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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility for the result of operations caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful attention to these labels during handling. Do not remove or tear these labels. If you have any
questions regarding warning labels, please ask your nearest ADC dealer. Our address and phone
number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

* Basic Precautions

FOE-ANZENAO0O

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

» Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protective
conductor terminal.

» Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
so, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

*  When connecting the product to peripheral equipment, turn the power off.

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

» Safety Marks on the Product

The following safety marks can be found on ADC products.

& :  ATTENTION - Refer to manual.
@ : Protective ground (earth) terminal.
q . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the ADC sales
office for servicing.

Each product may use parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products
The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

» Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.
An area away from shock or vibrations.
An area free from moisture, dirt, or dust.
An area away from magnets or an instrument which generates a magnetic field.

* Make back-ups of important data.
The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4) Other
Items possessing cyan, organic phosphorous and hexadic chromium

and items which may leak cadmium or arsenic (excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Safety-4

An area free from corrosive gas
An area away from direct sunlight
A dust-free area

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight O

CCorrosive
LX) 0

LA VAT Y2 V2e V2e Vie V2 Vg

Vibration

Figure-1 Environmental Conditions

Operating position

The instrument must be used in a hor-
izontal position.

To prevent the internal temperature
from rising, cooling fans are installed
in some instruments.

The air vents on the case must be un-
blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

——1 1 _Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option number)
PSE: Japan 125Vat7A Straight: ~ A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
@ @ 2 m (6 ft) Angled:  --------
BS: United Kingdom 250 Vat6 A Straight: ~ A01407
Black (Option 99)
EE’] 2 m (6 ft) Angled:  A01417
m
CCC:China 250 Vat10 A Straight: ~ A114009
Black (Option 94)
2 m (6 ft) Angled: A114109
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1.1 _How to Use This Manual

This chapter explains how to use this manual, and features of this programmable DC

1. INTRODUCTION
voltage/current generator.
1.1 How to Use This Manual
1. INTRODUCTION
I
2. SPECIFICATIONS
|
3. THEORY OF OPERATION
L
4. PERFORMANCE TESTS
(CALIBRATION)
15. ADJUSTMENT |
I
6. TROUBLESHOOTING

7. REPLACEABLE MECHANICAL
PARTS
|
8. REPLACEABLE ELECTRICAL

PARTS, LOCATIONS AND
CIRCUIT DIAGRAMS

This chapter explains how to use this manual, and features of
this programmable DC voltage/current generator.

This chapter lists the R6142 and R6144 specifications and
accessories.

This chapter describes the operation of programmable DC
voltage/current generator.

This chapter describes functions and cables necessary to the
performance test for programmable DC voltage/current
generator, and the method of performance test.

This chapter describes the method of adjustment the
programmable DC voltage/current generator.

This chapter describes the method of troubleshooting the
programmable DC voltage/current generator.

This chapter lists the mechanical part table of programmable
DC voltage/current generator.

This chapter lists the part list, circuit diagram, and layout
drawing of programmable DC voltage/current generator.
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1.2__Product Qutline

1.2 Product Outline
1.2.1° Qutline of R6142

The R6142 is a DC voltage/current generator employing a time-division D/A conversion technique.
The R6142 generates a DC voltage of 0 to +12V at a minimum step of one microvolt, and a DC
current of 0 to *120mA at a minimum step of 0.1 microampere. The R6142 features excellent
linéarity and stability, high throughput, and highly reliable and accurate outputs with low noise.

A 160-step memory and the all-digit sweep function implement a greater applicability to electronic
components tests and lesson operation and test time.

The R6142 has the GPIB interface and BCD parallel interface as standard for connection with
various host machines, such as personal computers, minicomputers, and sequence controllers, to
construct automatic evaluation system.

Features:
e A maximum voltage/current output of 12V/120mA
e High-resolution output at 2 minimum of one microvolt/100 nanoamperes

e Six-month assurance of voltage generation at as high an accuracy as 0.03%, and a current
generation at 0.04%

e 110ppm linearity and monotoniciry for use over full scale

® Low noise, 3mVp-p (BW =20MHz), for high measurement reliability
e Memory to store up to 160 data setting

(] All-digit sweep function for a greater measurement applicability

e GPIB interface and BCD parallel interface, provided as standard, for connection to various host
machines

12 | Jul 10/92.
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1.2 _Product Qutline

1.2.2 Outline of R6144

The R6144 is a DC voltage/current generator employing a time-division D/A conversion technique.
The R6144 generates a DC voltage of 0 to +32V at a minimum step of one microvolt, and a DC
current of 0 to +160mA at a minimum step of 0.1 microampere. The R6144 features excellent
linearity and stability, high throughput, and highly reliable and accurate outputs with low noise.

A 160-step memory and the all-digit sweep function implement a greater applicability to electronic
components tests and lesson operation and test time.

The R6144 has the GPIB interface and BCD parallel interface as standard for connection with
various host machines, such as personal computers, minicomputers, and sequence controllers, to
construct automatic evaluation systems. '

Features:
e A maximum voltage/current output of 32V/160mA
e High-resolution output at a minimum of one microvolt/100 nanoamperes

e Six-month assurance of voltage generation at as high an accuracy as 0.03%, and a current
generation at 0.04% :

e 900ppm linearity and monotoniciry for use over full scale

e Low noise, 3mVp-p (BW=20MHz), for high measurement reliability
e Memory to store up to 16d data setting

e All-digit sweep function for a greater measurement applicability

e GPIB interface and BCD parallel interface, provided as standard, for connection to various host
machines
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2.1 __Specifications of R6142

2.  SPECIFICATIONS

2.1 Specifications of R6142
2.1.1  Voltage/Current Generation
e Qutput range, accuracy, and stability:
Overall accuracy Stability Temperature
' th 1 ffici
Range Output range Resolution (6 mon .s) ( day)‘ coefficient
+ (% of setting 1 (% of setting + (ppm/°C of
+X) +X) | setting +X/°C)
0to
10mV 1uV | 0.03 + 5pV | 0.01 + 4uV | 20 + 200pV
+11.999mV
Oto
100mV 10uV | 0.03 + 25pV | 0.01 + 10pV | 20 + 2pV
+119.99mV
0 to
1V 100V | 0.08 + 200pV | 0.01 + 50pVv | 20 + 10pVv
+1.1999V ‘
0to :
10V imV | 0.03 + 2mV | 0.01 + 200pV | 20 + 40pV
+11.999V
0to
1mA 100nA | 0.035 + 300nA | 0.01 + 20nA | 20 + 4nA
+ 1.1999mA
Oto :
10mA 1 0.035 + 3 0.01 + 200nA | 20 + 40nA
m + 11.999mA pA BA
Oto
100mA 10 0.04 + 30 0.01 + 2 20 + 400nA
+ 119.99mA pA BA pA
- The overall accuracy and stability are at 23°C+£5°C, 70% RH or less, and a constant
power supply and load.
- The temperature coefficient is at 0°C to 50°C.
The overall accuracy includes a linearity error.
® Linearity:

+110ppm for the full scale of all ranges.
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2.1__Specifications of R6142

e Maximum load, output resistance, and output noise:

Range Maximum load Output Output noise (P-P)
current/voltage resistance | ne 1o 100Hz | DC to 10kHz | 20Hz to 20MHz
10mV 0.6pA | (20kQ load Approx. 5uV 10pV 3mV
that causes a | 2Q
100mV 6pA |0.01% error) 15pV 30uv
1V | Source: 120mA 0.4mQ 80V 150pV
Rank : 100mA or less
10V 4mQQ or 200pV 500pV
less
imV | 10V 100MQ 30nA 150nA BpA
Output following or more
voltage
10mV 10MQ 300nA 400nA
’ or more
100mV ' 1MQ 3pA - 4pA
or more

The output noise for the 1mA, 10mA, and 100mA ranges is at a load resistance of 1kQ.

The output resistance for the 1V and 10V ranges is at 4-wire connection. The output
resistance for other ranges is at 2-wire connection.

o Noise elimination ratio in common mode:
80dB or more at an unbalanced impedance of 1kQ ,DC and 50/60Hz

® Line regulation:
+0.007% of a range at rated-voltage fluctuations of —15% to +10%

e [ oad regulation:
+0.005% of a range (excluding the 10mV and 100mV ranges) at the maximum load of 4-
wire connection
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2.1 _Specifications of R6142

e Maximum load capacitance and inductance:

Range Maximum load capacitance Maximum load inductance
110V 1000pF 500pH
© 1/10/100mV 100pF 1mH

The maximum load inductance for the 1/10V range and the maximum load capacitance for
the 1/10/100mA range are those while the limiter is operating at the maximum setting.

Jul 10/92
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2.1 _Specifications of R6142

2.1.2 Execution Speed

e Settling time:

The time interval, following the start of output changing, required for the output to enter
+0.1% centered on the final value of the output when the output changes from zero to

the full scale at the maximum limiter setting

- h .

Range Load condition Overshoot Settling time
undershoot

All ranges Maximum resistance load +0.1% 50ms or less
centered on

1V and10V 30uF capacitance connected final value 50ms or less

ranges ’ )
100uF capacitance connected 60ms or less

e Execution time:

The time interval between the reception of a program code through the GPIB interface or
an output level through the BCD interface and the start of output changing, 5ms or less
(The execution time for the use of the GPIB interface assumes that model 216 of HP

9000 Series is used.)

2.1.3 Voltage/Current Limiter

e Range of setting and stability:

6-month stability

Range of setting £ (% of setting +X)

Current limiter 5mA to 120mA 10 + 1mA

1V to 10V 5 + 100mV

Voltage limiter

- The stability is at 23 +5°C.
- The current limiter is effective when the R6142 is engaged in source operation.
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2.1__Specifications of R6142
2.1.4 Memory
e Number of storage portions:
160 channels
e Recall mode:
Random : A channel is specified to recall data form.
Step :  The TRIGGER signal is input or the STEP key is pressed to recall data
channel by channel.
Scan :  Data is recalled from channels at a step time specified on the buit-in
timer. '
e Scan mode:
Single :  Scanning starts from the first channel and ends at the last channel.
Repeated : Scanning is repeated over the first channel through the last channel.

e Step time:
The time interval when one-channel data is output in the scan mode or sweep mode.
The step time can be varied from 0.1 second to 10 seconds at an interval of 0.1 second.

2.1.5 Sweep

e Sweep : The current set value is continuously incremented to the full scale or
decremented to zero at a specified step time. The TRIGGER signal input or
pressing the A or V key stops the sweep.

Resolution :  Count1, 10, 100, and 1000
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2.1 _Specifications of R6142

2.1.6 Input/Output

e TRIGGER input:
A TTL negative-logic pulse with a 5 milliseconds or more width that is input to the
TRIGGER input terminal on the rear panel to start/stop the step operation, scanning, or to
stop the sweep operation.
Input terminal :  BNC connector

e READY output:
A TTL negative-logic pulse with about a 10 milliseconds width that is output from the
READY output terminal on the rear panel about 50 milliseconds after the output level
changes in the operate ON state.
Output terminal :  BNC connector

e GPIB interface:

Standard . |EEE STD488-1978

Interface function :  SH1, AH1, T6, L3, SR1, RL1, PPQ, DC1, DT1, CO, Et

Output data . Setting on the frount panel

Remote programming : Funcions and control excluding the POWER, SENSE, EXT
CAL, and OPR HOLD switches, limiter setting, and device
addressing

e BCD parallel interface:

Connector :  BCD INPUT connector (36-pin, Amphenol type) on the rear
panel
Remote programming :  Output level (BCD parallel, negative logic, up to & digits),

polarity, range, operate status, and load signal
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2.1 _Specifications of R6142

2.1.7 General Specifications
e Qutput : Floating unipolar output

e Qutput terminals:
Binding post terminals on the front panel (High output, High sense, Low output, Low
sense)

e Maximum terminal-to-terminal applied voltage:

Maximum applied voltage
Terminal
Positive Negative
High to Low -0.5V to +32V peak +0.5V to - 32V peak
Low to housing +500 V peak

e Remote sensing system:
4-wire (4WIRE) or 2-wire (2WIRE) connection can be selected with the SENSE switch on
the front panel.

e Maximum remote sensing voltage:
0.3V between High/Low output and sense lines including a voltage drop caused by cable
resistance

e Setting method:
Manual setting : All-digit sweep setting with A or  key, and direct setting with
numeric keys :
Remote setting :  Setting through GPIB interface or BCD parallel interface

e Display and indication:

QOutput setting :  Polarity + 5-digit 7-segment display + Unit
Operation :  Limiter, operate status (LED lamp)
Mode . Direct, memory, step (LED lamp)

GPIB :  LISTEN, SRQ, REMOTE (LED lamp)

e Backup parameters:
Output level, polarity, range, memory data, step time, firstlast channel, scan mode,
operate ON state (OPR HOLD switch ON), GPIB/BCD remote mode, device address

e Warm-up time:
The time interval required until a specified accuracy is attained, 30 minutes
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2.1 Specifications of R6142

