VV 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

1 Hz-10 kHz

Triggering level

selectable between about 0V or about 2.5V

Input pulse width no less than 20 ys
- Input range 100, 200, 500, 1k, 2k, 5k and 10kHz-FS (seven ranges in
Sensitivity and Accuracy all)
Accuracy within £0.5%-FS

Offset accuracy

within £0.5%-FS
*at 25°C 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

142V (in DC or in AC peak value) for an amplifier unit only.

V;Tt‘;‘é‘z ('gﬁ’\;‘\t/) *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.

R Ripple first Resp. first
ange Response . Response :
Hz-FS e Ripples time Ripples
100 about 600ms 0 %E/S}JI;[S about 200ms 5 ?)EZ-UI-ES
200 about 300ms 0 %E/S}JI;[S about 100ms 4 ?)EZ-UI-ES
500 | about200ms | 30 | aboutsoms | 300U
fk | about200ms | (3o0ne | aboutdoms | L300
2k |about200ms| 350U | about2oms | L300
5k | about3oms | 30, | about20ms | 3000
about about
10k about 20ms 0.3%-FS about 10ms 2.0%-FS

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

A/D conversion
characteristics

resolution 16 bits

conversion time 10 ys 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 (FVV, 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.

ACAUTION

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

Permissible input voltages Input Ranges
(DC or AC peak value) RMS mode DC mode
100 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

A AP11-109

INPUT signal

@ high impedance side (+)
— 2 low impedance side
100V(0.1-5V) ( - )

B @ high impedance side (+)
)] v low impedance side

00V/(10-500V)

=<
VIBRATION & _| (=)

RMS AI\/@

&WARNING

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.

1-53 RA2300 AMP(95691-2346-0000)



1. How to Use Amp Unit (2CH Vibration/RMS Amp Unit)

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

ACAUTION

Input impedance

The input impedance is approximately one(1) MQ. However, note that the input
impedance will be lowered to approximately 15 kQ2, 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.

NOTE

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.

1) Channel /— S)loV
Detail =
CHIT N Loy gl d s
Fiks 5l 1 AR
GND @ 100 0.5 “onz [ o | o [ o [0 | e [oma | oms
J 2010 0.2 HROG | FFT | HSDC | AGST AMS | DCST | HRZS Extra E”Er‘{‘
aa0

HPF=100Hz
RMS

0.1
OFF 50,003 [¥rm=] GO | OFF INIT. ‘ ALL |
R L 4) Range
3) Position STO.  |Extend|User Conv. |
2) Input == RMS converter made
6) Info 0 Pesition
3 G 50.00% b T+m‘ o ‘ 1-1U|
7) Position e v
i Coupling ——
8)Input coupling P 4 Cow. | OC Cow,
9) Auto range Toree
10)Range indication =— 350V rms Wide | Normal %E\ge

11) Wide/Normal )

100¥rms | 50Wrms | 200ms | 10Wrms

12) Range MAX Voltaze %500
| ! 1\ ! ! ___l'i:,'_.: !'Ii;I.J
13) Permission of high sensitivity settings ~ =——=Jp" Set Hish-sensitivity MAX Voltage £100Y
' Filter
14) Low-pass filter — L0 PAsS OFF ke | 00Hz | 100Hz | 30Hz
15) Highpass filter ——Jp i pass OFF ke | oMz | o0z ‘

[etail 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.

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

1p Details - Range indication
Current range values are included in the screen. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

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.

1?2 Details - Range
Range can be directly set.

TIPS When the range is set, the waveform display 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.

13 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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1.9.3. 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|

It,H1 GH: | o | oHi | oHe | o oHi2 | CHiB
(HROGH FFT | HSDC | AGST | EV | AMs DOST | HRZS ™ Yoltage measurement mode.

CH2 CHA CHE CHE SHIN | CHIZ | CHI4 | CHIG
WROG | FFT | WSDG | AcsT s | DOST | HRES Extra E*ENI
¥ EMS converter mode
| oM D OFF INIT. | ALL ‘
™ Yibration sensor mode.
ST, Extend [User Conv. |
Baseline width of recordirg waveform——M I Yibration ;RMS output mode
w J}‘zsmm D‘g?sm | U.Sm ............... C |Ose ...............
Irput Mode
FMS corwerter mods

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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1.9.4. 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.

