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No. ESIO0

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 Advantest bears absolutely no responsibility 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 Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful 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 Advantest 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

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.

e 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 protected
ground 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.

e 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 Advantest products.

& . ATTENTION - Refer to manual.
@ :  Protective ground (earth) terminal.
% : 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 Advantest
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.



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.

Safety Summary

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 Q

CCorrosive
R CY

[ T O O Y ST VT

Vibration

Operating position

Figure-1 Environmental Conditions

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

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

Front

A cooling fan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

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

Storage position

Figure-2 Operating 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.

-Ensure the instrument is stable.
-Pay special attention not to fall.

The classification of the transient over-voltage, which exists typically in the main power supply, and

Figure-3 Storage Position

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




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 125 Vat7A 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)
E@] 2 m (6 ft) Angled:  A01417
O
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94)
2m (6 ft) Angled:  A114109
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No. ECAO1
Table of Power Cable Options
There are six power cable options (refer to following table).
Order power cable options by Model number.
. Rating, color Model number
Plug configuration Standards and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
% Law on Electrical Appliances 2 m (6 ft) Angled:  A01412
2 . | 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
DEMKQO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled:  AO01414
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 250Vat6 A Straight:  A01407
Black (Option 99)
2m (6 ft) Angled:  A01417
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Preface

PREFACE

WARNING

When using the TR6143 as a load, note that if a voltage greater than

the output range of the TR6143 is applied, the output amplifier etc.
may be destroyed, and expensive repairs may be necessary.
Maximum output range: =110 V

CAUTION

1. If the temperature inside the TR6143 rises excessively and the

amplifier overheats, the temperature sensor will operate to turn off
Please use the TR6143 under the following conditions:

the output.

Maximum ambient temperature: +40°C
Ventilation holes above and
under the main body, fan on

the real panel : To be well ventilated

2. When the set current generation value of the TR6143 is set to zero

under the no load state, the output voltage may become *120 V
regardless of the voltage limiter value.

A set current value of 20 counts more than the set range should be
used,

Preface* Oct 9/91
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DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITOR
USER'S MANUAL )

1.1 How to Use this Manual

1.1

BEFORE USE

This chapter contains the structure of this manual, a function outline of

the TR6143, and general precautions for use and preparations for
measurement. Be sure to read before starting to take measurements.

How to Use this Manual

This instruction manual is structured in order from basic to more
difficult items as shown below so that those who are not familiar with the
handling of this kind measuring instruments can fully use the variety of
functions of the TR6143.

Chapter | Before use

Chapter 2 Basic
operation

l

Chapter 3 More useful
" functions

Chapter 4 Applications

Connection of
Chapter 5 Gp1B and

programming
L

Operationcheck
Chapter 6andcalibration

Chapter 7 Performance
items

I

APPENDIX

EXTERNAL VIEW
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1.2 Outline

1.2 Outline

The TR6143 is a programmable DC voltage/current source/monitor used as a
power source for semiconductors and electronic parts. It is most suitable
for a direct current characteristics test system, and can measure large
electric currents. ’

Voltage generation/measurement/limit range: 320 mV to 110 V
Current generation/measurement/limit range: 32 uA to 2 A
Voltage resolution : 10 pv

Current resolution : 1 nA

VSIM and ISVM functions which enable current-voltage characteristic test
Sinkable bipolar output

4A operation is possible by two instruments being connected in parallel.
Linear/log/random sweep function for characteristics test

Oscillation detection function to protect the measurement system

Single line signal input/output for use in synchronous operation by two

or more of these instruments being combined

GPIB interface for automatic measurement system

000000000 O

o}

1 -2 Oct 9/91



TR6143

DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITOR
USER'S MANUAL

1.3 Checking Appearance and Accessories

1.3

Checking Appearance and Accessories

On delivery, check whether the DC voltage and electric current
source/monitor was damaged during transportation.

Check the number of accessories against Table 1-1.

If the TR6143 is

damaged or any accessory is missing, contact the nearest dealer or the

sales and support offices.

The address and telephone numbers are listed at the end of this manual.

Table 1-1 TR6143 Accessory List
Name Model Stock No. Quantity Remarks
Power cable A01402. DCB-DD2428x01 1
EAWK 3.15 A DFT-AA3R15A 100 to 120 VAC
Fuse 2
EAWK 1.6 A DFT~AA1R6A 220 to 240 VAC
- JTR6143 Japanese
Instruction manual 1
- ETR6143 English
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1.4 Power Source Cable and Fuse

1.4 Power Source Cable and Fuse

(1) Power Source

(2)

Ensure that the power voltage to be used matches the indicated value.
Use a power frequency at 50 or 60 Hz. ’

In addition, when connecting the power cable, be sure that the power
switch is OFF.

Power Cables

The power cable plug is a three pin type, and the round pin is for
ground. If adaptor A09034 attached to the plug is used to connect to
a power outlet, connect the ground line (see Figure 1-1 (a)) of the
adaptor, or the GND termination on the rear panel of the TR6143 to an
external ground.

Attached adaptor A09034 complies with the Electrical Goods Control
Law. As widths A and B of the electrodes of the A09034 adaptor differ
from each other as shown in Figure 1-1 (b), ensure that the plug is
inserted into the outlet the right way round.

If the A09034 cannot be inserted into the outlet to be used, please
purchase optional adaptor KPR-13.

To the AC
power outlet

Adaptor A09034

Ground- pin

Power cable
3-pin plug

&\ ' To the
main bod
Connect this n ¥

pin to ground

(a) (b)

Adaptor 209034

Figure 1-1 Plug and Adaptor of Power Cable
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1.4 Power Source Cable and Fuse

(3) Inspection and Replacement of Power Fuse
The power fuse is housed in a fuse holder on the rear panel.
When a fuse is to be inspected or replaced, it can be removed by the
power cable being removed from the outlet and the cap of the fuse
holder being turned in the direction of the arrow " " with the
holder being lightly pressed.

Replace the fuse with one meeting the specifications in Table 1-2.

CAUTION

Replacement of a fuse must be done after the power cable has been
removed from the outlet.

Table 1-2 Specifications for AC Power and Fuse

Power source Model Stock No. Remarks
AC 100 V EAWK 3.15 A _

AC 120 V DFT-AA3R15A | T3.15A/250V
AC 220 V EAWK 1.6 A

AC 240 V DFT-AATR6A T1.6A/250V
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1.5 Ambient Environment

1.5 Ambient Environment

(1)

(2)

(3)

(4)

Avoid using in locations where there is dust, a lot of vibration or
direct sunshine, or corrosive gas.

And use with ambient temperatures of 0 to 40°C and humidities of 80%
or less. :

As the TR6143 uses a discharge cooling fan to avoid temperature rises,
keep the rear side of the TR6143 10 cm or more away from the wall. Do

not place any material in contact with the rear surface and do not use
the TR6143 in an upright position.

The TR6143 has been designed taking AC power line noise into full
consideration. However, it should be used in an environment with as

little noise as possible. Use a noise rejection filter when there is
a lot of power line noise,

The temperature range for storing the TR6143 is from -25 to +750C,
When the TR6143 will not be used for a long time, cover it with a

vinyl cover or put it in a carton and store it in a dry space without
direct sunshine.
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1.6 Qutput Terminals

1.6 Output Terminals

The TR6143 has six output terminals: OUTPUT HI/LO, SENSE HI/LO, DRIVING
GUARD, and GUARD.

Outputs are taken from the following:

o Front output terminal (Binding post type)
o Rear output terminal (Triaxial type)

However, the front terminal and rear output are connected inside the main
body. When connecting to a load, select either the front side or rear
side.

Maximum voltages that can be applied:

Between HI/LO 110 V peak
Between LO/GUARD terminals 50 V peak
Between Guard/Case 500 V peak

Do not apply voltages greater than the above.

Voltage must not be applied to the DRIVING GUARD terminal.
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1.6 Output Terminals

——OHl — —
| output
OLg -

OHl — Front

SENSE
OLo —

-——ODRIVING GUARD

O GUARD —

..............................................