Operating environment:
Ambient temperature:

Relative humidity

Storage environment:
Ambient temperature :

Power supply:

0°Cto +50°C
85% or less, dew condensation not acceptable

-25°Cto +70°C

80 to 110 Volts AC, 48 to 66Hz

Supply voltage selection:

The supply voltage can be changed with the selector switch on the rear panel.

e Dimensions:

e Weight

Option No. Standard Opt. 32 Opt. 42 Opt. 44
Supply veltage 90V to 103V to 198V to 207V to
110V 132V 242V 250V
Use 120V and 240V for 115V and 230V respectively.
e Power consumption:
26VA or less
Approx. 240 (width) x 88 (height) X 360 (depth) mm
Approx. 4kg
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2.2 Specifications of R6144

2.2 Specifications of R6144
2.2.1 Voltage/Current Generation

e Output range, accuracy, and stability:

Overall accuracy Stability Temperature
Range QOutput range Resolution (6 montr’xs) (1 day)' coefficient
* (% of setting + (% of setting + (ppm/°C of
+X) +X) | setting +X/°C)
tomv | 0% 1wV | 003 + BgV | 0.01 + 4uV | 20 + 200uV
+16.000mV B : B ' B B
10omv | 2% 104V | 003 + 25uv | 0.01 + 10V | 20 +  2pV
+160.00mV B ' B ‘ H B
w | 0t 100pV | 0.03 + 200uV | 0.01 + 50uV | 20 + 10pV
+1.6000V B ' B B K
v | 0% imV | 003 + 2mV | 0.01 + 200uV | 20 + 40uV
+16.000V ' ' B B
Oto
30V omV | 0.03 + 4mV | 0.01 + 300pV | 20 + 60wV
+32.000V
0to
1mA 100nA | 0.035 + 300nA | 0.01 + 20nA | 20 +  4nA
+1.6000mA
10mA 0to " 1pA | 0.085 + 3pA | 0.01 + 200nA | 20 + 40nA
+16.000mA ) |
100ma | 0% 10pA | 0.04 + 30pA | 0.01 + 2sA | 20 + 400nA
+160.00mA : )

- The overall accuracy and stability are at 23°C+5°C, 70% RH or less, and a constant
power supply and load.

The temperature coefficient is at 0°C to 50°C.
The overall accuracy includes a linearity error.

e Linearity:
+90 ppm for the full scale of all ranges.
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2.2 Specifications of R6144

e Maximum load, output resistance, and output noise:

Range Maximum load Output Output noise (P-P)
current/voltage resistance | p 45 100Hz | DC to 10kHz | 20Hz to 20MHz
10mV 0.8puA | (20kQ load Approx. 5uvV 10pV 3mV
 that causes a | 2Q
100mV 8pA |0.01% error) 15pV 30uV
1V | Source: 160mA 0.4mQ 80pVv 150pV
Rank : 100mA or less
10V 4mQ or 200pV 500pV
less
30V 8mQ or 400pVv imV
less
imV | 28V 100MQ 30nA 150nA 6uA
Qutput following or more
voltage
10mV . 10MQ 300nA 400nA
or more
100mV 1MQ 3pA 4uA
or more

The output noise for the 1mA, 10mA, and 100mA ranges is at a load resistance of 1kQ.

The output resistance for the 1V, 10V, and 30V ranges is at 4-wire connection. The
output resistance for other ranges is at 2-wire connection.

e Noise elimination ratio in common mode:
80dB or more at an unbalanced impedance of 1kQ ,DC and 50/60Hz

e Line regulation:
+0.005% of a range at rated-voltage fluctuations of —15% to +10%

e Load regulation:
+0.005% of a range (excluding the 10mV and 100mV ranges) at the maximum load of 4-
wire connection '

2-10 Jul 10/92



R6142/6144

PROGRAMMABLE DC VOLTAGE/CURRENT GENERATOR

MAINTENANCE MANUAL

2.2 _Specifications of R6144

e Maximum load capacitance and inductance:

Range Maximum load capacitance Maximum load inductance
1/10/30V 1000uF 500pH
1/10/100mV 100pF 1mH

The maximum load inductance for the' 1/10/30V range and the maximum load capacitance
for the 1/10/100mA range are those while the limiter is operating at the maximum setting.

2-11
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2.2 _Specifications of R6144

2.2.2 Execution Speed

e Settling time:

The time interval, following the start of output changing, required for the output to enter

+0.1% centered on the final value of the output when the output changes from zero to
the full scale at the maximum limiter setting

Range Load condition Overshoot Settling time
undershoot
All ranges Maximum resistance load +0.1% 50ms or less
centered on
1V, 10V, 30uF capacitance connected final value 50ms or less
and 30V
ranges 100uF capacitance connected 60ms or less

e Execution time:

The time interval between the reception of a program code through the GPIB interface or
an output level through the BCD interface and the start of output changing, 5ms or less

(The execution time for the use of the GPIB interface assumes that model 216 of HP
9000 Series is used.)

2.2.3 Voltage/Current Limiter

e Range of setting and stability:

6-month stability

Range of setting +(% of setting +X)

Current limiter 5mA to 160mA 10 + 1mA

Voltage limiter 1V to 28V 5 + 100mV

The stability is at 23°C £5°C.
The current limiter is effective when the R6144 is engaged in source operation.
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2.2 _Specifications of R6144
224 Memory
e Number of storage portions:
160 channels
e Recall mode:
Random . Achannel is specified to recall data from.
Step :  The TRIGGER signal is input or the STEP key is pressed to recall data
channel by channel. :
Scan . Data is recalled from channels at a step time specified on the built-in
timer.

e Scan mode:

Single 1 Scanning starts from the first channel and ends at the last channel. -
Repeated : Scanning is repeated over the first channel through the last channel.
e Step time:

The time interval when one-channel data is output in the scan mode or sweep mode. The
step time can be varied from 0.1 second to 10 seconds at an interval of 0.1 second.

2.2.5 Sweep

e Sweep : The current set value is continuously incremented to the full scale or
decremented to zero at a specified step time. The TRIGGER signal input or

pressing the A or V key stops the sweep.
Resolution : Count 1, 10, 100, and 1000

2-13
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2.2 Specifications of R6144

2.2.6 Input/Output

e TRIGGER input:
A TTL negative-logic pulse with a 5 milliseconds or more width that is input to the
TRIGGER input terminal on the rear panel to start/stop the step operation, scanning, or to
stop the sweep operation.
Input terminal  :  BNC connector

e READY output:
A TTL negative-logic pulse with about a 10 milliseconds width that is output from the
READY output terminal on the rear panel about 50 milliseconds after the output level
changes in the operate ON state.
Output terminal : BNC connector

o GPIB interface:

Standard : |EEE STD488-1978
Interface function . SH1, AH1, T6, L3, SR1, RL1, PPQ, DC1, DT1, C0, E1
Output data :  Setting on the front panel
Remote programming - : Functions and control excluding the POWER, SENSE, EXT
- CAL, and OPR HOLD switches, limiter setting, and device
addressing

e BCD parallel interface:

Connector :  BCD INPUT connector (36-pin, Amphenol type) on the rear
panel
Remote programming : Output level (BCD parallel, negative logic, up to 5 digits),

polarity, range, operate status, and load signal
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2.2 Specifications of R6144

2.2.7 General Specifications
e Output : Floating unipolar output

e Qutput terminals:
Binding post terminals on the front panel (High output, High sense, Low output, Low
sense)

e Maximum terminal-to-terminal applied voltage:

Maximum applied voltage
Terminal
Positive Negative
High to Low -0.5V o +32V peak +0.5V to - 32V peak
Low to housing +500 V peak

e Remote sensing system:
4-wire (4WIRE) or 2-wire (2WIRE) connection can be selected with the SENSE switch on
the front panel.

e Maximum remote sensing voltage:
0.3V between High/Low output and sense lines including a voltage drop caused by cable
resistance

e Setting method:
Manual setting :  All-digit sweep setting with A or ¥ key, and direct setting with
numeric keys
Remote setting :  Setting through GPIB interface or BCD parallel interface

e Display and indication:

Output setting :  Polarity + 5-digit 7-segment display + Unit
Operation . Limiter, operate status (LED lamp)

Mode :  Direct, memory, step (LED lamp)

GPIB © ° : LISTEN, SRQ, REMOTE (LED lamp)

e Backup parameters:
Output level, polarity, range, memory data, step time, firstlast channel, scan mode,
operate ON state (OPR HOLD switch ON), GPIB/BCD remote mode, device address

e Warm-up time:
The time interval required until a specified accuracy is attained, 30 minutes
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2.2 Specifications of R6144

Operating environment:
Ambient temperature:

Relative humidity

Storage environment:
Ambient temperature :

Power supply:

0°Cto +50°C

85% or less, dew condensation not acceptable

-25°Cto +70°C

90 to 110 Volts AC, 48-66 Hz

Supply voltage selection:

The supply voltage can be changed with the selector switch on the rear panel.

e Dimensions:

e Weight

Option No. Standard Opt. 32 Opt. 42 Opt. 44
Supply voltage g0V to 103V to 198V to 207V to
110V 132V 242V 250V
Use 120V and 240V for 115V and 230V respectively.
® Power consumption:
27VA or less
Approx. 240 (width) x 88 (height) X 360 (depth) mm
Approx. 4kg
2-16* Jul 10/82.



PROGRAMMABLE DC

R6142/6144
VOLTAGE/CURRENT GENERATOR

MAINTENANCE MANUAL

3.1__Block Diagram

3. THEORY OF OPERATION

3.1

Block Diagram

The R6142/6144 is a DC voltage generator that applies pulse width modulation (PWM), which is used
widely in communications and magnetic recording areas, for voltage division by the time division

method.

Figure 3-1 shows the block diagram of the R6142/6144.
The R6142/6144 consists of the following three basic blocks: controller, reference voltage generator,
and output amplifier.

Reference voltage generator Output amplifier
Reference Time width Differential Polarity OUTPUT
voltage —» modulator > amplifier — switching C
N L L SENSE
circuit circuit circuit
Protective
circuit
Controlier
Preset Range
counter control
S S
Program
ROM
h 4
TRIGGER
HCPU / Bus line
READY g: N
P -, “S S
Backup .
RAM
OPR HOLD Gl¢ M Display/key BCD GPIB
EXT. CAL 0]% y control
l T - .
Panel Panel keys
display
T D
) —
BCD INPUT GPIB
Figure 3-1 Block Diagram
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3.2 Block Description

3.2 Block Description
This section briefly describes the blocks.

(1)  Controller

The uCPU controls inputs by key operation from the panel and display on the panel. Data
received through the selected BCD parallel interface or GPIB interface is processed by the
pCPU, converted to PWM modulated pulses by the preset counter, and sent to the reference
voltage generator.

(2) Reference voltage generator

The reference voltage generator consists of a time width modulator circuit and a reference
voltage circuit which divides voltage by the time division method. Figure 3-2 (a) is an
equivalent circuit of voltage division by the time division method.

Input reference voltage Ez is converted to an intermittent signal with time and averaged by the
low-pass filter, R and C. The ratio between reference voltage Ez and averaged output voitage
Es, i.e. voltage division ratio, depends on the time ratio of the intermittence. The intermittent
signal, that is produced by switching reference voltage Ez on and off with switch SW, is a
square wave which is made up of reference voltage Ez lasting for time T4 and zero voltage
lasting for To. Average voltage Es of the square waves in Figure 3-2 (b) is calculated as
follows:

Ty

Es = ——-
T1+T2

Ez

Any output level can be obtained by changing time T+ for a fixed time of T plus Ta.

(a) Equivalent circuit of voltage division (b) Square waves

T4 . |IT1 llTZI

Ez| swW I 4+ Ez Imm/’y Es
T TZT 'I_C Es //// |

é T I

Figure 3-2 Time Division Method

The reference voltage circuit generates reference voltage Ez. The time width modulator circuit
-generates pulses with pulse width T, corresponding to a set output level. Reference voltage
Ez is switched and the low-pass filter averages the pulses to generate a required voltage.
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3.2 Block Description

(3)  Output amplifier

The output amplifier consists of a differential amplifier, a polarity switching circuit, and a
protective circuit. Figure 3-3 shows the principle of the output amplifier and polarity switching
circuit.

The R6142/6144 switches ranges by changing Rf, R4, and Rs.