K 1) Channel 5)LoV
o 0N Loy @ 1 0.5
- D.E Dietail il
PF=0FF GRD ') 2 e FEHY cha | o | cHp | ol | chn | cois | cins
HPF=0FF . : iHRDo| FFT | wenc | acsT | Ev | RMS | OCST | HRzs
fibration OFF s50.00% [V ] S5 | o | 2w | om o o gl Ectra Event |
‘R X 4) Range NG ‘ OFF | NI ‘ AL 1
3) Position o |E>deml|uEber Conv.|
2) Input — =
6) Info 0 Position T e
7) Position —}f;‘: 50.00% f T+1[:] 145 [ 15 ‘ 1-10
9) Auto range
L . -Rangs ‘
10) Range indication —_— T G Wide Norral g;fc'
11) Wide/Normal —
12) Range Sm's 2md's’ Imfs*
500m/s° ‘ 2000/s" | 100m/s”
N\ .
13) Unit of vibration e d b
) Filter -
14) Low pass filter — L0 PSS I OFF Tk ‘ 300Hz | 100H | 30t J
15) Highpass filter ~ ———=Jp i pass OF  10Hz | 80He | 100Hz ‘

| Deta | List Close

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.

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.

CH CH CHS CHY CH2 -3h11 CHI3 | CHIE
HRDG | FFT | HSDG | ACET | EM DCST | HRZS _J
= X
T e | | Etra Bt |

v | PR | e | A —
T Built-in Amp sensor
| | (El] | OFF ‘ INIT. ‘ ML ‘ B

¥ Piezo-electric sensor + Chargs Con

Externd ||Mr Cori. l

Baz=line width of recording waveform
o i)
I J Close

Ireut Mode

Nibrat ion sensor mode.

Senzor sens

Built-in Anp sencor M

Sergar sens 1.0000 | /st ! !

~Sensor sens

Piezo-eiectric sensor + Charze Con. {“‘Jl

Sensor sens 1.0000 M m/ s
Converter sen. 1.0000 ﬁ] m¥/pC

| Datail 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 | 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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1.9.6. 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 °C 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
Permlssljblg corrt1mon 142 V (DC or AC peak value) for an amplifier unit only
mode Inpu *300 VAC when an insulated BNC cable(signal cable 0311-5175) is used
voltage(CMV)
Comrr:ﬁ::;or?g&%%ectmn 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 us 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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1.10. 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@AP“-“O

A INPUT Connector diagram |

DC@AMP

N\

@ + input ®®

\\-// (® Ground (Shielding)

o o
° @ - output @ ©@
©
Q @ - input Connector pin layout
' © - output

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

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

# To prevent converters and connecting cables from rain, water, etc, while they are
humidity resistant in general.

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

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

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

bridge voltage drop factors (approximate in %):

bridge length of cable betweebrl) ;his product and bridge

resislance | (wire type: AWG20, at +20(°C)
(@) 20 m 50 m 100 m 200 m
1200 -1.2 -3.0 -5.8 -11.0
35002 -04 -1.1 -2.1 -4.1
50002 -0.3 -0.7 -1.5 -2.9
1kQ -0.1 -04 -0.7 -1.5
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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.

F 1) Channel

GHA GH7 GHE | GHI1 || CHIZ GHIS

turoc| 7rT | wspo | sesT| & | RMs | posT ARzs

CH13

Fo=0FF

10k
DCST ok . ooy e ge || g g pae | Bdra et

E.QFE"." O GND OFF INIT. ALL
auze=2.00 OFF 50, EII]X "”' <1—:>‘

4) Range STD, ‘ExterdlUser Con. I

3) Position -0 Position

2) Input 0.0 n N 7 ;

5) Information 2 =000 10‘ | s ‘ y 10|

6) Position S T

7) Input mode }bse as strain fmp _[':)J

1)

2)

3

4)

5)