Ri IJ\ Ks Ent dute —®
[ AN/ 1> AAA : HI QUTPUT —
_ BRIVING GUARD 4
3; Rf w1 'seNsE | L
m——< {EE) HI SENSE Rear

H
LO JSENSE
1

VA

LO OUTPUT/SENSE -

1
LO OUTPUT
l

Figure 1-2' Internal Wiring Output Terminals
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1.7 Generation Range and Monitor

1.7 Generation Range and Monitor

When the voltage source is operated, the voltage generation value is
displayed on the VOLTAGE MONITOR and the current monitor value to be
measured is displayed on the CURRENT MONITOR. When the current source is
operated, the current generation value is displayed on the CURRENT MONITOR

and the voltage monitor value to be measured is displayed on the VOLTAGE
MONITOR.

The equivalent circuit of the TR6143 is shown in Figure 1-3.
The relationship between voltages and currents which can be output is

shown in Figure 1-4. Output is possible in the range enclosed by solid
lines.

, n
A VOLTAGE
| (&) 2y

Power source Current monitor \\\‘\Q——————-|

Current
source

S) CURRENT

Load

4_

oAS

\\—/ijltage monitor

Figure 1-3 Equivalent Circuit

Generation voltage [V]

110

Sink operation
il range

Generation current
2.9}

Generation current

Sc;\.u:ce operation ‘
range
[A] SETEE TR HEHH B

Sink operation

I ;ou:co operation
‘ range

—64-

-110

Generation voltage [V]

Figure 1-4 Output Range
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1.7 Generation Range and Monitor

CAUTION

When using the TR6143 as a load (when using it in the sink operation
range), note that if a voltage greater than the output range of the TR6143
is applied externally, the TR6143 may be destroyed.

i
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1.8 Limiters

1.8 Limiters

In order to prevent excess current or excess voltage being applied to a
load, a current limiter and voltage limiter can be set.

Figure 1-5 shows examples of setting the limiters.

Generation voltage [V]

Operation range

- +500
Load current : Load current
[al . : [a]
V -0.7A +0. TA Voltage generation function
Voltage generation ... +50V
Current limit ........ 0.7a

Generation wvoltage {[V]

Load voltage [V]

+50V 1

Generation Generation
current [A] current [A]
+0.7A Current generation function

- 5 0 v Current generation ... +0.7A

fevamnns Voltage limit ........ Sov

v

Load voltage (V]

Figure 1-5 Examples of Setting Voltage and Current Limiters
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2.1 Explanation of the Panel

2. BASIC OPERATION
2.1 Explanation of the Panel

See Figures 2-4 and 2-5. The function of each part is explalned below in
the numbered order in the figure.

(1) MODE Switch

mode (:ii:“J.
The selected mode is indicated by a lamp in the switch.

(2) V/1I Switches and VOLTAGE and CURRENT lamps

These switches are used to select the generation function. The
selected function is indicated by a VOLTAGE lamp or CURRENT lamp
turning on. The VOLTAGE lamp indicates the voltage generation
function (V) and the CURRENT lamp indicates the current generation
function (I).

CAUTION

When the limit value becomes less than 300 counts by the function
being changed, the limit value automatically changes to 300 counts.
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2.1 Explanation of the Panel

(3) RANGE Switch
e, &

o This switch is usually used to change the generation range.

RANGE ravee | 1 00. 00V lld V range
100 V output
@ ( DEE
10. 000V~ 32 V range
10 V output
a( De
1. 0000V 3.2 V range
1 V output
@Q]@
100. 00mV 320 mV range
100 mV output

Figure 2-1 Example of Range Change Operation

o In the limit setting mode (LIMIT lamp ON), this is used to change
the limit range or monitor range.
o See 2.2.1 Numeral setting for details.

(4) POLARITY (-, 0, or +) Switch

This switch is used to select the generation polarity or no generation.
See 2.7 Zero Setting for zero generation.

POLARITY

—12. 345V 32 V range

E3 -12.345 V output
£a( Ve e b

POLARITY
0 -00. 000V 32 V range
E::] 0 V output

(LED turns on)

Figure 2-2 Example of Zero Generation Operation
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2.1 Explanation of the Panel

(5) &, and Switches

(6)

(7)

These switches are used to specify a digit used to decrease a set
value with a data knob. The digit used to increase or decrease is
indicated by a half-bright cursor. :

Data Knob

Usually the data knob is used to increase or decrease the voltage or
current generation value. The digit used to increase or decrease is

indicated by a half-bright cursor. (see @ and Switches.)

The data knob is also used to increase or decrease the voltage or
current limit value in the limit setting mode (LIMIT lamp ON).

VOLTAGE Display

o Usually displays the voltage generation value, voltage limit value,
or voltage monitor value.

With the voltage generation function (VOLTAGE lamp ON) the voltage
generation value is displayed.

With the current generation function (CURRENT lamp ON), the voltage
limit value (in the standby mode), voltage monitor value (in the

operating mode), or any detected limit, excess applied voltage, or
oscillation is displayed. ‘

Display Meaning
L l:l Dk Limit detected
L
o U E r Excess applied voltage detected
H E F} ;: Overheating detected
O LI = | oscillation detected

o The voltage limit value is displayed in the limit setting mode
(LIMIT lamp ON).
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2.1 Explanation of the Panel

(8) CURRENT Display

o Usually, the current generation value, current limit value, or
current monitor value is displayed.

In the voltage generation mode (VOLTAGE lamp ON), the current limit
value (in the standby mode), current monitor value (in the operating
mode), or any detected limit, excess applied voltage, or oscillation

is displayed.

o The current limit value is displayed in the limit setting mode
(LIMIT lamp ON).

(9) MONITOR Lamp

This lamp is used to indicate that this is a measurement display.
(see Figure 2-3.)

OPERATE OFF ON
Monitor lamp OFF ON
. Limit displa: displ Measured | measured
Display play |4 display value a value b
Measuring During During
operation measu- measu-
rement rement
a b

Figure 2-3 Measuring Operation and Monitor Lamp

(10) HI, GO, and LO Lamps

These lamps are used to display a comparison operation.
o Measured value > Comparative upper limit value ... HI lamp ON
o Comparative lower Measured value Comparative upper

limit value = £ limit value . GO lamp ON

o Measured value < Comparative lower limit value ... LO lamp ON

(11) LIMIT Switch

o For the voltage generation function, this switch is used to set the

current limit value.

o For the current generation function, this switch is used to set the

voltage limit value.
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2.1 Explanation of the Panel

(12) OPERATE Switch

This switch is used to specify either the setting of the operation
mode (output ON) or standby mode (output OFF).

(13) OUTPUT and SENSE Terminals
The OUTPUT terminal is for current output.
The SENSE terminal is for voltage input (for feedback input).

For a two-terminal connection (see 2.3 (1) Two-terminal connection),
an OUTPUT terminal is connected to the load.

For a four-terminal connection (see 2.3 (2) Four-terminal connection),
both the OUTPUT terminal and SENSE terminal are connected to loads.

(14) SENSE Switch

This switch is used to specify either a two-terminal connection
(2-WIRE .= ) Or a four-terminal connection (4-WIRE L ).

(15) DRIVING GUARD Terminal
This terminal is used to prevent noise being induced via the HI
terminal and to prevent the response from dropping due to the
capacitance between the cable wires when the TR6143 is used in the low
current range (32 uA to 3.2 mi).

(16) GUARD Terminal
This terminal is used to reject noise signals between the frame (if it
is grounded, between the ground) and the load. Usually, GUARD switch
is set to SHORT.

(17) GUARD Switch

This switch is used to short the GUARD terminal and OUTPUT LO terminal
internally.

(18) AUTO RANGE Switch

This switch is used to specify whether the monitor range is to be
selected manually or automatically.

When it is set to AUTO RANGE, the AUTO RANGE lamp comes on.
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2.1 Explanation of the Panel

The optimum monitor range is selected automatically according to the

size of the monitor signal when the TR6143 is set in the AUTO RANGE
mode.

Table 2-1 shows the UP and DOWN levels.

Table 2-1 UP and DOWN Levels

UP/DOWN level
UP level 32000
DOWN level 2999

The monitor range is fixed to the range set by the limit in the MANUAL
mode.

Pressing the AUTO RANGE switch again in the AUTO RANGE mode changes
the TR6143 to the MANUAL mode.

(19) NULL Switch

This switch is used to start a NULL operation (measured value-NULL
reference value).