(a) 1V and 10V ranges

Rf

ANN
Y

Ri

"
L Rf
L ‘ﬁ\v__qu co = A s
o ; Ri

Polarity switching circuit (connection for positive polarity)

(b) 10mV and 100mV ranges

Rf
R[N
ANy
AN
Es — R1
RE R
Re B0 Eo= -— —2—"Es
Ri Ry * R

Polarity switching circuit (connection for positive polarity)
(c) 1mA, 10mA, and 100mA ranges
Rf

AN
Y

Ri

ANA

XY 'A\ _ ’
—-l/ RE 1

>Rs

Ao

Polarity switching circuit (connection for positive polarity)

Figure 3-3 Principle of the Output Amplifier and Polarity Switching Circuit
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4.1 Test Equipment

4. PERFORMANCE TEST (CALIBRATION)

4.1 Test Equipment
Table 4-1 List of Test Equipment
Equipment Minimum use specifications MFR. Model/Option
generic name ' applicable
DC voltmeter |Accuracy 100nV to 20mV 100ppm Advantest R6871E
1pV to 100V 40ppm
DC ammeter |Accuracy| Ammeter |44 16 200mA 90ppm | HP HP3458A
or reference
resistor 10nA to 20mA 60ppm
Ref. resistor | 1 20ppm | Advantest TR1332-1K
100Q 20ppm | Advantest TR1332-100
1Q 50ppm | Yokogawa 2792-1Q
| Oscilloscope | o0 iivity 1mV/div to 5V/div Kikusui Elec. | COM7201
Bandwidth DC to 20MHz, -3dB or less
H'ghf ) Sensitivity 10pV to 10V TEKTRONIX | 7633
sensitive TEKTRONIX [ 7A22
oscilloscope | Bandwidth DC to 100Hz, -3dB TEKTRONIX | 7B53A
DC to 10kHz, -3dB
DC voltage Output voltage 10.000V +5mV Advantest R6142
source 0.000V *2mV
Resolution imV
Computer Interface GPIB NEC PC-9801
NEC PC-9801-29N
Pulse Output level TTL level HP HPB116A
generator
Pulse width 5msec
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4.2 Performance Test items

4.2 Performance Test ltems

4.2.1  R6142 performance test items

Table 4-2 ‘R6142 Performance Test Items

UUT (Unit
%2?:&1?;,? Performance specifications Test method
function
Precheck & | Operation check Check the initial operation.
revision
Key switch Operation check Check the key switch operation.
operation
Output 00.000mV |-0.0050mV to 0.0050mV Measure the output voltage using
voltage 11.999mV | 11.9904mV to 12.0076mV a DC voltmeter.
-11.999mV [-11.9904mV to -12.0076mV
000.00mV | -0.0250mV to 0.0250mV
111.99mV | 119.9280mV to 120.0510mV
0.0000V -0.2000mV to 0.2000mV
1.1998V 1199.3400mV to 1200.4600mV
00.000mV | -2.000mV to 2.000mV
11.999V 11.993400V to 12.004600V
Output 0.0000mA | -0.0003mA to 0.0003mA Measure the output current using
- lcurrent 1.1998mA 1.19918mA to 1.20062mA an ammeter.
00.000mA | -0.003mA to 0.003mA
11.999mA | 11.9918mA to 12.0062mA
000.00mA | -0.03mA to 0.03mA
119.99mA [ 119.912mA to 120.068mA
Output noise DC to DC to 20Hz to | Measure the output noise using
100Hz 10kHz 20Mbiz an oscilloscope or high-sensitive
06.000mV 5uVp-p 10pVp-p| 3mVp-p oscilloscope.
060.00mV 15uVp-p 30uVp-p
0.6000V 80uVp-p | 150pVp-p
06.000V 200uVp-p |~ 500pVp-p
0.0000mA 30nAp-p | 150nAp-p| 6uAp-p
00.000mA 300nAp-p | 400nAp-p
000.00mA 3pAp-p 4uAp-p
Voltage Must support 1 to 10Vdc setup. Check the voltage limiter
limiter operation using a DC voltmeter.
Current Must support 5 to 120mA setup. Check the current limiter
limiter operation using a DC ammeter.
"|GPIB Operation check Connect a computer and check
interface the remote operation via GPIB.
BCD Operation check Connect a BCD input signal
interface o setup circuit and check the
remote operation via BCD
. interface.
Ready- signal | Operation check Check the ready signal on the

oscilloscope.

Trigger signal

Operation check

Check the trigger signal operation
using a pulse generator.
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4.2 Performance Test Items

4.2.2 R6144 performance test items

Table 4-3 R6144 Performance Test ltems

UuT (_IL_)nit
L‘J)r;c;l::nete}es"t/) Performance specifications Test method
function

Precheck & Operation check Check the initial operation.
revision
Key switch Operation check Check the key switch operation.
operation
Output 00.000mV | -0.0050mV to 0.0050mV Measure the output voltage using
voltage 16.000mV | 15.9902mV to 16.0098mV a DC voltmeter.

-16.000mV | -15.9902mV to -16.0098mV

000.00mV | -0.0250mV to 0.0250mV

160.00mV | 159.9270mV to 160.0730mV

0.0000V -0.2000mV to 0.2000mV

1.6000V 1599.3200mV to 1600.6800mV

00.000mV | -2.000mV to 2.000mV

16.000V 15.993200V to 16.006800V

00.000V * | -0.00300V to 0.00300V

32.000V * |31.98740V to 32.01260V
Output 0.0000mA | -0.0003mA to 0.0003mA Measure the output current using
current 1.6000mA 1.59914mA to 1.60086mA an ammeter.

00.000mA | -0.003mA to 0.003mA '

16.000mA | 15.9914mA to 16.0086mA

000.00mA | -0.03mA to 0.03mA

160.00mA | 159.914mA to 160.086mA
Output noise DCto DCto 20Hz t0 | Measure the output noise using

100Hz 10kHz 20MHz . . .
08.000mV =y T0nV v an oscilloscope or high-sensitive
: BVP-p BVP-P| 3mVp-p i

080.00mV | 15pVp-p| 30uVp-p oscilloscope.

0.8000V 80uVp-p| 150uVp-p

08.000V 200uVp-p | 500uVp-p

16.000V* 400uVp-p 1mVp-p

0.0000mA 30nAp-p | 150nAp-p| 6uAp-p

00.000mA 300nAp-p| 400nAp-p

000.00mA 3uAp-p 4uAp-p
Voltage Must support 1 to 28Vdc setup. Check the voltage limiter
limiter operation using a DC voltmeter.
Current Must support 5 to 160mA setup. Check the current limiter
limiter operation using a DC ammeter.
GPIB Operation check Connect a computer and check
interface the remote operation via GPIB.
BCD Operation check Connect a BCD input signal
interface setup circuit and check the

remote operation via BCD
. interface.
Ready signal | Operation check Check the ready signal on the
oscilloscope.

Trigger signal | Operation check Check the trigger signal operation

using a pulse generator.
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4.3 Performance Test Method

4.3 Performance Test Method

Cautions:

(1)
)

(3)

(4)

Use the AC power source having the specified voltage.‘

Before connecting the power cable,make sure that the system POWER switch has been turned
OFF.

Perform the test in the following ambient conditions:

Temperature : 23°C £3°C
Humidity : 70% (relative) or less
Ambient : There should be no excessive dusts, vibration and electrical noise.

Preheat the system at least 2 hours before you start the test.
Each tester must also be preheated for the specified time.

4.3.1 Precheck and revision test

Procedure:
® Turn the power supply on.

@ Make sure that the LED lights 3 or 4 seconds on the front panel and it indicates the following

value (if so, the operation is normal):

UL B0

l l 2-digit numbers

@ If an error code is displayed, go to Section 6.2 "Troubleshooting”.

@ If the operation is abnormal, go to Section 6.3 “Problems in Precheck and Revision Test".
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4.3 Performance Test Method

4.3.2 Key switch operation test

Procedure:

@ Check the key switch status on the front panel by referring to Table 4-4.

Table 4-4 Key Switch Operations

Key Operation

OPERATE When pressed once, the LED of OPERATE key lights. When pressed
again, the LED goes out.

POLARITY + The positive sign LED goes out from the display section.

POLARITY 0 Data is set to zero (0) in the display section.

POLARITY - The negative sign LED lights in the display section.

Vv The voltage (V) range LED lights in the display section.

mV The "mV" range LED lights in the display section.

mA The “"mA" range LED lights in the display section.

MEM When pressed once, the LED of MEM key lights. When pressed again,
the LED goes out.

DATA When pressed once, the LED of DATA key lights. When pressed again,
the LED goes out.

STEP When pressed once, the LED of STEP key lights. When pressed again,
the LED goes out.

Oto S Press the DATA key and type any of 0 to 9 keys, and the corresponding
digit will be displayed.

LOCAL Press the STEP and LOCAL keys in this sequence, and "A-CJ0O", "L on
L", or "bcd" will be displayed.

@ If the operation is abnormal, go to Section 6.4 “Problems in Key Switch Operation®.
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4.3 Performance Test Method

4.3.3 Output voltage test

Procedure:

@ Connect the R6142/6144 to the R6871E as shown in Figure 4-1.

R6142/6144

O
®)

H
et

R6871E

I I
ONONG®

0 OvO O

Figure 4-1 Cable Connection for Output Voltage Test

@ Set each equipment as defined on Table 4-5.

Table 4-5 Parameter Setting for Output Voltage Test

Equipment name Function Setting

R6142 SENSE switch 2 WIRE

Limit | 120mA or more
R6144 SENSE switch 2 WIRE

Limit 1 160mA or more
RE871E Function DCV

Integration time 5PLC

Auto Zero ON

Auto CAL ON

@ Change the R6142/6144 output as defined on Tables 4-6 and 4-7, and read the results on the

DC voltmeter.

Make sure that the readout is within the range defined on Tables 4-6 and 4-7. If not, the test

result is fail.

@ |f failed, go to Section 5 "Adjustment”. ‘
If the operation is still abnormal after adjustment, go to Section 6.5 "Output Voitage Error”.
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Table 4-6 Evaluation of R6142 Results
R6142 R6871E DIGITAL VOLTMETER
RANGE SETTING RANGE INDICATION RANGE
10mV 00.000mV 200mV | -0.0050mV to 0.0050mV
T1egemV | " 1.9904mV t0 12.0076mV____|
Tresev | [ 711.9904mV 0 -12.0076mV
100mV 000.00mV _ -0.0250mV to 0.0250mV
esemv | [ 119.9260mV to 120.0510mV
1V 0.0000V 2V -0.2000mV to 0.2000mV
Tieev | [ 1199.3400mV to 1200.4600mV |
10V 00.000mV 20V -2.000mV to 2.000mV
1oV | 11963400V t0 12004600V |
Table 4-7 Evaluation of R6144 Resuilts
R6144 R6871E DIGITAL VOLTMETER
RANGE SETTING RANGE INDICATION RANGE
10mV oo.000mv_____|200mV. 20.0050mV to 0.0050mV_____|
16.00-0m\—/ N B 15.9502-n:1-\7to—1 6.0098mV
Geooomv | [ 15.9902mV to 16.0098mV |
100mV 000.00mv_____| | ____70.0250mV to 0.0250mV_ ____|
1 60.00n-1-V i 1 59..-927-0-m\—/-to 1 60—.(;7-30m-v
1V PLOO_OOV_ L 2v | -0_.2000mV to q.gOOQmV_ ]
16000V | 1599.3200mV to 1600.6800mV__
10V 00.000mV 20V -2.000mV to 2.000mV
1000V | " 15.993200 10 16.006800V |
S0V 00000V ______J 200V | ____-0.00800V t0 0.00300V_____|]
32TOOOV 31.987:1(—)V to 32.01260V
4-7
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4.3.4 Output current test
Procedure:

® Connect the R6142/6144 to the R6871E as shown in Figure 4-2.

:

it

|

Reference resistor

R6142/6144 R6871E
—
O O OO0 O
O (O OvO1 O

Figure 4-2 Cable Connection for Output Current Test

@ Set each equipment as defined on Table 4-8.

Table 4-8 Parameter Setting for Output Current Test

Equipment name Function Setting
R6142 SENSE switch 2 WIRE
Limit V 10V or more
R6144 SENSE switch 2 WIRE
Limit V 28V or more
R6871E Function DCV
Integration time 5PLC
Range| If 1MA range is set for R6142/6144 2V
If 10mA range is set for R6142/6144 |2V
if 100mA range is set for R6142/6144 | 200mV
Auto Zero ON
Auto CAL ON

‘| Reference resistor | Resis- | If 1MA range is set for R6142/6144

Advantest TR1332-1K

tor If 10mA range is set for R6142/6144

Advantest TR1332-100

type If 100mA range is set for R6142/6144

Yokogawa's 2792-1Q
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4.3 Performance Test Method

@ Change the R6142/6144 output as defined on Tables 4-9 and 4-10, and read the results on the
DC voltmeter.
Make sure that the readout is within the range defined on Tables 4-9 and 4-10. If not, the test
result is fail.

@ |If failed, go to Section 5 "Adjustment”.
If the operation is still abnormal after adjustment, go to Section 6.6 "Output Current Error".