8) Auto range

9) Range indication —'N—r”” ’#ﬁ,ﬁde Mormal R E:E\;e

10) Wide/Normal
11) Range }[ Slkpe 2Wkpe | M0kpe | Bkas iTHT ]
12) Bridge voltage Bridee Yolt N 2 b
MEY Voltage = =8V
. Filter
13) Filter —_— )| P HH | 300K 10Kz ‘
-Ba |arice-

R-Balarce

14) Balance }M 3
m List I Closs |
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 Amp
input mode. When the voltage measurement is set, Bridge
Voltage setting is invalid (No invalid indication). [ Use as voltage 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. When a setup is changed in the "Physical Unit
Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

1 P 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.

1 1 Details - Range
The range can be directly set. Range contents change depending on the input mode settings.

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

PS corresponding to the set range).

1 2 Details — Bridge voltage
When input mode is set the Strain, bridge voltage is set. ElEEEE X
Range contents change if setting is changed.

v 2y

By

Close

1 3B Details - Filter
Value for the low-pass filter can be set.

1 ¥ 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 Details screen to set the gauge factor with the jog dial. Alternatively,
press the Window button to set the gauge factor through the value entry window.

Setup range | 1.50 to 2.50

Resolution 0.01

Default 2.00

el oma | ods | o | o | g | ems cHis
{HRDG! FFT weoe | arer | B | e | BREP RER

(¥
FF
CHZ CiHd GHE LJB GH12 GHI4 | GHIE
HREE | FFT | HEDG RME | DCST | HRZS Extra Event ‘

G | OFF [ INIT. | ALL |

310 Ddend|L.‘ser Comw. |

Bazelire width of recording waveform-

0.125mm 0. 25mn ‘G.S‘."Sml {1 S H

CR—

[ Gauge Factor

Detail List (loze

Gauge factor
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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 | 15, _ oq; (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 within +0.3%-FS
residual voltage -

Balancing range

thin +3% (strain of 15000x10°)

Sensitivity and Accuracy

For use as strain amplifier:
BV=2V 2k, 5k, 10k, 20k and 50k x107 of strain-FS
BV=5V 800, 2k, 4k, 8k and 20k x107° 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, 60Hz)

ratio(CMRR)
Temperature stability zero point: within (0.1%-FS/(C
characteristics range: within (0.01%-FS/(C
AD : resolution 16 bits
conversion conversion time 10 ys 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

RA2300 AMP(95691-2346-0000)
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1.10.5. External drawings of 2CH DC Strain Amp Unit (DCST, Model

AP11-110)
asau' T
: [ -
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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

A @AP11-111

INPUT Sianal

High impedance (+)

100V(0.1-2V)
500V/(5-500V)
PK MAX
B

PK
Zero SuppressionJ_ ( - )

DC AMP@

Low impedance

(—)

High impedance (+)

42V .
Low impedance

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.
# o 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

A CAUTION

A CAUTION

CAUTION

11

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) 0.1,0.2,0.5,1,2 5, 10, 20, 50, 100, 200, 500

Allowable Input Voltage (V) 100 V 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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1. How to Use Amp Unit (2CH Zero Suppression Amp Unit)

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

Avoid inputting voltage over the allowable common voltage since it may cause erroneous
operation and malfunction. Additionally, when common mode voltage such as pulse noise
is applied to the circuit, the common mode rejection ratio (CMRR) is lowered. Accordingly,
the recording may include noises in signals.

NOTE

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

NOTE

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.
5)LoV
Diet
!(_ 2g 105 o

r 1) Channel

CH1A [
HRZE S Bl o | cr | o | ez | one | cinn | e [oms
P 'I|:||:| '.:. |:| 5 HROC FFT HEDG | AGET EV RM5 | DCST | HRZS
Fe=0FF GND - = : hcwz cta | ces | cHa | cHio | oHiz | ceid | cHig I
Couple=0C i 2I] DG | FFT | WSDG | AGET RMS | DCST HRZ.JI
Zav=0FF OFF Eq.nn% “—) i ﬁ ON 6D [JFF| INIT. ‘ AL ‘
R K— 4) Range
3) Position STD.  |Ectend| User Can. |
2) |nput (] Fesition
6) Infomationﬁm T+10‘ T45 | 15 , HD‘
7) Position

 Coupling

8)Input coupling ! P 0 Coce. | I Coup.