When the device is set in the NULL operation mode, the NULL lamp comes
on.

(20) RUN/HOLD Switch

This switch is used to set the sampling mode (RUN or HOLD). When the
device is set in the RUN mode, the RUN/HOLD lamp comes on. :

(21) TRIG Switch

This switch is used to start sampling when the sampling mode is set to
HOLD.

When the TR6143 is set in the SWEEP mode, this is used to start and
stop sweeping.
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2.1 Explanation of the Panel

(22) LOCAL Switch and GPIB Status Lamp

This switch is used to release external control and to set the TR6143
to the local state which can be controlled from the front panel when
the TR6143 is in the remote state (REMOTE lamp is ON) controlled
externally by GPIB. In the local state, the REMOTE lamp goes off.

However, the remote state cannot be released when the LLO (Local
Lockout) command is set by GPIB.

A Status lamp (SRQ, TALK, LISTEN, or REMOTE) is used to display the
state of the TR6143 when it is controlled by GPIB.

The SRQ lamp goes on when the TR6143 transmits a service request to a
controller.

The TALK lamp goes on when the TR6143 is in talk state for sending
data.

The LISTEN lamp goes on when the TR6143 is in listen state for
receiving data.

The REMOTE lamp goes on when the TR6143 is controlled externally.

When the REMOTE lamp is on, all panel switches except the LOCAL,
SENSE, and GUARD switches become invalid.

(23) Power Switch
Pressing this switch supplies power to the internal circuits.
Pressing this switch again disconnects the power.

(24) V/mA, mV/ A, CE, EXIT Switches
This switch is used to set a variety of parameters. Pressing any one
of the switches from the first parameter group to the third parameter
group causes the device to enter the parameter group setting mode. To

return from the parameter setting mode to the normal mode, press the
exit switch fXIT

a -

To change to another parameter group setting mode, press the exit
switch EXIT ., And after returning to the normal mode, press the

required parameter switch.
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2.1 Explanation of the Panel
Parameter item Display Contents
- , RESPONSE CC 0 Sets the output response
Vna l r e Yy (FAST or SLOW).
I.T C o Sets the A/D integration
l ) i {: '['_ K time (10 ms, 1 PLC, 10
PLC, or 100 PLC).
A,CAL roi \ Sets the auto calibra-
First J/ F’ L "L tion function on/off.
parameter
group CMPR - e e Set the comparison
L I :-' r operation function
l : on/off,
UPPER ¥ - Sets the comparison
oo E u limit val
\L o | r pper limit value,
LOWER \ - r Sets the comparison
l O )5 | lower limit value.
BUZZ (CMPR) Q-0 Controls the buzzer
h - L ) according to the
comparison operation
J/ result.
W BUZZ (LIMIT) - Turns the buzzer on/off
l h - L 1 t by Limit detection and
Oscillation detection.
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2.1 Explanation of the Panel

(cont'd)

Parameter item Display Contents

[] —
mvV/ A
Second
parameter

group

- e  ew  ew

t i_ il |Sets the sweep mode

1 L (linear, log, or
random) .

i Sets the sweep trigger
(auto/external, normal/
reverse, or single/
repeat).

SWEEP

N

SWEEP TRIG

r-
=
=

-
2
h

o

START L1 Sets the sweep start
l value/start channel.

r..._
o

STOP L1 }J Sets the sweep stop
l value/stop channel,

STEP L1 Sets the sweep step
l value/decayed divisor.

Pt
i

i
—
.

HOLD }4 Sets the hold time
(from trigger input to
l start of sweeping).

DELAY [j "|Sets the delay time

{from sweeping to start
j of measuring, or from

|
R
==

trigger input to start
of measuring).

Sets the period time
(auto sweep cycle time
or free run measurement
cycle time).

it
=l

PERIOD }J

COMPLETE Sets the complete output

conditions (FRONT, END,
HI, GO, LO mode).

mt
I
o
-
—

g -

CE

Third
parameter
group

g

CE

MEMORY Sets random sweep data.

1
O
@)
O

GPIB
ADDRESS

Sets the GPIB parameters

(header ON/OFF, talk
only) /addressable,
device address).

g

)
|

o

LINE
FREQUENCY

Sets the operating
power frequency
(50 Hz/60 Hz).

—
 t
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2.1 Explanation of the Panel

(25) Fast/Slow Display

Displays the response (response speed of generation voltage and
generation current) state.

{(26) DIRECT (Enter) Switch

o This switch is usually used to enter a mode (direct mode) for which
a voltage generation value or current generation value is set by a

numeric value. When the TR6143 enters the direct mode, the DIRECT
lamp goes on.

When the ENTER switch is pressed after a numeric value setting, the
generation value will change,
o 0 to 9 switches

These switches are used to input numeric values in the numeric value
setting mode (direct mode).
o . Decimal point switch

This switch is used to input a decimal point in the numeric value
setting mode (direct mode).
o +/~ switches

These switches are used to reverse the polarity of the numeric value
setting mode (direct mode).
o CB switch

This switch is used to return to the former setting state in the
numeric setting mode (direct mode).

(27) Power Source Connector
This is for connecting an AC power source via the attached power cable
(A01402). Before connecting the power source, ensure that the power
voltage to be used matches the voltage set in the TR6143.

(28) Fuse Holder
A slow-blow fuse of 3.15 A is used at 100 V AC.
When replacing a fuse, remove it by turning the cap in the direction
of the arrow "en" with the cap lightly pressed. (See to " (32) Power
Voltage Display".)

(29) GND Terminal

This terminal is for a ground connection.

When a two-pin adaptor is attached to the plug of the power cable, be
sure to ground the wire on the adaptor or this ground terminal.

(30) Serial Nameplate

The manufacturing number of the TR6143 is stamped here.
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2.1 Explanation of the Panel

(31) Cooling Fan

This fan is used to prevent excessive temperatures inside the TR6143.
The fan should be well ventilated when the TR6143 is in use.

(32) Power Voltage Display

Displays the operating power voltage and used fuses.

Example of display at ACIO0 V

SET LINE V FUSE

Mark ! @ 90 to 100 V {T3.15 A/250 V
108 to 132 Vv
198 to 242 V |T1.6 A/250 V
216 to 250 V

(33) GPIB Connector

This connector is used to control the TR6143 externally and to output
data using GPIB.

(34) COMPLETE Output Terminal

This connector is used to output a trigger signal (front mode) for
starting measuring, or control signals (End/HI/GO/LO mode) for control
using a scanner or two or more of these instruments. Output signals

are at the TTL level with negative pulses (pulse width: 20 usec to
100 usec).

(35) OPERATE INPUT/OUTPUT Terminal and IN/OUT Change Switch
(See "4.1 Example of Connection to R12701 and another TR7101".)

o This is a connector used to input signals for externally setting the
TR6143 in the standby mode when the Change switch is set to IN.
Input signals are set to the standby mode when the TTL level varies
from 0 to 1. Pulses are positive pulses (pulse width: approx. 20
ms or more).

© When the Change switch is set to OUT, this connector is used for

output in the operate mode of the TR6143. An output signal is TTL
level (Operate mode: level "0", Standby mode: level "1").
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2.1 Explanation of the Panel

(36) TRIGGER Input Terminal

When the sampling mode is HOLD, this connector is used to input a

trigger signal for starting measuring. (See "2.8.3 Sampling Mode and
Sampling Parameter®.)

When an external sweep trigger is used in the sweep mode, this
connector is used to input a trigger signal for executing sweeping.
And, when an auto-sweep trigger is used in the sweep mode, this

connector is used to start/stop sweeping. (See to "3.1.2 SWEEP TRIG:
Trigger Mode".)

Input signals are at the TTL level with negative pulses (pulse width:
10 usec or more).

(37) SYNC. OUTPUT Terminal

This connector is used to output a synchronous signal for
synchronously operating two or more of these devices. The synchronous
signal is output when sweeping advances one step. (See "3.1.2 SWEEP
TRIG: Trigger Mode".) Output signals are at the TTL level with
negative pulses (pulse width: 80 pusec to 300 usec).

(38) EXT CAL Switch

This switch is used to calibrate each generation range, measurement
range, and integration time. Usually, it is set to DISABLE. The
functions of this switch cannot be controlled externally.