Table 4-9 Evaluation of R6142 Results

R6142 R6871E DIGITAL VOLTMETER
RANGE SETTING RANGE INDICATION RANGE
1mA 0.0000mA 2v -0.3000mV to 0.3000mV
o [resema | [ 1198.1800mV to 1200.6200mV |

10mA 90.000mA_ -0.3000mV to 0.3000mV |

resema | | 1198.1800mV o 1200.6200mV _
t00ma 000.00mA_____ |200mV . :0.0300mV 10 0.0300mY ____

119.99mA 119.9120mV to 120.0680mV

Table 4-10 Evaluation of R6144 Results

R6142 R6871E DIGITAL VOLTMETER
RANGE SETTING RANGE INDICATION RANGE

tend oooooma |V 0.3000mV t0 0.3000mY ____
1.6000mA 1599.1;0—0-m\-/.tc-> 1-600.8-600-mV

10mA 99;0__0_0:\16 ___________ -0_.3000mV t0_0.39(_)0mV |
16.000mA 1599.1400mV 1o 1600.8600mV _

100mA 000.00mA 200mV " -0.0300mV to 0.0300mV ]
eoooma | | - 159.9140mV to 160.0860mV
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4.3 Performance Test Method

4.3.5 Output Noise Test

Procedure:

@ Connect an oscilloscope to the R6142/6144 as shown in Figures 4-3 to 4-6.

The 7633 The 7633
high-sensitive oscilloscope high-sensitive oscilloscope
R6142/6144 R6142/6144
O d—u L OrCHl1 L
olado ER | # olado ER| {
] A

Figure 4-3 Cable Connection for Low-
frequency Noise Voltage

Figure 4-4 Cable Connection for Low-

frequency Noise Current
Measurement Measurement
COM7201 COM7201
oscilloscope oscilloscope
R6142/6144 P R6142/6144 P
— 3 —— ?
O 'O/H' | O Ol 1 ‘
o|Qtlo f o|Qtfo 3

YYV
=9

I

o

-

Figure 4-5 Cable Connection for High-

frequency Noise Voltage
Measurement

4-10

Figure 4-6 Cable Connection for High-

frequency Noise Current
Measurement
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4.3 Performance Test Method

@ Set each equipment as defined on Table 4-11.

Parameter Setting for Output Noise Test

Table 4-11
Equipment | £nction Setting
name Fig. 4.3 Fig. 4.4 Fig. 4.5 Fig. 4.6

R6142 SENSE switch 2 WIRE

Limit control 120mA or more | 10V or more | 120mA or more | 10V or more
R6144 | SENSE switch 2 WIRE |

Limit control 160mA or more | 28V or more | 160mA or more | 28V or more
7633 Bandwidth DC to 100Hz, DC to 10kHz s

Sweep time 50msec .
COM7201 | Bandwidth ko Sonneccroek 20 to 20MHz

Sweep time hiaaaaananal o 50msec

@ Change the R6142/6144 output as defined on Tables 4-12 and 4-13, and read the results on
the oscilloscope. : :
If the measured value is "xxVp-p", the noise current can be represented as "IN =xx/R".

Make sure that the readout is within the limit defined on Tables 4-12 and 4-13. If not, the test
result is fail.

@ If failed, go to Section 6.7 "Output Noise Error".
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Table 4-12 'Evaluation of R6142 Results

R6142 R Oscilloscope (7633 or COM7201)
L
Range Setting DC to 100Hz DC to 10kHz 20 to 20MHz
10mV 06.000mV 10KQ Fig. 4-3 Fig. 4-3 Fig. 4-5
1/4W 5pVp-p 10pVp-p 3mVp-p
100mV 060.00mV 10KQ Fig. 4-3 Fig. 4-3
1/4W 15pVp-p 30pVp-p
1V 0.6000V 10Q Fig. 4-3 Fig. 4-3
1/4W 80uVp-p 150pVp-p
10V 06.000V 100Q Fig. 4-3 Fig. 4-3
1/2W 200uVp-p 500pVp-p
1mA 0.0000mA 1KQ Fig. 4-4 Fig. 4-4 Fig. 4-6
1/4W 30nAp-p 150nAp-p 6pApP-p
10mA 00.000mA 1KQ Fig. 4-4 Fig. 4-4
1/4W 300nAp-p 400nAp-p
100mA "1 000.00mA 1 1KQ Fig. 4-4 Fig. 4-4
1/4W 3uAp-p 4pAp-p
Table 4-13 Evaluation of R6144 Results
R6144 R Oscilloscope (7633 or COM7201)
L "
Range Setting DC to 100Hz DC to 10kHz 20 to 20MHz
10mV 08.000mV 10KQ Fig. 4-3 Fig. 4-3 Fig. 4-5
1/4W 5uVp-p 10uVp-p 3mVp-p
100mV 080.00mV 10KQ Fig. 4-3 Fig. 4-3
1/4W 15uVp-p 30uVp-p
1V 0.8000V 10Q Fig. 4-3 Fig. 4-3
1/4W 80pVp-p 150pVp-p
10V 08.000V 100Q Fig. 4-3 Fig. 4-3
1w 200pVp-p 500uVp-p
30V 16.000V 200Q Fig. 4-3 Fig. 4-3
2W 400pVp-p 1mVp-p
1mA 0.0000mA 1KQ Fig. 4-4 Fig. 4-4 Fig. 4-6
1/4W 30nAp-p 150nAp-p BpAp-p
10mA 00.000mA 1KQ Fig. 4-4 Fig. 4-4
1/4W 300nAp-p 400nAp-p
100mA 000.00mA 1KQ Fig. 4-4 Fig. 4-4
1/4W 3pAp-p 4pAp-p
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4.3 Performance Test Method

4.3.6 Voltage limiter test

Procedure:

@ Connect the R6142/6144 to the R6871E as shown in Figure 4-7.

R6142/6144

O
O

gett

DC voltmeter
R6871E

L 4 W

O OO
vO O

0
o A
L —_—

Figure 4-7 Cable Connection for Voltage Limiter Test

@ Set each equipment as defined on Table 4-14.

Table 4-14 Parameter Setting for Voltage Limiter Test

Equipment name Function Setting

R6142/R6144 SENSE switch 2 WIRE

Range 100mA

Setting 100.00mA
RE871E Function DCV

Integration time 5PLC

Auto Zero ON

Auto CAL ON

@ Fully rotate the VOLTAGE LIMIT control fully counterclockwise (CCW) on the rear panel, and
read the voltage (minimum value) on the scale.

4-13
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4.3 Performance Test Method

@ Fully rotate the VOLTAGE LIMIT control fully clockwise (CW) on the rear panel, and read the
voltage (maximum value) on the scale.

® Make sure that the values obtained in Steps @ and @ satisfy the requirements defined on
Tables 4-15. If not, the test result is fail.
If failed, go to Section 6.8 “Voltage Limiter".

Table 4-15 Evaluation of R6142/6144 Resuits

DMM (R6871E) measure data Limit LED check
Measure model
MIN MAX OPERATE ON | OPERATE OFF
R6142 1V 10V
LED lights. LED goes out.
R6144 1V 28V
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4.3 Performance Test Method

4.3.7 Current limiter test

Procedure:

@ Connect the R6142/6144 to the R6871E as shown in Figure 4-8.

R6142/6144

O
®)

H
31

0

(N —

DC voltmeter
R6871E

OO=

LO

O
vO

O
Q

T

|\

_Figure 4-8 Cable Connection for Current Limiter Test

@ Set each equipment as defined on Table 4-16.

Table 4-16 Parameter Setting for Current Limiter Test

Equipment name Function . Setting

R6142/R6144 SENSE switch 2 WIRE

Range 10V

Setting 10.000V
R6871E Function DCI

Integration time 5PLC

Auto Zero ON

Auto CAL ON

@ Fully rotate the CURRENT LIMIT control fully counterclockwise (CCW) on the front panel, and

read the current (minimum value) on the scale.

@ Fully rotate the CURRENT LIMIT control fully clockwise (CW) on the rear panel, and read the

current (maximum value) on the scale.

® Make sure that the values obtained in Steps @ and @ satisfy the requirements defined on

Tables 4-17. If not, the test result is fail.
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If failed, go to Section 6.9 "Current Limiter".

Table 4-17 Evaluation of R6142/6144 Results

DMM (R6871E) measure data Limit LED check
Measure model MIN MAX When ammeter | When output is
connected open
R6142 5mA 120mA
LED lights. LED goes out.
R6144 5mA 160mA
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4.3.8 GPIB interface test
Procedure:

@ Connect the R6142/6144 to the PC-9801 personal computer as shown in Figure 4-9.

PC-8801
R6142/6144
GPIB interface
| ———|
O QOH E ] —
O Qo
Figure 4-9 Cable Connection for GPIB Interface Test
@ Set each equipment as defined on Table 4-18.
Table 4-18 Parameter Setting for GPIB Interface Test
Equipment name Function Setting
R6142/6144 LOCAL switch GPIB
GPIB address 1
PC-9801 (Refer to the Instruction Manual.)
PC-9801-29N (Refer to the Instruction Manual.)

® Run the program as defined on Table 4-19, send the commands from the PC-9801 to the
R6142/6144, and make sure that the system operates normally.

@ Iif not, go to Section 6.10 “Problems in GPIB Interface"”.
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Table 4-19 Evaluation of R6142/6144 Results

Program of PC-8801 computer

Action taken

10
20
30
40
50
60
70
80
90
100
110
120
130

ISET IFC

ISET REN

CMD DELIM=0

CMD TIMEOUT =4

R6144 =1

PRINT @R6144;“C”

PRINT @R6144;“D5V”

PRINT @R6144;“E”

FOR DELAY =0 TO 10000 :NEXT
PRINT @R6144; “H”

IRESET REN

FOR DELAY =0 TO 2000 :NEXT
END

Generate 5Vdc voltage.
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4.3.9 BCD interface test

Procedure:

@ Connect the R6142/6144 to the BCD input signal setup circuit as shown in Figure 4-10.

R6142/6144

________________________ -
BCD interface i BCD input signal setup circuit E
) 1
O O l: ] l i
i i
O Ouw ! !
L e ——————————— <

BCD input signal setup circuit BCD VF input circuit of R6142/6144
poTTTTTTTTT T E [TTTTTTTTTTT T i
: : : +5V :
: : | :
' Switch ON = Input Low ! ! !
i Switch OFF = Input High | Signal input | 10K i
E iexcept LOAD i E
. —0 O o) O D :
1 i i ]
| - C)-—; 10K |
] I 1 1
1 1 1 1
1 1 i i
1 i 1 i
i 1 1 ]
E E Y |
' Switch ON = Input Low | ' !
| Switch OFF = Input High 1 LOAD signal E 33K ;
| ot : :
: O/(3 O -O ® My > CK i
1 ! ! 1K i
i O O |
i | i i
i i : 74HC series IC |
] 1 I ]
1 1 L} . L}
1 | 1 ]

Figure 4-10 Cable Connection for BCD Interface Test
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@ Set each equipment as defined on Table 4-20.

Table 4-20 Parameter Setting for BCD Interface Test

Equipment name Function Setting
R6142/6144 LOCAL switch BCD
Operation mode Full Remote

® Change the setup of each BCD signal by following the instructions given in Figure 4-10 and
Table 4-21, and make sure that the system operates normally.

@ Make sure that the R6142/6144 does not operate when the LOAD signal is set to logical high
and the output signal level is changed.

® If the R6142/6144 operates abnormally, go to Section 6.11 "Problems in BCD Interface".
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4.3.10 Ready signal test
Procedure:

@ Connect the R6142/6144 to an oscilloscope as shown in Figure 4-11. Use CH1 of the
oscilloscope to observe the output waveforms, and use CH2 of it to observe the Ready signal
waveforms.

Ready signal output
y sig p COM7201 oscilloscope

R6142/6144

O HI
5 (3

CH1 CH2

0

B l

o
L\

Figure 4-11 Cable Connection for Ready Signal Test
@ Set each equipment as defined on Table 4-22.

Table 4-22 Parameter Setting for Ready Signal Test

Equipment name Function Setting
R6142/6144 SENSE switch 2 WIRE
Operation mode ON
LIMIT | R6142 | 120mA or more
R6144 160mA or more
Initial value | Range 10V range
Data 00.000V
Final value | Range 10V range
Data 05.000V
- COM7201 CH1 VOLT RENGE 2V/div
CH2 VOLT RENGE 2V/div
TIME RENGE 10msec/div
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® Change the R6142/6144 output from its initial value to the final value. Measure the time (t1)
between the rise-up of output waveform and the fall of Ready signal waveform. Also, measure
the pulse width (t2) of the Ready signal.