9) AULO rENQJE  m——— e

T =TT =]

ﬁ_} ] I),'-'?Ufl'\"_{‘ll futo zero |
Range .

10) Range indication —L}l—w

15) Zero suppression voltage

11) Wide/Normal
so0y 200V ‘ 100§ ‘ 5oV | 20v ‘ 10V ‘ ]
12) Range —>
MAX Voltage 500V
\ 2y ‘ it} |500mv Zt][Jm\"‘ mUva
13) Permission of high sensitivity settings e 7 Bt Hizh sorsitivity MAX Voltaze 100V

Filter

14) Filter I P oFF sk

Detai| List

300Hz | 30Hz

Clos=

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.

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— LoV

The LED lights if the high sensitivity range can be permitted.
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6)

7)

8)

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

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.

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)

1p

1}

1%

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

Details - Range indication
Current range values are included in the screen. When a setup is changed in the "Physical
Unit Conversion - Printing/Display Range", corresponding value at full scale is displayed with#
sign.Refer to "the Chapter 4 Physical Unit Conversion" for more details of "Physical Unit
Conversion - Printing/Display Range.".

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 display range is set to the default (corresponding to
the set range).

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

ACAUT,ON Pay attention to the allowable input voltage when setting the range. Accidental application

13

1%

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.

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.

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 supprassion voltage separated from the

Amp Details screen.

fero suppression voltaze

| O I 1.000Y by|  Auto zero

\ 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.

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 +13 VDC 500 pVv
5 to 500 V-FS +110 VDC 5mV

- In the range of 5 to 500V, the zero suppression voltage is adjustable up to £130V but the
NOTE o . , e
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,

TIPS
OVER is displayed.

Auto zero suppression
The zero suppression voltage can be automatically adjusted.

o l'
N
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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 (0.1 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

1500V (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

80 dB or higher at up to 60 Hz

ratio (CMRR)
Frequency At DC coupling: Up to 10 kHz (within the range between +0.5 and -3 dB)
characteristics 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 ===+ 500V
5, 10, 20, 50, 100, 200, 500 V-FS --- 5 mV
-srggiﬁ’.[y 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 ys
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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1.11.4. 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.

CH1 CH3 GHE CHT CHI GHI1 | CHI3 | CHI5

HROG | FFT | HSDC | AGST EV RMS | DCST || HRZS

ok | o s R e s s Edtra Event |

‘ o GO | OFF ‘ INIT. AL ||

STD.  |Extend| User Cony. | 3) Batch

0 Position———— - — = — e .
€] 5@,009;&] T+ T+5 | 15 ‘ =10 2) Initialize

Coupl ins \ 1) ON/OFF/GND

AC Coup. OC Coup.

Zero suppression voltase

OFF | @ 0.000V fy|  Auto zero

Tﬁange

500V Wide ‘ Mo rea | ‘ Auto ‘

Ranze

500y 200% | 100y 50Y 208 10¥ Y

MAX Voltage £HOOV
2 1V 500my | 200mY | 100mY
W Set Hish-sensitivity WAK Voltage £100V

OFF 3kHz

300Hz ‘ 30Hz ‘

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 0 is output.

4) List

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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B Standard display screen when the List button is pressed.