(39) HI OUTPUT Terminal, HI SENSE Input Terminal, and LO OUTPUT/SENSE
Terminal

The HI OUTPUT terminal is a connector for voltage or current output.

o Use any one of the HI OUTPUT, DRIVING GUARD, and GUARD terminals on
the front panel since they are internally connected.
The LO OUTPUT/SENSE terminal is a low side terminal for voltage or
current output.

o Use any one of the LO OUTPUT, LO SENSE, and GUARD terminals on the
front panel since they are internally connected.
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DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITOR

2.1 Explanation of the Panel

VOLTAGE / O cURRENT av
|| [onrron FAST /stow MONITOR HI 60 _LO
v
d / = v =t mA
mV A
GD////// [ABNDNATBST] DC VOLTAGE |CURRENT SOURCE/MONITOR TR6143
(i> MODE v/1 RANGE _ A ( LINIT )
] =
@6 (9D = ®
"o 1 2 3 7]
@ MONITOR TAIG ) POLARITY OPERATE
= AUTO SAMPLING
RANGE NULL AUN/HOLD - 0 +
—HHEIRIET | QO Eh O = @
® L8 s 7 Y s /- )
20 — N[ y
- SF‘I;OP-(I:BI RMT P =R | PIRECT ( aurre SENSE °25X£SG SENSE  OUTPUT @
LOCAL OPR/UPPER/ - W, i
= LN N\
GUARD
POHER LO-GUARD PN
ear | | (& D Q) ¢
23 m oPEN noﬁ_nn = ]
OFF C ] = J

L

—J

Figure 2-4 Front Panel
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2.1 Explanation of the Panel

1
1 1 [ 33
(A )
HI OUTPUT
OUTPUT DAIVING GUARD %
HI SENSE
SENSE DRIVING GUARD %
™~ LO QUTPUT - T
7 Z }
A L0 SENsE BY ADVANTEST
L FOKYO JAPAN a-oan

T -

2BOVA MAX

Figure 2-5 Rear Panel
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2.2 Outline of Operational Procedures

2.2 Outline of Operational Procedures

Power on
Set voltage generation (V)
v/1 or current generation (I),
Set
) Set a current limit value (IL) or voltage limit
LIMIT Ll_Ml'l'
Set ] value (VL). Will terminate when the =] switsch
is pressed. (See 2.2.1 Numeric value setting. )
Set the DC mode (——— Jdirect current - The parameters enclosed in [ ]are parameters
Set mode | voltage/current sweep mode{ -~ ). common to the DC and sweep modes. J
_— y
(S Set First parameter
DC = SWEEP Parameter m FAST/SLOW See 3.3
Integration time See 3.4
OPERATE S A CAL Auto calibration On/Off See 3.5
] ON — CAUTION ——— CMPR Comparison operation On/0ff See 3.6
. Set voltage generation value (VS) (UPPER]  Comparison upper limit value See 3.7
Generation or current generation value s(IS). It takes about 12 [LOWER]  Comparison lower limit value]
value settin (See 2.2.1 Numeric value setting) - sec. maximum change BUZZ (CMPR) |Buzzer On/0ff according to comparison result See 3.8
I Start sweep from the DC mode to [BUZZ (LIMIT)]Buzzer On/0ff according to limiter detection See 3.9
TRIG the Sweep mode. or oscillation detection
AUTO The Monitor range becomes the same ]
RANGE as the Limit range when Auto range « input trigger
___JON/OFF is off. - Start command  ——— CAUTION Second parameter
If it is on, the optimum range is I SWEEP Linear/Log/Random sweep mode See 3.1.1
set automatically. When the device is SWEEP TRIG Auato/External, Single/Repeat Reverse seeep See 3.1.2
Output sweep in the Sweep mode, START Sweep start generation value See 3.1.3
SAMPLING . parameters cannot be STOP Sweep end generation value See 3.1.3
RUN/HOLD Determine to set if sampling mode is _I‘rJ—_ set. Only the STEP Sweep step interval See 3.1.3
C_Jsetting a free run measurement (Run) or - following keys are HOLD Time from trigger input to sweep step See 3.1.4
synchronous measurement (Hold) by a ] valid in the Sweep (hold time)
trigger. mode. Time from sweep step to measurement start See 3.1.4
OPERATE OPERATE (delay time)
OPERATE E_J OFF =] Auto sweep cycle time or free run measurement  See 3.1.4
c_] ON 7 TRIG cyle time (period time)
T - - External control output (complete output) See 3.2
= Send data mode
Output ___J (DC)
generation
7 Third parameter
MEMURY Random sweep data input/update See 3.10
OPERATE Header On/0ff, Talk only, Device address See 5.4.2
C_] OFF LINE FREQUENCY| Operating power frequency setting 50Hz/60Hz See 3.11

2 - 15(2 - 16)
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2.2 Outline of Operational Procedures

2.2.1 Numeric Value Setting

[Dial operation]

Decrease

l ncrease
ST

[~

55 ]

l-s8 ()

V RANGE
mV :] & @

Set the polarity of the generation value using Polarity switches [

and E]. {Only the generation value is wvalid.)

&«

—— Example of operation =
12. 345V
1.
123.45mV

Set the range using Range switches (5] and o] .

2345V

o When changing to the 110 V range or 2 A range using a Range switch
s i1f the set value becomes 110.00 V or more or 2000.0 mA or more,
the numeric value is reduced to one-tenth (1/10) of its wvalue.

— Example of operation

012.34 V

=
12.345 V

Example of operation

0320.0 mA

]
320.00 mA

o When setting a limit value with Auto Range ON, a numeric value other
than these in the 32 pA range is set in the range from 03200 to
32000 (20000 2 A range) automatically. ‘
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2.2 Outline of Operational Procedures

Example of operation

(Limit setting with Auto range on)
0032. 0 mA (2A range)
LIMIT
E::] Half-bright cursor
32. 00 mA (32 mA range)
+1 1t :
N
<:::> l Half-bright cursor
-2 032. 04 mA (320 mA range)
VR t
<:::> i Half~bright curébi
31. 9Z0 mA (32 mA range)
T

[Direct operation]

DIRECT

3

/ 100. 00 V

Origihal display

o0
O
0

l
-0
'O
i
<

AN

] -12. 300 mV
og T
e d

av Automatically set to
the optimum range

—012. 300 V

[
z
-3
L
=

When the V and mV switches

are not pressed, the
original range continues.
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2.2 OQutline of Operational Procedures

o0 The optimum range is displayed in Table 2-2.

Table 2-2 Optimum Range Setting

Setting range Optihum range
Voltage generation | 000.00 mV to 320.00 mV 320 mv
Voltage limit 0.3200 V to 3.2000 V 3.2 Vv
03.200 V to 32.000 V 32 v
032,00 V to 110.00 V 110 Vv
Current generation 00.000 uA to 32,000 ua 32 uA
Current limit 032.00 puA to 320.00 na 320 pA
0.3200 mA to 3.2000 mA 3.2 mA
03.200 mA to 32.000 mA 32 mA
032.00 mA to 320.00 mA 320 mA
0320.0 mA to 2000.0 mA 2 A
CAUTION

A set value for the voltage limit or current limit should be more
than 30 counts,
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2.3 Cable Connection

2.3 Cable Connection(Two-Terminal Connection/Four-Terminal Connection)

(1) Two-terminal Connection (2-wire)

When errors due to voltage drops in the lead wires can be ignored, a
two-terminal connection used.

Figure 2-6 shows the connection method.

HI OUTPUT

x ‘

u
HI SENSE ‘
Eo To Sh | vo
— ]

L0 OUTPUT/SENSE

N N. C
| x|
b N
\ oy
Triaxial connector
Rear panel N.C.: Not connected
QUTPUT
T
H I e ANA/ ’[
Ee — % Ref Vo
o @ »
Front panel
Iy o I, : Lead wire resistance
CAUTION Vo + Terminal voltage across load R
Re : Load
. . . Output terminal voltage
Set the Sense switch to 2-wire. Eo ! otthe TR6143
Te ! Load current

Vo = BEo - (I'nl"z) + e

.Erroxr

Figure 2-6 Two-terminal Connection
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2.3 Cable Connection

(2) Pour-terminal Connection (4-wire)

A four-terminal connection is used to minimize errors due to voltage
drops in the lead wires. Figure 2-7 shows the connection method.