CH1
output waveform

CH2
Ready waveform

..... +2.7 to +5.25Vdc

............ 0to +0.6Vdc

t1 t2

Figure 4-12 Waveform Timing

@ Make sure that the measured values satisfy the requirements defined on Table 4-23. If not, the
test results are fail.

® If failed, go to Section 6.12 “Problems in Ready Signal”.
Table 4-23 "t1" and "t2" Evaluation Values

Timing point Readout on COM7201 oscilloscope
t1 Approx. 50msec
t2 Approx. 10msec
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4.3.11 Trigger signal test

Procedure:

@ Connect the R6142/6144 to the HP8116A as shown in Figure 4-13.

R6142/6144

Trigger signal input

HP8116A pulse
generator

OUTPUT

i

Figure 4-13 Cable Connection for Trigger Signal Test

@ Set each equipment as defined on Table 4-24.

Table 4-24 Parameter Setting for Trigger Signal Test

Equipment name Function Setting
R6142/6144 SENSE switch 2 WIRE
MEM switch ON (Step mode)
First CH 1
Last CH 2
LIMIT | R6142 120mA or more
R6144 160mA or more
CH1 set Range 10V range
value
Data 00.000V
CH2 set Range 10V range
value
Data 05.000V
HP8116A Output format Single waveform output
Output waveforms See Figure 4-14.
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5ms

Y
A

Figure 4-14 Output Waveforms

@ Output the single pulse waveforms from the HP8116A and make sure that the R6142/6144
display changes as follows: CH1 — CH2 — CH3

@ If not, go to Section 6-13 "Problems in Trigger Signal®.
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4.4 Performance Test Check List

(1) R6142
Manufacturer: Name:
Model: ID No.:
(1 of 3)
Parameter Setting M"\'ll'olerance hmlltAAX Mi:?:;ed Reference
Output 00.000mV -0.0050mV 0.0050mV
Voltage 11.898mV 11.9904mV 12.0076mV
-11.989mV -11.9904mV -12.0076mV
000.00mV -0.0250mV 0.0250mV
119.89mV 119.9290mV 120.0510mV
0.0000V -0.2000mV 0.2000mV
1.1998V 1199.3400mV | 1200.4600mV
00.000mV -2.000mV 2.000mV
11.998V 11.983400V 12.004600V
Output 0.0000mA -0.0003mA 0.0003mA
current 1.1999mA | 1.19918mA | 1.20062mA
00.000mA -0.003mA 0.008mA
11.999mA 11.9918mA 12.0062mA
000.00mA -0.03mA 0.03mA
119.99mA 119.912mA 120.068mA
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(2 of 3)
Parameter Setting Tolez:ﬁr::;) it Miaa?:;ed Reference
Output noise | DC to 100Hz 06.000mV 5uVp-p
060.00mV 15uVp-p
0.6000V 80pVp-p
06.000V 200pVp-p
0.0000mA 30nAp-p
00.000mA 300nAp-p
000.00mA 3 pAp-p
DC to 10kHz 06.000mV 10uVp-p
060.00mV 30uVp-p
0.6000V 150uVp-p
06.000V 500uVp-p
0.0000mA 150nAp-p
00.000mA 400nAp-p
000.00mA 4uAp-p
20Hz to 06.000mV 3mVp-p
20MHz 060.00mV
0.6000V
06.000V
0.0000mA BpAp-p
00.000mA
000.00mA
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(83 of 3)
Parameter Setting Mn\'jl‘olerance hm:/le M(\a:;:;ed Reference
Voltage limiter | 100.00mA 1V
10V

OPERATE ON | The LIMIT LED lights.

OPERATE OFF | The LIMIT LED goes out.
Current limiter | 10.000V 5mA

120mA

Ammeter The LIMIT LED lights.

connected

Output opened | The LIMIT LED goes out.
GPIB interface e Normal operation
BCD interface | o Normal operation
Ready signal |t 1 Approx. 50msec

t2 Approx. 10msec
Trigger signal i Normal operation
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(2) R6144
Manufacturer: Name:
Model: ID No.:
(1 of 3)
Parameter Setting Tolerence 1 Measured Reference
MIN MAX value
Output 00.000mV -0.0050mV 0.0050mV
Voltage 16.000mV 15.9902mV 16.0098mV
-16.000mV -15.9802mV -16.0098mV
000.00mV -0.0250mV 0.0250mV
160.00mV 159.89270mV 160.0730mV
0.0000V -0.2000mV 0.2000mV
1.6000V 1599.3200mV | 1600.6800mV
00.000mV -2.000mV 2.000mV
16.000V 15.893200V 16.006800V
00.000V * -0.00300V 0.00300V
32.000V * 31.98740V 32.01260V
Output 0.0000mA -0.0003mA 0.0003mA
current 1.6000mA 1.59914mA 1.60086mA
00.000mA -0.003mA 0.003mA
16.000mA 15.9914mA 16.0086mA
000.00mA -0.083mA 0.03mA
160.00mA 159.914mA 160.086mA
* 30V range
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(2 of 3)
Parameter Setting Tole;:ﬂrf;)limit Mia;:::d Reference
Output noise | DC to 100Hz 08.000mV 5uVp-p
080.00mV 15uVp-p
0.8000V 80uVp-p
08.000V 200uVp-p
16.000V * 400pVp-p
0.0000mA 30nAp-p
‘ 00.000mA 300nAp-p
000.00mA 3pAp-p
DC to 10kHz 08.000mV 10uVp-p
080.00mV 30uVp-p
0.8000V 150pVp-p
08.000V 500uVp-p
16.006V * 1imVp-p
0.0000mA ~150nAp-p ‘
00.000mA 400nAp-p
000.00mA 4pAp-p
20Hz to 08.000mV 3mVp-p
20MHz 080.00mV
0.8000V
08.000V
16.000V *
0.0000mA 6pAP-p
00.000mA
000.00mA
* 30V range

4-30

Jul 10/92



R6142/6144

PROGRAMMABLE DC VOLTAGE/CURRENT GENERATOR

MAINTENANCE MANUAL

4.3 Performance Test Method

(8 of 3)
Pa-rameter Setting Tolerance Tt Measured Reference
MIN MAX value
Voltage limiter | 100.00mA 1V
28V

OPERATE ON The LIMIT LED lights.

OPERATE OFF | The LIMIT LED goes out.
Current limiter | 10.000V 5mA

160mA

Ammeter The LIMIT LED lights.

connected

QOutput opened | The LIMIT LED goes out.
GPIB interface hiiaanaaans Normal operation
BCD interface fataassasanesl Normal operation
Ready signal |t 1 Approx. 50msec

t2 Approx. 10msec
Trigger signal iiassanaasesl Normal operation
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5.1 Calibration Items and Method

5. ADJUSTMENT

This chapter explains the standard calibration procedure to keep the output voltage and current specified
in Section 4.2 "Performance Test ltems". Once calibrated, the output voltage and current can be
assured for six months. We recommend to calibrate your system once every six months.

Cautions :

(1) Use the AC power source having the specified voltage (see Chapter 3 "THEORY OF

OPERATION".

(2) Before connecting the power cable, make sure that the system POWER switch has been turned

OFF.

(8) Perform the test in the following ambient conditions:

Temperature :
. Humidity
Ambient

23°C + 3°C
: 70% (relative) or less
: There should be no excessive dusts, vibration and electrical noise.

(4) Preheat the system at least 2 hours before you start the test.
Each tester must also be preheated for the specified time.

5.1 Calibration ltems and Method

"Table 5-1 Calibration Items and Method of R6142

U%;;L:nne'; eUr/ff‘Sre];t'i‘;enSt) Performance specifications Test method
Output voltage 00.000mV —0.5pV to 0.5pV Calibrate the system
: 11.999mV 11.9982mV to 11.9998mv | using the DC voltmeter.
000.00mV —5uV to 5pVv
119.99mV 119.982uV to 119.998uV
0.0000V —50uV to 50pV
1.1999V 1.19982V to 1.19998V
00.000mV —500pV to 500uV
) 11.999V 11.9982V to 11.9998V
Output current 0.0000mA —50nA to 50nA Calibrate the system
1.1999mA 1.19982mA to 1.19998mA using the DC ammeter.
00.000mA —500nA to 500nA
11.99SmA 11.9982mA to 11.9998mA
000.00mA —5pA to 5pA
119.99mA 119.982mA to 119.998mA
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R6142/6144

5.1 Calibration ltems and Method

Table 5-2 Calibration Items and Method of R6144

UUT (Unit Under Test)

Performance specifications

Test method

parameter/function

QOutput voltage 00.000mV —0.5uV to 0.5uV Calibrate the system
16.000mV 15.999mV to 16.001mV using the DC voltmeter.
000.00mV —5uV to 5pV
160.00mV 159.99uV to 160.01pV
0.0000V —50pV to 50pV
1.6000V 1.5999V to 1.6001V
00.000mV —500pV to 500pV
16.000V 15.899V to 16.001V
00.000V * —1mV to 1mV
32.000V * 31.998V to 32.002V

Output current 0.0000mA —50nA to 50nA Calibrate the system
1.6000mA 1.5999mA to 1.6001mA using the DC ammeter.
00.000mA —500nA to 500nA
16.000mA 15.999mA to 16.001mA
000.00mA —5pA to 5pA
160.00mA 159.99mA to 160.01mA
* 30V range
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5.2 _Performance of Instruments

5.2 Performance of Instruments

The performance required for the standard and the measuring instruments are defined on Table

5-3.

Table 5-3 Required Performance of Instruments

Equipment generic

Minimum use specifications

MFR., model/option

name {Q’ty) applicable
DC voltmeter Accuracy 100nV to 20mV 100ppm
Advantest R6871E
1V to 100V 40ppm
DC ammeter or Accuracy 1pA to 200mA 90ppm
reference resistor HP HP3458A -
10nA to 20mA 60ppm
1KQ 20ppm Advantest TR1332-1K
100Q 20ppm Advantest TR1332-100
1Q 50ppm Yokogawa 2792-1Q
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5.3 Calibration Method

5.3 Calibration Method

5.3.1

Procedure:

Output voltage

®  Connect the R6142/6144 to the R6871E as shown in Figure 5-1.

R6142 / 6144 R6871E
—— 1
HI LO
®) HI ONON®
@) /OLO 00,0
L—rx —a)
— O

Figure 5-1 Cable Connection for Output Voltage Calibration

@  Set each equipment as defined on Table 5-4.

Table 5-4 Parameter Setting for Output Voltage Calibration (1)

Equipment name Function Setting

R6142 SENSE switch 2 WIRE

LIMIT 1 120mA or more
R6144 SENSE switch 2 WIRE

LIMIT | 160mA or more
R6871E Function DCV

Integration time 5 PLC

Auto Zero ON

Auto CAL ON

5-4
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5.3 Calibration Method

Table 5-5 Parameter Setting for Qutput Voitage Calibration (2)

Setting

R6142 R6144 RESTIE range
00.000mV 00.000mV 200mVv
11.999mV 16.000mV
000.00mV 000.00mV
119.98mV 160.00mV
0.0000V 0.0000V 2V
1.19989V 1.6000V
00.000mV 00.000mV 20V
11.998V 16.000V
None 00.000V 200V
None 32.000V

Turn on the EXT CAL switch on the rear panel.

Press the and keys to select the Calibration mode.

If it has failed, go to Section 6.14 "Problems in Calibration"”.

Select the calibration range using the A or ¥ key, and set the standard as defined on Table
5-5.

OPERATE
Press the E:__—l key to light its LED. (OPERATE ON)

+ -

Calibrate and check the parameters using the A or V key and D and D

keys in the sequence of " +Zero" and * +Full scale as shown in Figures 5-2 and 5-3.
OPERATE

Press the ™ | key to tum off its LED. (OPERATE OFF)

Repeat Steps ® to ® to calibrate the range between the setup functions.

Turn off the EXT CAL switch on the rear panel, and press the key.
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5.3 Calibration Method
Start of single
range calibration Jp—— ]
\
A0 i, m
Set zero and read the v
measured value of standard. ( !
Within calibration L= = Measured value of standard
tolerance -— 1= T v
V\‘Ium:n 10 counts - o12%dmv
of tolerance
Bl OO OJ 0D
/- 2 3
Press key and enter T Enter the measured value.
value of standard. (To calibrate the current range using the resistance of )
standard, enter the value obtained by expression 1.