Standard List

Detai

810, ]Extendl User Conw. |

Expansion

0N OPosz= 50.00%
LPFZ0FF {DC) Line Bidth = 0.125m
C
DM DPos= 50,008 &=500% e
LPFSOFE (D0) Line ¥idih = 0.125mm
ON Fos= 50,004 A=500Y Line ¥idih = 0.125m
LPFEOFF (D) Line Width = 0. 125m
O OPos= 50.00% A=500V Line Width = 0.125mm
LPFEOFF (0C) g
ON OPos= 50.00% A=500Y Gl R e
LPFOFF (DC) Line Widh =i, 125w
0N (Pos= 50,008 &=500Y Line Width = 0. 1250
LPF=0FF {DC) 1 2 4 4 5 E 1 &
e SR e yFose 180 120.5 121.0 118.5 118.0 118.5 1110 100.5
as= r eli. i ¥ - o . 5 P &
LPF=0FF Cals OFF ure D 08 03 0F 0 D 08 08 08
ON OPoes G0.00K A=Z0ket e ine Width = 0.1
4 G et I3‘:I.1ne i 0. 125mm
Line ¥idth = 0.125mm
ON Sieral TypesWWY VY 106
Line ¥idth = 0. 125m
NON
5 FY
Line Width = 0.125mm
O OPos= 60,008 A=EOOTC
LPF=0FF (K Type)
TAEY 1t 3 4§ B 1 8
08 OPass 50,008 A<500°C Fos. 6.0 45.0 #5.5 45.3 45.0 44.0 445 44.3
LPF=0FF (K Type) fmpli, 20 B0 2.0 B 20 20 2.0 2.0
Line T 0.5 0.5 0.5 0.6 0.5 0.8 0.5 OB
0 DPos= 50.00% &=200°C TRA EV g 0 11 2 13 14 15 18
LEF=OFF (K Type) 4.0 480 435 45.9 43.0 428 4.5 408
mpli. 2.0 50 20 20 2.0 ED 50 50
Une T. 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0N OPos= 50,008 A=10kHz
LPF=Resp {oc)
TRA EY Signal ON/OFF=——-- —r —==n ~——-
Detai | Close Detai | Cleose |

Physical Unit Conversion List

Detail
| Extend User Corw.

0, 0000 10,0000 25000000
Looon 0. 0000 250, 0080
¥l [ 1
0.0000. 10.0000 ~250..0000
oo v .0oon 2[5ﬂ.ﬂBI]B
0.,0000 10,0000 -250. 0000
ooo i 0.0000 £60.0000
g.0000 10,0000 =260.0000
.0aog 0.0000 2500000 ,
0,0000 10.0000 -250. 0000
L0oog 0. 0000 250, 0000
10,0000 10.0000 -260.0000
<0oog ] 0.0000 E[ED.IIU[IE
¥
0.0000 100000 -10.0000
Lnog 0.0000 10,0000
o.0000 10,0000 =10 0000
o.0oo0 0.0000 10.0000
[ kel L
10.0000 10.0000 -250..0000
0.0000 0.0000 2500000
10,0000 10,0000 -250. 0000
0. 0000 0.0000 2600000
10.0000 10.0000 =100.0000
0.0000 0.0000 100.0000
[ €] [ 1
10.0000 10.0000 =5.0000
0.0000 0.0000 5.0000
[ kHal [

o= |
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2.2. Initialization of Amp

2.2.1. Initialization in Standard Screen

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

G| cH3 | oW | oH7 | GHI | CHI1 | OHI3 | CHIE

\HRDG! FFT | mSDC | aosT | BV | Tobo | ToG | R

H%*[?o|?# weo | acer | | qe0e] || EBxtra Eventl
| | [ GND OFF ‘ INIT. | AL ‘
STD.  |Extend| User Cony. |

0 Position

[ 50.00% fo 1+w‘ 145 | 15 ‘ l-10|
~Coupling -

AL Coup. 0 Coup.
Ranze
500V Wide | Normal e

500Y 200V l 100¥ ‘ 50V 20V l 10v

WA Voltase £500V

AN l [ CH e
™ Set High-sensitivity MR Yoltage 100V

Filter
OFF AH= | 300Hz | 30Hz |

| Detail List Close |
2CH High-Sﬁeed DC Amﬁ Unit :AP‘I 1-103):HSDC

PGHiY| o3 | cs GHT | GHI | OHIT | GHIZ | GHIE
{HROC]| FFT | WSDC ACST | EV | TCDC Py
CHz | o4 | cHe | ole | cH0 | oHiz | cHie | OHie
HRDC | FFT | HSDG | ACST TC0G Extra Event |