HI OUTPUT —U—J ‘ <
u \ -
HI SENSE —ll—-] \\ <
U Vo
Eo \\
L0 OUTPUT/SENSE L
_U'_"‘ \\ <d
‘ _a
Triaxial connector
Rear panel N.C.: Not connected
SENCE OUTPUT T,
ANA/ I
P
OFIO ~
r {
Bo )
Ta e % R | Ve
—A Ie
®-e® e —e
Ty
Front panel
CAUTION
Set the sense switch to 4-wire. I;,T2, T3, T4 * Lead wire resistance
Vo + Terminal voltage across load R
CAUTION Ry : gﬁgpdut terminal voltage
Choose the thickness and length of Eo ! of the TR6143
the lead wires to limit the volt- Io : Load current
age between the Output and Sense Is : Voltage detection curxent
terminals to 1 V or less. Vo = Bo - (fiara) + Is
Exror

Figure 2-7 Four~terminal Connection
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2.4 POWER ON and Output ON

2.4 POWER ON and Output ON
2.4.1 Self-diagnosis and Indication of Revision Number

(1) Ensure that the operating power voltage is the same as the set voltage
indicated on the rear panel.

(2) Setting the power switch to ON causes the self-diagnosis function to
run automatically.

If the TR6143 is normal, all LED lamps on the panel come on during the
execution of self-diagnosis function. If an abnormality occurs, an

error code corresponding to the error contents is displayed. (see
Appendix A.]1 Error code table.)

Next, a current revision number is displayed on the current side, with
the operating power frequency on the voltage side.

VOLTAGE CURRENT
50 H 0.00.00

{

L——————— Software update number: Indicates the update
number of the internal
software for the
TR6143. This example
shows the update
number of 00.00.

Revision number: Indicates the revision number of
the TR6143. This example shows
Revision 0.

'— Operating power frequency

setting: Indicates that the power frequency is 50
Hz or 60 Hz. The power frequency must
be set equal to this. To change the
setting, see "3.11 Line Frequency”.

2.4.2 Set Value of Parameter and Condition of output ON/OFF for Shipment
(1) If the self~diagnosis function terminates and an abnormality is not

found, the TR6143 is set to the operating condition according to the
parameter set last. (see Table 2-3.)
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2.4 POWER ON and Output ON

Parameter Set value on delivery | Backup
MODE DC No
v/1 VOLTAGE "Yes
RANGE 100 V Range Yes
GENERATION VALUE | +000.00 V Yes
LIMIT VALUE 0500.00 mA Yes
OPERATE OFF No
AUTORANGE OFF Yes
NULL OFF No
SAMPLING RUN Yes
RESPONSE SLOW Yes
I.7T 1 PLC Yes
A.CAL ON Yes
CMPR OFF Yes
UPPER 0000.0 mA Yes
LOWER 0000.0 mA Yes
BUZZER (COMP) OFF Yes
BUZZER (LIMIT) OFF Yes
SWEEP MODE Linear Yes
SWEEP TRIGGER Automatic Yes

Single

Reverse OFF
START 000.00 Vv Yes
STOP 000.00 V Yes'
STEP 000.00 Vv Yes

10 (Log sweep)
START CH 000 Yes
STOP CH 000 Yes
HOLD TIME 10 ms Yes
DELAY TIME 10 ms Yes
PERIOD TIME 10 ms Yes
COMPLETE MODE END mode Yes
MEMORY 000.00 mV Yes
GPIB ADDRESS Header ON Yes

Addressable

Address 01
LINE FREQUENCY 50 Hz Yes
SERVICE REQUEST St No

Table 2-3 Parameter Setting on Delivery and Backup Capabilities

(2) Set V/I, limit value, each parameter, mode, generation value, monitor
range, and sampling mode. (see 2.2 Outline of operational Procedures.)
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2.4 POWER ON and Qutput ON

(3) Set output to ON. Conditions for setting output ON/OFF are listed in

Table 2-4,

Table 2-4 Conditions for Setting Output On/Off

Output ON Output OFF
OPERATE ON OFF
MODE When the mode changes from DC to
SWEEP

Rear panel operation (In) When TTL level changes from L to H
GPIB command E SDC, DCL

H

C

Output protection

Overheating detecting

2 - 24
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2.5 Voltage Generation/Monitor

2.5 Voltage Generation/Monitor (VSIM)

When this is used with the voltage generation function, a current limit
(limiting value for the load current) is set to protect the load.

Generation voltage [V]
+
Sink operation Source operation

(+ polérity) \ / (+ polarity)
NG 7 I
o l_“ .
Current lim:;;/// \\\Qi:rrent limit
Source operation . Sink operation
(- polarity) Generation (- polarity)
voltage [V]

Load current -
[al

+ Load current {A]

Figure 2-8 Voltage Generation and Current Limit

2.5.1 Voltage Generation

v/l
(D set the mode to F] (DC) and [] to "VOLTAGE".

Cursor

2000. 0mA

Voltage generation Current limit value (+2000.0 ma)
value

Figure 2-9 Display of a Voltage Generation Value

C) Set a generation value using a dial operation or direct operation.
(see 2.2.1 Numeric value setting.)
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2.5 Voltage Generation/Monitor.....VSIM

2.5.2 Current limit

LIMIT

@ Turn the limit lamp ON by pressing FJ - The TR6143 then enters the
limit setting mode.

Cursor
/
® VOLTAGE CURRENT (/
32.000V 2000. BimA

Voltage generation Current limit value (+2000.0 ma)
value -

Figure 2-10 Display of Current Limit Value

@ Set a limit value using a dial operation or direct operation. (See
2.2.1 Numeric value setting.)

@ Termination operation

LIMIT
Pressing [F_] again causes it to terminate and the limit lamp to turn
OFF.

2 - 26 Oct 9/91



TR6143
DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITOR
USER'S MANUAL

2.6 Current Generation/Monitor

2.6 Current Generation/Monitor (ISVM)

When this is used with the current generation function, a voltage limit
(Limiting value for the load voltage) is set to protect the load.

Load voltage [V]
+

Sink operation Source operaticn
(~polarity) (+ polarity)
= -+ Voltage limit setting
Generation
current [A] ~ + Generation current [A]
Voltage limit --- //

setting \\
Source operation J//r S \\\ Sink operation

Load voltage (V]
(-polarity) (+polarity)

Figure 2-11 Current Generation and Voltage Limit

" 2.6.1 Current Generation

Cursor
/
VOLTAGE ® CURRENT G/
32. 000V 2000. EmA
|

Voltage limit value
(+32.000 V)

Current generation value

Figure 2-12 Display of Current Generation of Value

C) Set a generation value using a dial operation or direct operation.
(see 2.2.1 Numeric value setting.)
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2.6 Current Generation/Monitor.....ISVM

2.6.2 Voltage limit

LIMIT

@ Turn the LIMIT lamp ON by pressing ) and the device enters the
limit setting mode.

Cursor
/
VOLTAGE @ CURRENT
32.00®¢ 2000. 0maA
Voltage limit value Current generation value

Figure 2-13 Display of Voltage Limit Value

@ Set a limit value using a dial operation or direct operation. (see
2.2.1 Numeric value setting.)

@ Termination operation
LIMIT
Pressing [ _] again extinguishes the LIMIT lamp and terminates the
operation.
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2.7 Zero Setting

2.7 Zero Setting

(1) How to Set 0 Vor 0 A

(2)

When the output is set to 0 V or 0 A b7 [::] being pressed, a lamp in
this switch is turned ON.

How to Release the Zero Setting

o Returns to the orlglnal set value if [j or [] is pressed The
polarity changes from [] E]

0
O Returns to the original set value if (¥ ] is pressed again. But,
the polarity does not changes.
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2.8 Sampling Mode and Sampling Parameter

2.8 sampling Mode and Sampling Parameter

2.8.1

How to Set a Sampling Mode

Select a sampling mode (RUN or HOLD) by pressing

RUN/HOLD

RUN/HOL
g3

RUN/HOL

EJ

(D

i
b
(Lamp on) Run sampling
D
(Lamp off) Hold sampling

2.8.2

(1)

(2)

Figure 2-14 Sampling Mode Setting

HOLD Sampling Start

Set the sampling mode to HOLD (

switch.