- - Measured value of standard
Ak my
Adjust the value within - 0.0050mV
calibration tolerance using RANGE
” —_
8 or 7 key. VAN, O
~— v vaewn 1

Adjgst it by refeeéring
R Fi to the measured value.
adjoatment € acjusument

Set the full scale and read
the measured value of

/“ d value of standard

standard.
Within calibration | I R Mt 11.2337mV
tolerance [T A e B A1\
Within 10 counts

of tolerance r_:_} g g Es:] g

Press Em key and enter T Enter the measured vaiue.

value of standard. ( To calibrate the current range using the resistance of )
standard, enter the value obtained by expression 1.

| = M d value of dard
IC - — v
Adjust the value within RANGE 12.0034mV
calibration tolerance using . A
A or V key. A % D
) — v O

Adjust it by referri
to the measured

To calibrate the current range using the )

vaiue.

resistance of standard, enter the value
obtained by expression 1.

nd of single range
calibration
Measured value

Current conversion expression : Input valug =  ~———————————ee
(Expression 1) Resistance of standard

Voltage conversion expression :  Calibration value
(Expression 2) = (Full-scale value) X (Resistance of standard)

Figure 6-2 Calibration of A Single Range using R6142
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5.3 Calibration Method

Start of single
range calibration — =
A0 [ S U
Set zero and read the ()
d value of dard.
Measured value of standard

Within calibration [ I W]
tolerance - | = T mv
( - 0.1234mV

Within 10 counts

of tolerance Od g

- 1
Press key and enter T Enter the measured value. 1
value of standard.

-0
4

(To calibrate the current range using the resistance of )
standard, enter the value obtained by expression 1.

Measured value of standard

o
[0 T O )
Adjust the value within
calibration tolerance using o RANGE
A or V key. A
N v O

Adjust it by referring
R to the measured value.

&
acposmment € agiusiment

mvV

.

)

Set the full scale and read /
the measured value of Measured value of standard

standard.,
Within calibration
mvV
S

Lt

tolerance
S
Within 10 counts

of tolerance EI;IZ] D
1

-]

Pross [Taza] key and enter T Enter the measured value.
value of standard. To calibrate the current range using the resistance of )
standard, enter the value obtained by expression 1.

| Measured value of standard

12, - = = ™

calibration tolerance using . o7 A D
B oV key. ANy | O
N . \% O

Adjgst it by refeedrrin
Rough Fine to the measured value.
adjustment €™ agjustment (

resistance of standard, enter the value
obtained by expression 1.

To calibrate the current range using the )

of single range’
calibration

. . Measured value
Current conversion expression :  Input valug = e
(Expression 1) Resistance of standard

Voltage conversion expression :  Calibration value
(Expression 2) = (Full-scale value) X (Resistance of standard)

Figure 5-3 Calibration of A Single Range using R6144

5-7 Jul 10/92




R6142/6144

PROGRAMMABLE DC VOLTAGE/CURRENT GENERATOR

MAINTENANCE MANUAL

5.3 Calibration Method

5.3.2 Calibration of output current

Procedure:

@

Connect the R6142/6144 to the R6871E as shown in Figure 5-4.

R6142 /6144

R6871E

— 1

HI LO

O0O0O
Qv

7L

|

AAA
VY

Standard resistor

P
|\ A

Figure 5-4 Cable Connection for Output Current Calibration

Set each equipment as defined on Table 5-6.

Table 5-6 Parameter Setting for Output Current Calibration (1)

Equipment name Function Setting

R6142 SENSE switch 2 WIRE

Limit V 10V or more
R6144 SENSE switch 2 WIRE

Limit V 28V or more
R6871E Function DCV

Integration time 5 PLC

Auto Zero ON

Auto CAL ON
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5.3 _Calibration Method

Table 5-7 Parameter Setting for Output Current Calibration (2)

Setting R6671E
71E range Resi
R6142 R6144 esistor
0.0000mA 0.0000mA
1KQ
1.1899mA 1.6000mA
2V
00.000mA 00.000mA
10082
11.999mA 16.000mA
000.00mA 000.00mA
200mV 1Q
119.99mA 160.00mA

Press the EXT CAL switch to light its LED on the rear panel.

Press the and keys to select the Calibration mode.

If it has failed, go to Section 6.14 "Problems in Calibration".

Select the calibration range using the A or V key, and set the standard as defined on Table
5-7.

OPERATE
Pressthe [F___ | key to light its LED. (OPERATE ON)

+ -

Calibrate and check the parameters using the A or V key and D and D

keys in the sequence of " + Zero" and " + Full scale” as shown in Figures 5-2 and 5-3.
OPERATE

Press the [™ | key to turn off its LED. (OPERATE OFF)

Repeat Steps ® to @ to calibrate the range between the setup functions.

Turn off the EXT CAL switch on the rear panel, and press the key.
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5.4 _Calibration Check List
5.4 Calibration Check List
(1) Re142
Manufacturer Name :
Model ID No. :
' Tolerance limit M d
Parameter Setting easure Reference
(MIN.) (MAX.) value
Qutput voltage 00.000mV —~0.5uV 0.5pV
11.999mV 11.8982mV 11.9998mV
000.00mV —5pV 5V
119.99mV 119.982uV |  119.998uV
0.0000V —50nvV 50pV
1.1998V 1.19982V 1.19998V
00.000mV —500pV 500pV
11.999V 11.9982V 11.9998V
Output current 0.0000mA —50nA 50nA
1.1999mA 1.19982mA 1.19998mA
00.000mA —500nA 500nA
11.999mA - 11.9982mA 11.9998mA
000.00mA —5pA SpA
119.99mA 119.882mA 119.998mA
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5.4 Calibration Check List
(2) R6144
* Manufacturer : Name :
Model : ID No. :
Tolerance limit
Parameter Setting Measured Reference
(MIN.) (MAX.) value
Output voltage 00.000mV —0.5pV 0.5pV
16.000mV 15.999mV 16.001mV
000.00mV —5uV S5pv
160.00mV 159.99pV 160.01aV
0.0000V -50pV 50pV
1.6000V 1.5999V 1.6001V
00.000mV —500pV 500uV
16.000V 15.999V 16.001V
00.000V* —1mV 1mV
32.000V* | 31.998V 32.002V
Output current | 0.0000mA —50nA 50nA
1.6000mA 1.5999mA 1.6001mA
00.000mA —500nA 500nA
16.000mA 15.999mA 16.001mA
000.00mA —5pA S5pA
160.00mA 158.99mA 160.01tmA
*30V range
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6.1 Troubleshooting Flow

6. TROUBLESHOOTING

This chapter explains the standard troubleshooting procedure that should be used if the
Performance Test (Chapter 4) or Adjustment (Chapter 5) has failed.

6.1 Troubleshooting Flow

Y
Does an error code generated during Yes | Go to Section 6.2 "Generation of Error
Precheck & Revision? ~] Codes".
y No
No i " isi
Is the Precheck & Revision normal? > gﬁ;ﬁ. Section 8.3 "Precheck & Revision
v Yes
. . No | Go to Section 6.4 "Problems in Key
? > . .
Is the key switch operation normal? Switch Operation®. .
y Yes
No .
Is the output voltage normal? >| Go to Section 6.5 "Output Voltage Error”.
y Yes
No .
Is the output current normal? »! Go to Section 6.6 "Output Current Error”.
y Yes
. No . .
Is the output noise normal? >! Go to Section 6.7 "Output Noise Error”.
y Yes
- No . -
Is the voltage limiter normal? »>| Go to Section 6.8 "Voltage Limiter Error".
y Yes
- No . -
Is the current limiter normal? »>| Go to Section 6.9 "Current Limiter Error”.
v Yes
No
Is the GPIB interface normal? >| Go to Section 6.10 "GPIB Interface Error”.
y Yes
] No . "
Is the BCD interface normal? >| Go to Section 6.11 "BCD Interface Error".
[ Yes

U
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6.1 _Troubleshooting Flow
. Yes . . "

Is Ready signal normal? >| Go to Section 6.12 "Ready Signal Error".

v Yes

. . No . . .

Is Trigger signal normal? »! Go to Section 6.13 "Trigger Signal Error”.

v Yes

No . ™ . ) .

Is the calibration operation normal? > Sﬁgf.lSectxon 6.14 "Calibration Operation

v Yes

Failure. Contact to our ATCE or the
nearest agency.
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6.2 Generation of Error Codes
6.2 Generation of Error Codes
) Yes .
"Err01" lights. > Check U1 on the logic board.
y No
“Err02" fights Yes | Check U1 to U4, U6 to U10, U33 to U35, U38, U41
gnts. and U46 on the logic board.
\ No
“Err03" lights Yes | Check U1 to U4, U6 to U10, U33 to U35, U38, U46,
gnts >| D4 to D6, Q1, Q2 and BT1 on the logic board.
Y No
) Yes .
"Err04" lights. > Check U1 and U5 on the logic board.
v No
“Err05" lights Yes | Check U1 to U4, U6 to U10, U33 to U35, U38 and
gnts. ~] U46 on the logic board.
1 No
“Err06" lights Yes | Check U46 on the logic board and U§, U8, U9 and
gnts. “1 U10 on the main board.
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6.3 Precheck & Revision Error

6.3 Precheck & Revision Error

No LED lights at all when the POWER No ®
switch is turned on.
’ Yes
No
Is the source voltage normal? >| Check the source voltage.
’ Yes
No
Is the power fuse OK? >| Replace the blown fuse.
y Yes
Is "~ LINE V SELECTOR" (power voltage No | Set the "~ LINE V SELECTOR" (power
selector) setup normal? ~| voltage selector) to the correct mode.
y Yes
Remove the cover. Is the voltage between | ng
TP6 and TP2 (GND) is 4.8 to 5.25VDC on >| Check U13 and U43 on the logic board.
the logic board?

\ Yes

U
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6.3 _Precheck & Revision Error

Y

Y

Remove the cover. Are 8MHz square
waves output between TP3 and TP2
(GND) of the logic board?

_...) l

S

l <+— 125nsec

No

Yes

i

Is signal high between pin 6 and TP2
(GND) of U1?

>

No

Check X1 and U14 on the logic board.

y Yes

\

Is signal low at pin 6 of U1 if the circuit is
jumpered between pin 1 and TP2 (GND) of
u11?

No

vy

Check D1 and U11 on the logic board. |

Yes

\

Are 2MHz square waves output between
TP1 and TP2 (GND) of U1?

~l

JLe

l 4— 0.5psec

No

v Yes

>

Check U1 on the logic board.

Are the following signals output at pins 8, 9
and 10 of U1 if the circuit is jumpered
between pin 1 and TP2 (GND) of U11?

No

Pin 8 of U1 Low

Pin 9 of U1 Low

Pin 10 of U1 : High
: Yes

o

Check U1 on the logic board.
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6.3 Precheck & Revision Error

Is signal high between pin 5§ and TP2

No

(GND) of U1?

>

Check R2 and R3 on the logic board.

Yes

Y

Are the following signals output at pin 39 of

No

U1 when the circuit between pin 1 and
TP2 (GND) of U11 is jumpered and then it
is opened?

Pin 40 of U1

Pin 39 of U1 ']

T

Yes

Y

>

Check U1 on the logic board.

Does the voltage change from high to low

No

at pins 30 to 37 of U1 when the circuit
between pin 1 and TP2 (GND) of U11 is
jumpered and then it is opened?

l, Yes

>

Check U1, U3, U4, U6 to U10, U33 to
U35, U38 and U46 on the logic board.

Does the voltage change from high to low

No_

at pins 2, 19, 5, 16, 6, 15, 9 and 12 of U2
when the circuit between pin 1 and TP2
(GND) of U11 is jumpered and then it is
opened?

Yes

Y

Check U44, U45, U47, U7 and Q8 to Q14
on the logic board.

6-6

Check U2, U4, Us, U9 and U10 on the

| logic board.
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6.4 Problems in Key Switch Operation

6.4 Problems in Key Switch Operation

Does the correct display or LED switching | Yes | Check U468, U8, U7 and U8 on the logic
occur when a key is pressed? board.

No

Y

Failure. Contact to our ATCE or the
nearest agency.
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6.5 Output Voltage Error

6.5 Output Voltage Error

No voltage is output (the output is open).

Yes

,No

Remove the cover and turn on the output.
Are the following square waves output
between pin 4 and TP2 (GND) of the logic

board?

l +—1msec—» l l 4+— 1usec

Set “11999".

Set “0000".

‘ <1msec— ‘ l ¢ 280

usec

o

Check U6 to U8, U186, and U28 to U32 on
the logic board.

Yes

tNo

Are the 8MHz square waves output
between TP3 and TP2 (GND) of the logic
board?

No

s

Check X1 and U14 on the logic board.

‘, Yes

Are the following square waves output
between TP5 and TP2 (GND) of the logic

board?

4_1 msec—y l l 4— 60nsec

No

Check U20 to U23 on the logic board.

y Yes

v

6-8
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6.5 Output Voltage Error

Are the following square waves output
between pin 2 and TP2 (GND) of U19 on
the logic board?

I

l +1msec—» l I <«— 60nsec

No

, Yes

Y

Check U26 on the logic board.

Are the following square waves output
between pin 3 and TP2 (GND) of U19 on
the logic board?

ﬂ 1

4—-1 msec—p l i 4— 60nsec

Yes

,No

>

Check U19 on the logic board.