OFF ’ INIT, | ALL |

[

STD.  |Extend| User Conw. |

0 Position
& 50.00% fy| | f+l0| 145 ‘ L5 | ¢_]gl
~Coup| irg ———
AL Coup. 0C Coup.
Ranse
SO0V Hide ‘ Normal &ﬁhnge |

500 200y | 100Y

I~ Set High-sensitivity

50¥ ‘ 200 ‘ 10V
MAK Voltage 500V

|

W& Voltasze £100¥

Filter
OFF 50kHz ‘ lkHz ‘ 500Hz ‘ S0H= | 5Hz |

| Detail List | Close |

HRDC 2CH FFT Amp Unit (AP11-102):FFT
FEHY cHa cus | cHr | cHe | chin | gl | chis
‘HRDG!| FFT  HSDG | acsT| EV | ToDo | TES | RV
| o [ am o] | edra et

OFF | INIT. ’ ALL |

l—’D_Nmm GND

S0, lEx‘tendl User Corw. |

Voltage measurement mode.

-0 Pesition
[@ 50.00% ]| 10| 145 ‘ L5 ‘ 1—10[
~Coup| ing : . : .
AE Cop. 0C Coup.
Ranze
[ 5o Wide | Normal e ‘

500y 200V | 100V | 50y | 20V | 0¥

WAK Voltage E500Y
| Sl I

WaK Voltaze £100Y

B

™ Set High-sensitivity

Filter
OFF 3kHz ‘ 300H= |

| Jetail List

30H= ‘ Anti_Alias. ‘

o= |

2CH AC Strain Amp Unit (AP11-104):ACST
ET————

el A
T =
‘ | 0o GND OFF ‘ INIT. | ALL |
STD. |Extem]|U9er Comr.l
-0 Pogition
o 50.00% ta] [ q+10| 145 | LS | L—10|
Ranze
M4 Wide Narma |
Wkpe MWkie|dkue |2kue |1kpe
~Filter
OFF 300Hz 100Hz 30H= 10Hz
Caribrat jon
+ OFF -
50001:5'3000;:5]200035 1000 e | 5004 &
~Balance
Auto Balarce | |(3 R-Balance
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2. Common Settings in Amp Details Screen

Event Amp Unit (AP11-105): EV
o

Datail

2CH TC DC Amp Unit (AP11-106): TCDC

Deta i
ore | o | o | o | o |‘3mz ] Edtra Event | R EP‘T‘ ooe | acer | %’Eél 0] Extra Bent |
’_ INIT. | ALL | I_ GND OFF | INIT. | ALL
0. [Extend| STD. | Extend| User Conv. |
~Signal Type -0 Position—————
1 2 3 4 5 B 7 g ’WJ T+10 T+5’l5|.|.1[]|
e mEE.. | ™"
Contact Measure with “C EJ
Range - ;
Event waveform print ON/OFF [ swc Wide | Normal | ﬁ';t;e
1 2 3 4 5 6 7 & R Type T Type J Tvpe W Type
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ L 1800°C 400°C 1200°C 2400°C |
e K Tvpe
1400°C | 500°C
-Filter
OFF 5KHz ‘ 500Hz 30Hz 1Hz |

Detail List |

TC DC Amp Unit (AP11-107): TDC

o= |

¥ User internal R.J.C

| Detai | List

F/V Converter Unit (AP11-108): FV

Close |

TEHTY cHa | cHs | oH? | cHa | cHNl | cHia  GHIS icm} o3 | ons | oH7 | cHe | cHIl | cHia | cHis
‘HRoci| FFT | Moo | acsT | Ev | Topo | Too RV inRoci| FFT | WeDC | Acst| BV |ToDo | oS | R
| o || ee | | ] et et | A T =
| 0N GND OFF | INIT. [ ALL | | | OFF INIT. | ML |
STO. IEx'tendlUserCorw.] STD. |Exteni|UserCorw.|
-0 Position -0 Posit ion
@ wowh| e T+5| 15 ‘ 10 G sk e pes | us ‘ l-m’|
~Irput Mode ICouplins
Measure with °C EJ‘ AC Coup. I 0C Coup.
~Rarge :_R_a'nse
: Wide | Normal e |
LAY : e Ranze TOkHe
R Tyre T Twpe : W i
B Jef
1600°C | 800°C a0c | 200 ’ Wik i
J Type K_Twe 500Hz | 200Hz 100Hz
1000°C 200°0C 1200°C 200°C T
| Trisger Level
—Fi lter | oy 2.5V
OFF K | 500K | We | THe | Filter _ :
W User internal R.J.C HiRple filen Resa: fhist
Close | Detail List | Cloze |