RUN/HOLD

E3J

TR1G

lamp OFF), and press the []

Set the sampling mode to HOLD, and apply a TRIGGER signal to the
trigger input terminal on the rear panel.

1 PR——
Trigger signal
0

Sampling

Delay time

Trigger signal level

Trigger signal pulse width (tpw)

Sampling delay time (tpgray)

SIGNAL SPECIFICATIONS

TTL level

10 usec or more

Delay time + measurement
preparation time

See Appendix A;Z Control Input Output Circuit for details on input

terminals.
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2.8 Sampling Mode and Sampling Parameter

2.8.3 Sampling Mode and Sampling Parameter

Table 2-~5 shows the relationship between the sampling modes (RUN and
HOLD) and sampling parameters.

Table 2-5 Relationship between Sampling Modes and Sampling Parameters

Sampling mode
Sampling parameter RUN | HOLD
Delay time X o
Period time o X

x: parameter not related to operation
O0: parameter related to operation

The operation state in each sampling mode is explained below using
figures.

(1) RUN Mode

Sampling —_—
Period time

Measurement time

Display a b c

Figure 2-15 RUN Mode

Sampling is performed in cycles whose lengths are the period time.
If the period time is set to less than the integration time, the

sampling cycle length becomes the integration time + CPU measurement
operation time.
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2.8 Sampling Mode and Sampling Parameter

(2) HOLD Mode

Trigger
99 LJ LJ %%e—-——-lgnored
‘Delay time lDelay time
Sampling a b
Display a b

Figure 2-16 HOLD Mode

One sampling is performed for each trigger input. But if the next
trigger is input before the sampling terminates, the trigger input
will be ignored.
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2.9 NULL

2.9 NULL

The TR6143 measures an input value using the NULL function when specified

and considers the result as a NULL reference va
as measurement data.

Figure 2~17 shows an example of use.

lue. In the measurements
thereafter, the results with this reference value subtracted can be used

Load voltage 1. 5000V

1. 0000V

ov

2.0000V

Measurement rj FW

[

Null operation

Null reference value = 1.0000 V

start "Null" lamp on

Operation 1 OOOOV
result

0. 0000V

0. 5000V

1. 0000V

Figure 2-17 Example of Use of NULL Function

EXAMPLE OF OPERATION

Null
<:.j> £ (Lamp OFF).....Normal state

NULLED

g} (Lamp ON) .....NULL operation state

2 - 33*%
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3.1 How to Use the Sweep Function

3. MODE USEFUL FUNCTIONS
3.1 How to Use the Sweep Function

3.1.1 SWEEP: Linear/Log/Random Sweep Mode

VOLTAGE

Select ':I .:' E E FI by pressing the second parameter switch

a .

nv/ Ma

Select the sweep mode by turning the data knob.

CURRENT

)
l L o n Linear sweep
T
A L D [l Log sweep
{
) r H n O Random sweep
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3.1 How to Use the Sweep Function

(a) Linear sweep: Sweep in equally spaced steps

Note: A sweep number can be a maximum of 1023,
When sweep steps of more than 1023 is
set in manual operation, the sweep
operation stops at the 1024th step.

Note: When count exceeds 32000 in the
execution, range is automatically
changed. If count is less than 32000,
range is not changed.

Ve 070. 00V

060. 60V
050. 00V

Note: If a step value is set to 0
040. 00V in manual operation, the

sweep is not performed
i normally.
= + .
Ve = Vo + k- ¥, Set a value other than 0.
Note:
o° Start value If a step value is
V,: Stop value set to 0, the sweep

is not performed
normally.

Set a value other
than 0.

k : Sweep sequence number

Figure 3-1 Linear Sweep

Figure 3-1 shows an example with a start value of 10 V, stop value
of 70 V, step value of 10 V, and a general expression.
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3.1 How to Use the Sweep Function

(b) Log sweep: Equally divided on a logarithm scale.

Note: If a start value is O or a stop value does
not have the sam polarity, a correct sweep
operation will not be performed. Set the
start value to other than 0 with the same

polarity as the stop value. Vi

07.943V
]

06.310V  Note:

Ve

05. 012V
vs/l
03. 981V
v‘/‘

2. 5119V

1
T0logld V.
' 1. 9953V
'R

Y

1. 6000V

3.1623V
vﬂ///1 Note: If the end of the sweep

is not equal to a stop
value, the stop value
becomes a final value.

K
Vi = VoX 10F Vo: Start value
1. 5849V n : Step value
; (Numbexr of single-
decay divisions)
1. 2589V kK ! sweep sequence number

A sweep step number
can be a maximum of
1023. If a setting
of over 1023 steps

is made, the sweep

cperation will stop
at the 1024th step.

Figure 3-2 Log Sweep

Figure 3-2 shows a log sweep example with a start value of 1.0000 V,

step value of 10, and a general expression.
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3.1 How to Use the Sweep Function

(c) Random sweep: Generates preset data in the memory one item at a
time.

Memory number

Memory Start . : 10
9 : 13 Stop o013
10 100. 00mY Note: When memory data between the
11 1. 0000 v start and stop is not egqual
12 10. 000 v to the generation function,
13 160.00 v 12 the memory data becomes the
14 '[II limit value. Set data bet-
15 10 ween the start and stop to

become the same data as the
generation function (in the
case of the V function, the
voltage generation value).

Figure 3-3 Random Sweep

3.1.2 SWEEP TRIG: Trigger Mode (Auto/External trigger, Single, Repeat,
Reverse ON/OFF) and SYNC.OUT Output

Select t | E by pressing the second parameter

switch (] .
nvy/ Ma

Select the Trigger mode by turning the data knob.
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3.1 How to Use the Sweep Function

1

.

ot J R

i

H

n
R

E

i
M

+ Auto Trigger
» Single
+ Reverse off

* Ruto Trigger
* Repeat
* Reverse off

. External Trigger
- Single
+ Reverse off

* External Trigger
+ Repeat
+ Reverse off

.Auto Trigger :
«Single
+Reverse on

*Auto Trigger |
*Repeat :
+-Reverse on

+ External :
. -Trigger:
* Single :
+ Reverse on

. External :
. Trigger :

*+ Single

« Reverse on

pr———

Note: When log sweep mode has been set, the setting in the above
(Reverse on) cannot be made.
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3.1 How to Use the Sweep Function

(a) Auto trigger and external trigger

*TRIG switch
*TRIGGER signal input
on the rear panel

*GPIB trigger command "T9"

Trigger input B
O Measurement /—%——]
.
SYNC.OUT | 1 T : Auto trigger
cutput iJ Period
Hold time time

e

T 7L

Delay time

Trigger input
Trigger input O

Trigger input » O _(—%———-—
O r—% §
_____f_——%_ )
SYNC.OUT

output - H =

External trigger

pelay time

Figure 3-4 Auto Trigger and External Trigger
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3.1 How to Use the Sweep Function

(b) Single mode and repeat mode

Stop value
—___j’fﬁjfjf_—_ Single mode
Start value

Stop value

......

Repeat mode
Start value

Figure 3-5 Single Mode and Repeat Mode

(c) Reverse Mode ON/OFF

- Stop value '
____ffjfjflr——- Reverse mode OFF
Start value

Stop value

Reverse mode ON
Start value Start value

Figure 3-6 Reverse Mode ON/OFF

3.1.3 STATE/STOP/STEP : sweep start generation value/final generation
value/sweep step value

Select a parameter by pressing the second parameter switch EJ
set by direct operation (see 2.2.1 Direct operation). nvs Ka

, and
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3.1 How to Use the Sweep Function

g second parameter switch

av/ Ma

!

-

SEARrE
St oP |
SEEP

~

(data knob)

| <<

DIRECT

£

Example of stop wvalue l.2345.\r

1 division

2 division

5 division

10 division

25 division

I
i

f !
C

1 !
5

t !
i [

f !
c5

f !
p ol 510

50 division

Figure 3-7 Setting of the Number of Single~decade Divisions

in Log Sweeping
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3.1 How to Use the Sweep Function

The correspondence between the sweep mode and parameters is shown in
Table 3-1.