Are the following square waves output
between pin 19 and TP2 (GND) of U25 on
the logic board?

U i

4—-1 msec—) ! l «— 60nsec

Yes

v No

»{ Check U26 on the logic board.

Are the signal levels as follows between
each pin and TP2 (GND) of U17 and U18
on the logic board?

Yes

-
Y

Check U24 and U25 on the logic board.

u17

151121 8

Set “0000" (3EFF). H]IH|H|H

Set “11999" (1110). LI{H]L

Y

S
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6.5 OQutput Voltage Error

Are the signal levels as follows between Yes
each pin and TP2 (GND) of U15 and U16 > Check U17 to U139 on the logic board.
on the logic board? :
Ute uts
15 | 12 19|16 15112 | 9

Set "0000" (3FEF). H H|HI|H H{H]|H H|H]|HJ|H
Set “11999" (1110). H

’ No
Check U15, U16, and U6 to U8 on the
logic board.

®
Is the voltage 17.1 to 18.9VDC between Yes ®
TP3 and TP11 (GND) of the logic board?

\ No
Is the voltage 39 to 43VDC between TP1 Yes . .
and TP11 (GND) of the main board? >| Check U2 on the main board.

y No
Is the voltage 58.2 to 62.6VDC across C1 Yes | Check Q1 to Q3, D3 and D4 on the main
of the main board? ~| board.

v No

i - | Yes

Ls;??h\éo:;agi gg;lr'gg between pins 2 and > Check D1 on the main board.

y No
Check power transformer T1.

Y

3:
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6.5 Output Voltage Error

® 3
LY

/

Is the voltage —11.4 to —12.6VDC
between TP2 and TP11 (GND) of the main

‘board?
Yes

| No

Is the voltage 20.9VDC across C3 of the ves

main board? Check U1 on the main board.
v No

Is the voltage approximately 17VAC Yes

between pins 2 and 4 of the main board? Check D2.on the main board.

, No

Check power transformer T1.

Y

Is the voltage approximately OVDC (—0.32 | Yes ©
mV) between TP5 and TP9 (GND) when

"0000" is set?

> No
Do the following waveforms appear No | Check the circuit connection between Q5
between TP4 and TP11 (GND) of the main ] and Q6 of the main board and J8 of the
board? logic board.
Set "0000".

+4V - Y
-12V —. U U
“_1msec_.+‘ ‘4__ 1

psec
Set "11999".
+4V - ﬂ ﬂ
-12V — I ‘
280
1msec
‘- = usec
y No
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6.5 Output Voltage Error

Do the following waveforms appear No .
between the drain of Q8 and TP11 (GND) . ghe‘;k Q7, Q8, D10 and D12 on the main
of the main board? oard.
Set "0000".
ov
-7V - U H
280
1msec
<— = sec
Set “11999".
-7V - I l l
imsec
AN - psec
| Yes
Check U4 on the main board.
©
Is the voltage approximately —5.14VDC No
between TP5 and TP9 (GND) when > ©
"11999" is set?
v Yes
Yes
Is the 10V range output normal? > ®
v No
Is the voltage approximately 11.999 Vdc No | Check K4 and K10 on the main board and
between TP6 and TP9 (GND)? ~1 U28 to U32 on the logic board.
y Yes
Is the voltage approximately 1.25 Vdc No | Check Q17, Q18 and Q12 on the main
between the base of Q17 and TP6? | board.

y Yes

S
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6.5 Output Voltage Error

Is the voltage approximately —1.25VDC
between the base of Q14 and TP6?

No

Y

Check Q14, Q19 and Q13 on the main
board.

¥ Yes

Is the voltage approximately 1.71VDC
between TP1 (+40VDC) and the base of
Q11?7 (Vz of D28)

No

Y

Check D28 on the main board.

1 Yes

Is the voltage approximately 1.13VDC
between TP1 (+40VDC) and the emitter of
Q11?

No

Y

Check Q11 and R36 on the main board.

! Yes

Is the voltage approximately 1.67VDC
between the base of Q16 and TP2
(=12VDC)? (Vz of D27)?

No

Y

Check D27 on the main board.

Yes

Is the voltage approximately 1.02VDC
between the emitter of Q16 and TP2
(—12VDC)?

No

Y

Check Q16 and R49 on the main board.

) Yes

Is the voltage approximately 2.58VDC
between TP9 (GND) and the base of Q15?
(Vz of D33)

No

Y

Check D33 on the main board.

y Yes

Is the voltage approximately 0.63VDC
between the anode and cathode of D267

No

Y

Check Q15, Q16 and D26 on the main
board.

y Yes

Is the voltage approximately 2.56VDC
between TP9 (GND) and the base of Q2?

No

Y

Check Q20 and D25 on the main board.

, Yes

Is the voltage approximately 0.63VDC
between the anode and cathode of D257

No

Check Q11, Q20, and D21 to D24 on the
main board.

\ Yes

S
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6.5 Output Voltage Error

Is the voltage approximately —5.01VDC No .
between pin 6 of U7 and TP (GND)? »1 Check U7 and R35 on the main board.
y Yes
Does the 10V range output vary when Yes | Check U29 and U32 on the logic board
"0000" is set? ~1 and K3 on the main board.
v No
) . No | Check U28, U30 and U32 on the logic
f) - ’
ls the polarity switching normal? ~| board and K10 on the main board.
Yes
Y
Does the 30V range operate normally?’ No | Check U29 and U31 on the logic board
(Test on the R6144 only.) and K4 on the main board.
N\ Yes
No | Check U16 and U31 on the logic board
?
Does the 1V range operate normally? >1 and K1 on the main board.
V Yes
Do the 100mV range and 10mV range No | Check U28, U29 and U31 on the logic
operate normally? “| board and K3 and K5 on the main board.
v Yes
Failure. Contact to our ATCE or the
nearest agency.
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6.6 Output Current Error

6.6 Output Current Error

Is the output abnormal in all of 1mA, 10mA Yes | Check U29 and U32 on the logic board
and 100mA ranges? ~1 and K9 on the main board.
Y No
Is the output abnormal in the 100mA Yes | Check U29 and U32 on the logic board
range? ~1 and K6 on the main board.
,l, No
: Yes | Check U29 and U32 on the logic board
2? -
Is the output abnormal in the 10mA range? > and K7 on the main board.
y No
. Yes | Check U29 and U32 on the logic board
? -
Is the output abnormal in the 1mA range? >1 and K8 on the main board.
p No_

Failure. Contact to our ATCE or the
nearest agency.
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6.7 _Output Noise Error

6.7 Output Noise Error

Is the output noise too large?

Yes

’ o

\

{

No

nearest agency.

Failure. Contact to our ATCE or the

Check the 2WIRE-4WIRE switch and its
cables of the bracket board assembly.
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6.8 Voltage Limiter Error
6.8 Voltage Limiter Error
. No
Does the LIMIT LED light normally? > @

Yes

y

.. No
Is the minimum value correct? > ©
v Yes
Remove the cover, set the limit to 100mA, No

and turn the output on.
Rotate the VOLTAGE LIMIT control fully
CW (to the right) on the rear panel.

Is the voltage approx. 0VDC between pin 1

of U9 and TP9 (GND) on the main board?

»>{ Check US on the main board.

’ Yes

Is the voltage between pin 7 of US and
TP9 (GND) on the main board
approximately 1/10 of the voltage at the
end of binding post?

No
>} Check US on the main board.

v Yes

Is the voltage approximately —7VDC
between pin 14 of U9 and TP9 (GND) on
the main board?

No
>| Check U9 on the main board.

v Yes

Is the voltage approximately 0.62VDC
between pin 8 of U9 and TP3 (GND) on
the main board?

No
Check U9 and D18 on the main board.

Y

v Yes

Check R70, R85, R62, R72 and R77 on
the main board.
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6.8 Voltage Limiter Error

®

!

Remove the cover, set the limit to 100 mA, | no
and turn the output on. >| Check R79 and R80 on the main board.
Is the voltage approx. 0.32VDC between
pin 7 of U10 and TPS (GND) on the main
board?

\ Yes

Is the voltage approximately 0.62VDC No
between pin 6 of U10 and TP9 (GND) on  }—> ®
the main board?

y Yes
Is the voltage approximately —12VDC No
between TP10 and TP9 (GND) on the »>1 Check U10 on the main board.
main board? :
y Yes
Is the voltage approximately OV between No .
pins 4 and 3 of PH1 on the main board? >| Check PH1 on the main board.

y Yes

Check U46 on the logic board.

6-18 ' ' Jul 10/92



R6142/6144
PROGRAMMABLE DC VOLTAGE/CURRENT GENERATOR
MAINTENANCE MANUAL

6.8 Voltage Limiter Error

©

1

Remove the cover, set the limit to 100 mA, | No
and turn the output on. >! Check U9 on the main board.
Rotate the VOLTAGE LIMIT control fully
CCW (to the left) on the rear panel.

Is the voltage approx. 0VDC between pin 1
of U9 and TP9 (GND) on the main board?

Yes

\

Is the voltage between pin 7 of U9 and No
TP9 (GND) on the main board
approximately 1/10 of the voltage at the
end of binding post?

Check US on the main board.

Y

v Yes

Is the voltage approximately —7VDC No
between pin 14 of U3 and TPS (GND) on
the main board?

Check US on the main board.

Y

. Yes
Is the voltage approximately 0.6VDC No
between pin 8 of U3 and TP9 (GND) on »| Check U9 and D18 on the main board.
the main board?

v Yes

Check R70, R85, R62, R72, R77 and K9
on the main board. Also check U29 and
U32 on the logic board.
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6.9 Current Limiter Error
6.9 Current Limiter Error
. No
Does the LIMIT LED light normally? > @
® Yes
1
. No
Is the minimum value correct? > ©
v Yes

Remove the cover, set the limit to 10VDC, No
turn the output on, and connect the DC >| Check U8 on the main board.
ammeter to the output terminal.

Rotate the CURRENT LIMIT control fully
CW (to the right) on the rear panel.

Is the voltage between pin 1 of U8 and
TP9 (GND) of the main board roughly
equal to the DC ammeter value multiplied

by 5?
\ Yes
Is the voltage approximately —7VDC No |
between pin 14 of U9 and TP9 (GND) on >| Check U9 on the main board.
the main board?
’ Yes
Is the voltage approximately 0.62VDC No
between pin 7 of U8 and TP9 (GND) on »| Check U8 and D35 on the main board.
the main board?
y Yes

Check R61, R84, R62, R71, R66 and J8
on the main board. Also check the
CURRENT LIMIT control of the front panel.
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6.9 Current Limiter Error
Remove the cover, set the limit to 10V, No

Check R79 and R80 on the main board.

Y

and turn the output on.

Is the voltage approximately 0.3VDC
between pin 5 of U10 and TP9 (GND) on
the main board?

Yes

\

Is the voltage approximately 0.6VDC No
between pin 4 of U10 and TP9 (GND)on ~ }—> ®
the main board?

y Yes
Is the voltage approximately —12VDC No
between TP10 and TP8 (GND) on the >| Check U10 on the main board.
main board?

y Yes
Is the voltage approximately QVDC No
between pins 4 and 3 of PH1 on the main »{ Check PH1 on the main board.
board?

v Yes

Check U46 on the logic board.
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6.9 Current Limiter Error

©

:

Remove the cover, set the limit to 10VDC,
turn the output on, and connect the DC
ammeter to the output terminal.

Rotate the CURRENT LIMIT control fully
CCW (to the left) on the rear panel.

Is the voltage between pin 1 of U8 and
TP9 (GND) of the main board roughly
equal to the DC ammeter value multiplied
by 5?

No

Yes

Y

Check U8 on the main board.

Is the voltage approximately —7VDC
between pin 14 of U3 and TP9 (GND) on
the main board?

No

\

Check U9 on the main board.

y Yes

Is the voltage approximately 0.6VDC
between pin 7 of U8 and TP9 (GND) on
the main board?

No

-

Check U8 and D35 on the main board.

y Yes

Check R61, R84, R62, R71, R66, K4 and
J8 on the main board and U29 and U31 on
the logic board. Also check the
CURRENT LIMIT control of the front panel.
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6.10 GPIB Interface Error

6.10 GPIB Interface Error

Is the addressing correct?

No

Set the addresses correctly.

Yes

[

Check U38 to U41 and J3 on the logic
board.
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6.11__VDC Interface Error

6.11 VDC Interface Error

Yes i
Can you set all parameters? > g:ae:;k U41, R35, R36 and J2 on the logic

‘No

No i
Is the 100 digit setup correct? > g::rzk U33, R28 and J2 on the logic

y Yes

No | Check U33, R29 and J2 on the logic
board.

Y

Is the 107 digit setup correct?