List

| Detai |
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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
reHi | cie | o | cua | eHe | ciir ez | cris [eHi | oHa | cws | oHz | cre | e [ oz cHIS
iHROGH| FFT | HSDC | AGST | EV | RMs  0GST | HRZS IHROCH| FFT | HEOG | &CST | BV | RMS | OCST  HRZS

CH2 CH4 SHE CH SHIE | GHIZ | CHI4
HRDC | FFT | HSDC == RMS | DOST

ACST ACST
| | On GhD OFF | INIT. ‘ AL | | il GhD OFF | INIT. | ALL |

CHIG chz | cHe | cHa | oM | cloc | a2 | ovia [ owis
FiRzS Extra EV&ﬂ’fl HROG | FFT | HBDG — | s DGSTl FiRzS Extra E\-*Entl

STO. |Ex‘tend| User Conw. [ ST0. IEx'tendl User Conv]
: RMS converter mode -0 Pesition
-0 Positian ’m b
& s.oxm| | 10| 145 | 15 1—10[ . R | - | Hﬂl
: - . - : | Irput Mode - —
e ... Vse as strain fmp _?")J
A Coup. [C Coup. L
= o
Ranee | — T Widk ‘ Normal | e
350Vrms Wide | Normal o
| S0kps 20kpe |10kpe | Skae | Zkus
| 200V | 100 50 20V ov
350V rme s | W rms . W rms . ms | 10Vrms Bridse Yot I—Z’\‘M
MAK Volt E500Y
Dithan MAX Voltage = +8Y
B\rris J MNrns | I SO\ s I '-_fill'uv'|||-.'«| LT l .—Fi lter
I Sot Hishesensitvity MAX Voltaze +100% OFF KHz 300Hz l 30Hz 10Hz
Filter Balarice- -—
LOW PASS OFF TkHz | S00Hz | 100Hz | 30Hz | buto Balance [@ R-Balance
HIGH PASS | OFF TkHz J 30Hz | 100Hz |

| Detai | List Close | | Detal | List | Close |

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

GH1 CH3 GHS | CHY GHI | CHIT | GHI3 | CHIS
HREC | FFT | HSDG | AGST | EV FMS | DCST | HRZS

chz | ome | oms | ore | crin | owiz | omie | cris
HRDG | FFT | HSDG RMS | DosT | HRzs Extra Eventl

Sleloinite

STD. | Extend | User Conv. |
0 Pesition

[@ 50.00% | T#10

Coupl ing
AC Coup. I OC Coup.

~Zero smnrmioﬁ voltage =
OFF | [@ 0.000V By|  Auto zeroj

- Rarze

| T Wi | temal | o

| 500y 2004 | 100¥ S0y 20% 10V 5Y [

MEX Vo ltage =500V
2y 1V 500mY | 200mY | 100mY

 Bet Hishrsensitivity MAK Voltage E100V
-Filter

INIT. | ALL |

T+45 | 1-5 | J,‘1[J|

OFF JkHz 300H= 30Hz

| Detai | List | Close |
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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 | CHE | CH? | CHI | CHI1 | CHI3 | GHIE
RDC  FFT | HSDG | 8G5T EV TCDC | TOG Fy
|

GH‘ CHIDT | GH12 | Tl E IR
U qees | 2 5 Extra Event |

‘ GhD OFF | INIT. ‘ AL |

|Ex'tenc| Uzer Corv. |

~Set EU.