Table 3-1 Correspondence between Sweep Mode and Parameters

Linear sweep Log sweep Random sweep
- Start value Start value
St Brtk (*1) (*1)
- Stop value Stop value
St oP (*1) (*1)
0 Step value Number of single-
C' l: E l‘ (*1) decade divisions (*2)

':I t _ [ H Start addxzii)s

El P - E H Stop addl;f-;»?

Number of single-decade divisions: Number of the measurement points from

start value to progress of one decade.
*1: Set the start value, stop value, and step value with direct

operation. Each parameter is stored for each VOLTAGE and CURRENT
function.

*2: Set the number of single-decade division by turning the data knob.

*3: Set the start address and stop address by turning the data knob. The
setting range is 000 to 499.
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3.1 How to Use the Sweep Function

3.1.4 HOLD/DELAY/PERIOD : From trigger input to sweep step (hold time) /from
sweep step to measurement start, or from trigger

input to measurement start (delay time) /Auto sweep
cycle, or free run measurement cycle {period time)

Select a parameter by pressing the second parameter switch d

set by direct operation (see 2.2.1 Direct operation).

a

Second parameter switch

av/ Ma

l

Hol d

, and

av/ Ma

cELAY

P

rm

DIRECT

3 99QQg ¢

t
z

000

Example of setting delay
time of 1 sec.

The correspondence between modes and parameters is shown in Table 3-2.

Table 3-2 Correspondence between Modes and Time Parameters

Sweep mode

DC mode

From trigger input
to sweep step

From sweep step to
measurement start

From trigger input
to measurement
start

Sweep step cycle

Free run measure-
ment cycle

3-10
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3.2 COMPLETE

3.2 COMPLETE : External Control Output Mode (FRONT/END/HI/GO/LO)

Select [ O n P L by pressing the second parameter switch

a .

nv/ Ma

Select an external control output mode by turning the data knob.

| I

i- ron ‘I: Front mode
T !

'[ Il E} End mode
1 !

H | Hi mode
1 !

Ll (] GO mode
T !

L U L0 mode
i} |

(a) Front mode: Output a measurement start signal to external DVM.

Measurement
Measurement ____f—%{

operation

1

of 0

e

Approx. 1l0us

Complete output
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3.2 COMPLETE

(b) End mode: Output a measurement end signal to an external instrument.

Measurement ——
Measurement __~______fﬂ_—%2%_—_f

operation

1

S

—] k-

Approx. 10 us

Complete output

(c) HI/GO/LO mode: Using two or more of the TR6143, output control
signals which stop the other TR6143 according to the
result of the comparison operation.

S

-——__———_——(—__{Zg____f-——-iﬁa-——-“~——————— —
VIGl .

(Auto sweep)

VIG2 measurement
operation
\
Comparison ‘Comparison
operation operation
The result | The result
is LO. 1 is Hi.
VIG2
Complete output
(HL mode) 0 —[ COMPLETE

_% k_Approx. 10 us

The trigger of VIGL is

connected to the com-
plete output of VIG2.
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3.3 RESPONSE

3.3 RESPONSE : Output Response and Load Capacitance and Noise selection.

(FAST/SLOW)

Select r E c. P by pressing the first parameter switch

V/mA b

Select a mode by turning the data knob.

! ‘l' Fast lamp on

Slow lamp on

To set a output response time to SLOW can magnify a limit of the load

capacitance and reduce noise. Refer to "7. SPECIFICATION" for output
response time, load capacitance and noise.)
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3.4 I.T

3.4 I.T : Setting of A/D Converter Input Signal Integration Time

Select i l: E | by pressing the first pafameter switch

V/mA .

Select an integration time by turning the data knob.

- 1
l g
| U. :] 10ms
T !
' -
}J 1PLC
T !
' - -
BRI
T !
l - R’ —
4 | | U U :J 100PLC

An integration time giving a good measurement accuracy, noise rejection
ratio, and measurement speed can be selected between 10 ms and 100 PLC.

PLC is an abbreviation of Power Line Cycle, the length of one cycle of the

alternating current power source. 1 PLC = 20 ms at 50 Hz, and approx.
16.667 ms at 60 Hz.

See 3.11. Line frequency for the power fregquency.
Note: If the integration time is changed during RUN sampling measurement,

measured data right after the change may not be correct. An
integration time setting should be performed before starting the

measurement operation.
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3.5 A.CAL

3.5 A.CAL : Auto Calibration ON/OFF

Select F’ - [ FI :_ by pressing the first parameter switch

Set auto calibration to ON/OFF by turning the data knob.

(N Auto calibration On

Auto calibration Off

]

-

i | o

If auto calibration is set to ON, a gain correction and zero correction
for the measuring system is set at intervals of 5 sec. on the basis of an

internal reference voltage.

Auto calibration is not performed during a sweep mode setting.
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3.6 CMPR

3.6 CMPR :

Select [ N

P

-

V/naA

ON/OFF Setting of Comparison Operation Result Display (HI/GO/LO)

by pressing the first parameter switch

Set the comparison operation result ON/OFF by turning the data knob.

o

O

-

Comparison operation
result display ON

(i}

!

Comparison operation
result display OFF

-

The comparison operation result and its display are shown in Table 3-3.

Table 3-3 Comparison Operation Result and Display

Operation result Display
Measurement value > Upper limit value HI
Upper limit _ Measured > Lower limit GO
value — _value — value
Measured value < Lower limit value Lo
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3.7 UPPER/LOWER

3.7 UPPER/LOWER : Setting of Comparison Upper Limit Value/Comparison Lower
Limit Value

Select a parameter by pressing the first parameter switch (] and set using
a direct operation (see 2.2.%1 Direct operation). V/ma

g;_A First parameter switch

PPE
l DIRECT

E3

-0

q g

QG
0

S o I

—
U
it

Oy

My
=

Example of setting lower
limit value of 12.3 V.

The relationship between the functions and parameters is shown in
Table 3~4.

Table 3-4 Functions and Comparison Upper/Lower Limit Parameters

VOLTAGE function | CURRENT function
1l Comparison upper | Comparison upper
0o r - -
limit current limit voltage
value value
) - e Comparison lower |Comparison lower
L Ou {: r limit current limit voltage
value value

Note: A comparison upper limit value and a comparlson lower limit value
are kept for each function.
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3.8 BUZZ (CMPR)

3.8 BUZZ (CMPR) : Setting of Buzzer Conditions by Comparison Operation Results

(OFF /HI /GO /LO)
Select '%3 - {_ It }J by pressing the first parameter switch
v/mA  °

Select a buzzer condition by turning the data knob.

C C
o : | Buzzer Off
7 1
1
U : Buzzer On for Hi
T ! :
Ll il Buzzer On for Go
) !
)
L O Buzzer On for LO
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3.9 BUZZ (LIMIT)

3.9 BUZZ (LIMIT) : Buzzer ON/OFF Setting by a Limiter or Oscillation Detection

- .
Select :-_-' - T nm }: by pressing the first parameter switch

Y/mA .

Select a buzzer ON/OFF by turnihg the data knob.

- Buzzer on by limiter or
. . (] |—|A oscillation detection

- i L Buzzer off by limiter or

(0 O I oscillation detection
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3.10 MEMORY

3.10 MEMORY : Input and Update Random Sweep Data to Memory

(:) Select the random sweep data function (VOLTAGE or CURRENT) using the

v/1

0L

switch.
0
@ Select L
g .

CE

by pressing the third parameter switch

Set a memory number using [d], [}], and the data knob, and set using a

direct operation (see 2.2.1 Direct operation).

- Memory number decrease

VR

Memory number increase

Half-bright cursor gi | T
!

A
!
—

DIRECT

|
S

FJ 000QQOoQgaQoaQgge]

V ENTER

]

Half-bright cursor

L

Operation example of setting
-100.01 V in address 100 to

!
>

08 |C 0

i}

After setting, the memory
number is increased by +1,

and the next data is displayed.

3-20

Oct 9/91



TR6143

DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITOR
USER'S MANUAL

3.11 LINE FREQUENCY

3.11 LINE FREQUENCY : Operating Power Frequency Setting (50 Hz/60 Hz)

) -
Select L | N t: by pressing the first parameter switch Eg.