\ Yes

No | Check U34, R30 and J2 on the logic

Y

Is the 102 digit setup correct?

board.
y Yes
No i
Is the 103 digit setup correct? > gsaerc:jk U34, R31 and J2 on the logic
y Yes

s the 104 digit, 30V range, and Output ON | No
setup correct?

Check U1, R34 and J2 on the logic board.

Y

Yes

\

is the 10V range, 1V range, 100mV range, No | Check U35, R32 and J2 on the logic

and 10mV range setup correct? board.

y Yes
Is the 100mA range, 10mA range, TmA No | Check U35, R33 and J2 on the logic
range, and polarity setup correct? ~| board.

y Yes

Failure. Contact to our ATCE or the
nearest agency.

6-24 " Jul 10/92



R6142/6144
PROGRAMMABLE DC VOLTAGE/CURRENT GENERATOR
MAINTENANCE MANUAL

6.12__Ready Signal Error

6.12 Ready Signal Error

Remove the cover. Is the Ready signal No
normal at pin 9 of U1? Check U1.

v Yes

Check Q5, R40, R42 and J5 on the logic
board.
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6.13 Trigger Signal Error

6.13 Trigger Signal Error

Is the system starts normally when the
Trigger signal is entered?

Yes

=
o

\

No

nearest agency.

Failure. Contact to our ATCE or the

6-26

Remove the cover, and check R43, R38,
D9, D10, U1 and J4 on the logic board.
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6.14_Calibration Error

6.14 Calibration Error

Can you select the Calibration mode?

Yes

Remove the cover and check U46, R37
and S1 on the logic board.

\

{

No

nearest agency.

Failure. Contact to our ATCE or the

6-27*
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R6142
Description CODE Q'ty
® FRAME, FRONT MCT-57422 1]
@ PANEL, FRONT MBE-86660 1
® NAMEPLATE, FRONT PANEL | MNS-86661 002 1
® NAMEPLATE, TITLE MNS-95654 1
® FILTER, DISPLAY MPS-86662 002 1
|® NUT, PUSH TYPE YEE-001121 4
@ SEALED LINE YEE-001586 1
SPACER YEE-000782 1
® iNsuLaTiNG LOCK, WITH CLAMP ESM-000124 1
R6144
Description CODE Q'ty

D FRAME, FRONT MCT-57422 1
@ PANEL, FRONT MBE-86660 1
@ NAMEPLATE, FRONT PANEL | MNS-86661 001 1
@ NAMEPLATE, TITLE MNS-86671 1
® FILTER, DISPLAY MPS-86662 001 1

® NUT, PUSH TYPE YEE-001121 4

(@ SEALED LINE YEE-001586 1
e SPACER YEE-000782 1

(@ INSULATING LOCK, WITH CLAMP | ESM-000124 1

R6142/6144
EXPLODED VIEW 1
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R6142

Description CODE Q'ty

@@ cHAssIS MBB-86659 1
@D NAMEPLATE, REAR PANEL | MNS-95683 002 1
(@ HEAT SINK MHA-86672 1
(B RADIATING SHEET MPX-86673 1
@@ TRANSISTOR HOLDER L MBB-86670 1
@ TRANSISTOR HOLDER S MBB-86669 1
(® BOARD HOLDER MBB-86667 1
@ SWITCH GUARD MBB-95689 1
SPACER BOLT YEE-003745 1

! @ SHIELD BOARD MBB-86666 1

1

E @ INSULATING SHEET MPX-86674 1

1

! @ HEAT PANEL MBE-86664 1

,

]

1

]

i

Description CODE Q'ty

@ cHassIs MBB-86659 1

@) NAMEPLATE, REAR PANEL

MNS-95683 001

@ HEAT SINK MHA-86672 1
3 RADIATING SHEET MPX-86673 1
@ TRANSISTOR HOLDER L MBB-86670 1
® TRANSISTOR HOLDER S MBB-86669 1
(® BOARD HOLDER MBB-86667 1
@ swITCH GUARD MBB-95689 1
SPACER BOLT YEE-003745 1
@ sHIELD BOARD MBB-86666 1
@ INSULATING SHEET MPX-86674 1
@ HEAT PANEL MBE-86664 1

7-2

R6142/6144
EXPLODED VIEW 2
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R6142

Description CODE Q'ty
@ case MBT-86668 1
@ coMPANY NAMEPLATE, SIDE MNS-60840 1
@ HANDLE MMX-54808 1
2-M3x 6 @ HANDLE COVER MMX-57440 2
@ HANDLE STOPPER MKX-20548 2
8 @ HANDLE SPACER MBX-20547 2
@® FOOT A, FOR STAND MMX-10498 2
@ FOOT B, FOR STAND MMX-10499 2
@D RUBBER SPHERE MMX-12291 4
@ sTanD A MBC-17074 1
R6144
Description CODE Q'ty
@ case MBT-86668 1
@ comPANY NAMEPLATE, SIDE MNS-60840 1
@ HANDLE MMX-54808 1
@® HANDLE COVER MMX-57440 2
@ HANDLE STOPPER MKX-20548 2
@ HANDLE SPACER MBX-20547 2
® FOOT A, FOR STAND MMX-10498 2
@ FOOTB, FORSTAND MMX-10499 2
@) RUBBER SPHERE MMX-12291 4
@) STAND A MBC-17074 1

R6142/6144
EXPLODED VIEW 3
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8.1 Logic (BLL-017872)

8. REPLACE ABLE ELECTRICAL PARTS

8.1 LOGIC (BLL-017872)

(1 of 6)
Parts No. Advant'\eks)'f Stock Description Note
Ci4 CCK-BT4700U16V | C: ALUMINUM ELECTROLYTIC 4700uF 16V
Ci6 CCK-BX330U10V C: ALUMINUM ELECTROLYTIC 330xF 10V
Co5 CCK-CM3R3U50V C: ALUMINUM ELECTROLYTIC 3.3uF 50V
Co4 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
Co6 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
Co9 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C10 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C15 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C20 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C21 CSM-AGR1US50V C: FXD CER 0.1UF +80, -20% 50V
ca22 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
ca3 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C24 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C25 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C26 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
ca27 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
ca28 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
c29 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C30 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C31 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C32 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C33 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C34 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C35 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C36 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C37 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C38 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C39 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C40 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C41 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C42 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C43 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C50 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C51 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C52 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
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Parts No. Advantﬁ‘s)'f Stock Description Note
C53 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C54 CSM-AGR1US0V C: FXD CER 0.1UF +80, -20% 50V
C55 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
C56 CSM-AGR1U50V C: FXD CER 0.1UF + 80, -20% 50V
Cc57 CSM-AGR1USOV | C: FXD CER 0.1UF +80, -20% 50V
C58 CSM-AGR1U50V C: FXD CER 0.1UF +80, -20% 50V
co1 CSM-AZ100P50V C 100PF 50V
c1 CSM-BA220P50V C 220PF 50V
co2 CTA-AC1U35V C: FXD Elect Tantal 1UF 35V
cos8 CTA-AC1U35V C: FXD Elect Tantal 1UF 35V
Co3 CTA-AC3R3U16V C: FXD Elect Tantal 3.3UF 16V
BTO1 DBP-001486 BATTERY
LO1 DEE-001351 Core Ferrite Beads
LO4 DEE-001351 Core Ferrite Beads
LO6 DEE-001351 Core Ferrite Beads
L07 DEE-001351 Core Ferrite Beads
L15 DEE-001351 Core Ferrite Beads
LO3 DNF-001713 Choke Coil Common Mode
X01 DXC-001733-1
Jo4 JCF-AB0O01JX22 Connector
Jos JCF-AB001JX22 Connector

JCI-DN028JX01 Connector
JO6 JCP-AAQ02PX-2 Connector
J08 JCP-BHO03PX01 Connector
Jo7 JCR-BN034PX01 Connector
Jo3 JCS-BG024JX05 Connector
Jo1 JCS-BQ0O32JX01-1 Connector
J02 JCS-BQO32JX01-1 Connector
TPO1 JTE-AHO001JX01-1 CHECK PIN
TP0O2 JTE-AH001JX01-1 CHECK PIN
TPO3 JTE-AHO01JX01-1 CHECK PIN
TPO4 JTE-AH001JX01-1 CHECK PIN
TPO5 JTE-AH001JX01-1 CHECK PIN
TPO6 JTE-AHO001JX01-1 CHECK PIN
TPO7 JTE-AHO001JX01-1 CHECK PIN
SO1 KSL-000152
S02 KSL-000152
L16 LCL-B0O1018-1 L: FXD Coil
L17 LCL-B01018-1 L: FXD Coil
L18 LCL-B01018-1 L: FXD Coil
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Parts No. Advant&egf Stock Description Note
L19 LCL-BO1018-1 L: FXD Cail
L20 LCL-B01018-1 L: FXD Coil
L21 LCL-B01018-1 L: FXD Coil
L22 LCL-BO1018-1 L: FXD Coil
L23 LCL-BO1018-1 L: FXD Coil
LO2 LTP-000265-1 Transformer

MBB-86666A-1

MBE-86664A-1

MNS-35263A

MPX86674A-1

PLL-217872DD
R48 RAY-AK100Q4 R: FXD Com 100Q
R49 RAY-AK100Q4 R: FXD Com 100Q
R0O5 RAY-AK220Q4 R: FXD Com 220Q
R11 RAY-AK220Q4 R: FXD Com 220Q
R12 RAY-AK220Q4 R: FXD Com 220Q
R13 RAY-AK220Q4 R: FXD Com 220Q
R50 RAY-AL100K4 R: FXD Com 100K
R46 RAY-BGX0010 R: Custom made
R47 RAY-BGX0010 R: Custom made
R28 RAY-TGX0017 R: Custom made
R29 RAY-TGX0017 R: Custom made
R30 RAY-TGX0017 R: Custom made
R31 RAY-TGX0017 R: Custom made
R32 RAY-TGX0017 R: Custom made
R33 RAY-TGX0017 R: Custom made
R34 RAY-TGX0017 R: Custom made
RO9 RAY-TL10K4 R: FXD Com 10KQ
R57 RAY-TL10K4 R: FXD Com 10KQ
R58 RAY-TL10K4 R: FXD Com 10KQ
R16 RCS-AG100 R: FXD CAR 100Q +-5% 1/8W
R55 RCS-AG100 R: FXD CAR 100Q +-5% 1/8W
R56 RCS-AG100 R: FXD CAR 100Q +-5% 1/8W
RO2 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
RO3 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R06 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R10 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R20 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R39 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R41 R: FXD CAR 10KQ +-5% 1/8W
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Parts No. Advantﬁg? Stock Description Note
R43 RCB-AG10K R: FXD CAR 10KQ +-5% 1/8W
R22 RCB-AG150K R: FXD CAR 150KQ +-5% 1/8W
R17 RCB-AG1K R: FXD CAR 1KQ +-5% 1/8W
R35 RCB-AG1K R: FXD CAR 1KQ +-5% 1/8W
R21 RCB-AG1R5K R: FXD CAR 1.5KQ +-5% 1/8W
RO1 RCB-AG220 R: FXD CAR 220Q +-5% 1/8W
R0O4 RCB-AG220 R: FXD CAR 220Q +-5% 1/8W
R14 RCB-AG220 R: FXD CAR 220Q +-5% 1/8W
R15 RCB-AG220 R: FXD CAR 220Q +-5% 1/8W
R23 RCB-AG22K R: FXD CAR 22KQ +-5% 1/8W
R27 RCB-AG270 R: FXD CAR 270Q +-5% 1/8W
R19 RCB-AG330 R: FXD CAR 330Q +-5% 1/8W
R36 RCB-AG33K R: FXD CAR 33KQ +-5% 1/8W
R40 RCB-AG33K R: FXD CAR 33KQ +-5% 1/8W
R37 RCB-AG47K R: FXD CAR 47KQ +-5% 1/8W
R38 RCB-AG47K R: FXD CAR 47KQ +-5% 1/8W
R51 RCB-AG47K R: FXD CAR 47KQ +-5% 1/8W
R52 RCB-AG47K R: FXD CAR 47KQ +-5% 1/8W
RO7 RCB-AG4R7K R: FXD CAR 4.7KQ +-5% 1/8W
R08 RCB-AG4R7K R: FXD CAR 4.7KQ +-5% 1/8W
R42 RCB-AG4R7K R: FXD CAR 4.7KQ +-5% 1/8W
R54 RCB-AGS56 R: FXD CAR 56Q +-5% 1/8W
R18 RCB-AG560 | R: FXD CAR 560Q +-5% 1/8W
D13 SDP-KBPC602
DO1 SDS-188270 Diode S!
D02 SDS-188270 Diode SI
D03 SDS-188270 Diode SI
D06 SDS-188270 Diode SI
D09 SDS-188270 Diode SI
D10 SDS-188270 Diode SI
D14 SDS-188270 Diode SI
D15 SDS-188270 Diode Si
D16 SDS-18S270 Diode SI
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