[rput Output
MAX T w| | 0000 o
MIN Tow | | 70 8|
UNIT v [—M

~Rec/Disp Range * Max/Min

HAX & 250.00v ol
MIN [ -250.00v ol

| 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
Tree ) e e el o e s H%-‘?‘c Fr | e fé‘sz ?f i R
wabe | AT | s | A | [ SRR | | Extra Event] el o I %grz; i (02 Extra Evenil
| | oD | OFF | INIT. | AL | | OFF INIT. | ALL [
ST, Extend |User Con. | D Extend|
-Baseline width of recordine waveform Rec/Dise Range
0.125mn  0.25mm | . 3?5m\ . 5m ‘ Position [@ 126.0m [n]
Sie. pitch [@ 2.0m B
Ano | itude [ 2.0m
Line Thickness [ 0.8m b
bisto Adj.

Detai | List Clese | Detail List | Cleose |
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3. Expansion Settings

3.1. Change of Base Line Width of Printing Waveform

The following settings are available in the Amp Details screen.

GHT | s ot | cHia
{HRDG! | FFT HEDG | ACST EV TCDG | TDCG

CHIE
Fv

CHz CH4 GHE JHID | GHI2
HR{JCI FFT | HSDG | ACST == TCDC

Extra Event

| 0N GhD OFF | INIT. ‘ ALL ‘

STD.  Extend ‘User Corv. |
Basel ine width of recording wavefom(

0.125mm  0.25mm

0. 375mm

0. 5mm ‘

Detail List |

Close |

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

(1) Base Line Width of Printing Waveform

RA2300 AMP(95691-2346-0000)
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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. . —
7250 V' 7 +100 Pa
/— +150 Y, ‘\ /— +80Pa
/ | opa |
"= || — +50Pa lI
| ! : i
\ _150 \VJ /' — +20Pa /”
\— —250V o OFa ' Atter automatic

N\ R Current scale repfesentation — . K;/'

N e 7
\\__,/ \\\__/

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

A

scale conversion

carefully

$To examine this portion

8[eos [|n4

--------------------- oV

Expanding waveform
amplitude

\/

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

CHI | CH2 CHE CHY CHO | CHI1 | GHI13 | CHIE
HRDG FFT HEDG | ACGST EV TGOG | TDG (2%

CHs' HIl | CHI2 114
HF{DO‘ FFT acor To00 Extra Event |

GhD [FF | INIT. | ALL |
ST Extend User Conv, |
-Bat HU. \

[riput Output
a8l % Sl bl l4— Executing physical unit conversion
WN T s | T

: INIT (v &

FRec/Dise Ranee * MaxMin . .. . .
«— Changing printing and display range in
© 75000V [y waveform representation

IEX

[\

-250.00V [

| Detail List Close
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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
(2) Input Range Setup _H*E u_]_unuﬂ 8 10.000 ﬂ{-— (3) Output Range Setup
0 0.0000 By L 0.0000 Iy
WNIT vl /4= (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.

Setting of User Linit

1) Indicating selected unit = f/ |
4 )
STD [V] N Pa i
2) Unit buttons =—Pp| . et © o
\ ke kef kef /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.

— A  — Max

— Current full-scale

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

Necessary portion

Min
~Rec/Dise Range * Max/Min Record/Display Range Max x|
MK EN = R } Current Setup Value
- bf 25000
MIN € -250.00V o ‘ o
3 Setup
-10000E#13 ~ 1.0000E+13
EXP | AC ‘ BS |
7 8 5
Record/Display Range Min, x|
4 5 G
Current Setup Value
050,00 1 2 3
| 0 +
ey Execute Close I
~10000E+13 ~  1.0000E+13
EXP | AC ‘ BS I
7 8 5
4 5 6
1 2 3
*
Execute Close I
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.

If the minimum is set as zero and changing the maximum by a jog dial, a waveform can
be expanded and reduced continuously.

Please determine a waveform position by a position after setting up waveform
magnification.
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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 Il.

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

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

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)

~ e~~~

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.)

. v wiE T TIEE

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

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

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

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

supply.

Always keep blank panels inserted/mounted at individual vacant slots for input amplifier units
{i} WARNING . . .

to prevent electric shock and also to prevent the mainframe from potential damages due to
foreign matter penetration.
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