Select an operating power frequency by turning the data knob.

J
e
':l U i 50Hz
) !
A
0 I t] {j | 60Kz

If the operating power frequency is changed, the integration time (1 PLC
to 100 PLC) is recalculated. (see 3.4 I.T.)
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4.1 Example of Connection to
R12701 and another TR7101

4. APPLICATIONS
4.1 Example of Connection to R12701 or TR7101

The method of connecting the two TR6143s and the R12701 is shown in
Figure 4-1.

TR6143
OPERATE

~gi—+-o8 N
=||==c@80—1>® H#I 0UTPUT
={81—~© H1 SENSE

————=||=—CB{—{>® L0 0UTPUT SENSE

T-type
adaptor || Straight line

adaptor |
\ / TR6143 R12701
? OPERATE . F/S1 F/82 F/S3 F/S4

”m""’@ B © 060 @
g1} o
~©ui ourpur (sss(rsss| rsst ssss
——l—~© HI SENSE wisl @l @] @ ©
—~© L0 OUTPUT SENSE ©® 2RER
| | P
(Cannot be connected .
to the TR7101) ? ﬁ ﬁ g
I L L

Recommended adaptor
(cannot be used with the TR7101)

Manufactured by
UG491/U Straight line adaptor gjrese Electric Co.

~TA~- T-type adaptor Manufactured b
BNC TA JJJ Hirose Electr;g Co.]

Figure 4-1 Example of Connection with Fixture
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4.1 Example of Connection to
R12701 and another TR7101

Note 1: As Figure 4-1 is a connection example, refer to the instruction
manuals for the fixtures for the actual connections.

2: The output of the TR6143 is shown as a four-terminal connection
(see 2.3 Cable connection).

VIG1
TR6143
0
0
000
= 000
VIG2
TR6143
0
0
000
= 000
R12701 (Fixture)

HOW TO USE IT

Set VIG! and VIG2.

Connect materials.

Close the fixture 1lid.

Set the OPERATE switches of VIG| and VIG2 to ON. (Voltage/current
is applied.)

When the 1id is opened, the voltage/current turns OFF (R12701
only).

©@ ELE
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4.2 How to Combine a Variety of
Synchronous Operations

4.2 How to Combine a Variety of Synchronous Operations

Examples are given here of the connection and setting mode when a
synchronous operation is performed using a combination of two TR6143s ((a)
and (b)) or an external DVM, or an external instrument (scanner, etc.).

Waveform and mode Connection Trigger mode External control
(Sampling mode) | output mode
(1) (a): SWEEP SYNC. OUT «— | Auto
() “SWEEP | TRIGGER  <— | External
(2) (a): SWEEP SYNC., OUT «— | Auto
TRIGGER <~ (HOLD)
Delay time
(3) | (a): SWEEP (Trigger «— | External
Trigger input signal input
3 3 1} signal)
J_('_‘r— TRIGGER  <—
) SSHEEP ; SYNC. OUT =— | External
. TRIGGER <
4 - 3 Oct 9/91
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4.2 How to Combine a Variety of
Synchronous Operations

Exéernal control

Waveform and mode Connection Trigger mode
(Sampling mode) | output mode
(4) | (a): SWEEP (Trigger «— | External
Trigger input signal input
1 3 3} signal)
‘_r__{—‘l;,_ TRIGGER =~
®ic | SYNC. OUT =— | (HOLD)
i R TRIGGER -
Deley time
(5) (a): SWEEP SYNC. ouT Auto
[—-—————sweep St9? | TRIGGER
A
Lo TRIGGER External 1O
ewRED | (Outputs a
(&) : SWEEP COMPLETE < control signal
P when the result
lza: of a comparison
operation is
«GO: uLon "LO“-)
(6) (a): SWEEP SYNC. OUT Auto
‘Sweep sStop
| TRIGGER
P TRIGGER (HOLD) LO
®:0C |
— COMPLETE <=
“60% L0~
Deizfétime
(7) (a): SWEEP COMPLETE <« | Auto FRONT
A (HOLD)
P ; TRIGGER <
() :DC (or external DVM)
4 - 4 Oct 9/91
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4.2 How to Combine a Variety of
Synchronous Operations

(8)

Waveform and mode Connection Trigger mode External control
(Sampling mode) | output mode
(a): SWEEP (Trigger «— | External FRONT
input

'rrigéer input signal

+I 31

—r%_(—%—r__:— TRIGGER -~

COMPLETE = <«

signal)

L ' : (HOLD)
b : DC (or:' extelrnal DVM) TRIGGER |
—
(9) (a): DC COMPLETE <« | (RUN) FRONT
R i gy ;e ", e
) :DC (:or e:xter:nal DVM) (HOLD)
P TRIGGER <
——
(10) | (a): DC (Trigger <— | (HOLD) FRONT
input
Trigger input signal signal)
$ 303 :
e —— TRIGGER e
() :DC (or external pvM) |COMPLETE  <— | (HOLD)
— & @ m |TRIGGER -
(11 (a): DC COMPLETE <« | (RUN) END
— R

(b): External instrument
(scanner, etc.)

” ' u U CH step—up e
“CH10” “CH11” °CH12” |1input
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4.2 How to Combine a Variety of
Synchronous Operations

Waveform and mode Connection Trigger mode External control
(Sampling mode) | output mode
(12) | (a): DC (Trigger -=— | (HOLD) | END
Trigger input signal inPUt
i1 1 1 signal)
R
: : ; TRIGGER -
b : External instrument
(scanner, etc.) COMPLETE <
U u ” CH step-up =
“CH10” “CH11” “CH12” |input
(13) | (a): SWEEP TRIGGER <— | Auto HI
(Stops sweep
Sweep stop when the result
of a comparison
operation is
“60” “HI” COMPLETE  <— "HI".)
Set the period time to more than
(delay time + integral time +
20 ms) to stop sweep at the "HI"
step.
4 - 6% Oct 9/91
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5.1 Outline

GPIB CONNECTION AND PROGRAMMING

Outline

The TR6143 can be connected to measuring bus GPIB (General Purpose

Interface Bus) with IEEE Specification 488-1978 via the supplied GPIB
interface.

This chapter describes the specifications, functions, and programming of
the GPIB interface.
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5.2 Outline of GPIB

5.2 Outline of GPIB

The GPIB is an interface system used to connect measuring instruments to
controllers and peripheral devices with a simple cable (bus line).
Compared with conventional interface methods, it can be easily expanded,
is easy to use, and is compatible with products from other manufactures.
Thus, with one line of bus cable, not only simple systems but also
automatic measurement systems with high performance can be created.

In the GPIB system, the "address" of each component device connected to a
bus line must be set first. These devices can perform one or more of the
three roles -~ controller, talker, and listener.

While the system is operating, only one talker can send data to the bus
line and more than one listener can receive the data. The controller
transfers data from a talker to a listener by specifying the addresses of
the talker and listener, and the controller itself (in this case, the
talker) sets the measurement conditions for a listener.

Eight bit parallel byte serial data lines are used for data transfer
between devices. Data is transmitted in full duplex asynchronously.
Because the system is asynchronous both high and speed devices can be
connected in any combination.

Data (messages) sent and received between devices includes measured data,
measurement conditions (programs), and many kinds of commands. ASCII code
is used.

The GPIB has three handshake lines for controlling the sending and
receiving of asynchronous data between devices and five control lines for
controlling the information flow on the bus besides the eight data lines
previously described.
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5.2 Outline of GPIB

Data line (8 lines)
Transmission control

line (3 lines)
Bus contxol line
(S lines) \

IFC, AT,
. SR, REN,

GPIB bus BO]

(16 lines) 70, p AV, NRED,

Interface Interface Interface Intexface
(Control, (Talk, (Talk) (Listen)
Talk, Listen)
Listen)
Device A Device B Device C Device D

Figure 5-1 Outline of GPIB

o The following signals are used for the handshake line:

DAV (Data Valid) Signal that indicates the wvalidity of data

NRFD (Not Ready For Data) Signal that indicates "ready to receive
data"

NDAC (Not Data Accepted) Signal that indicates that reception is
complete

o The following signals are used for the control line:

ATN (Attention) Signal used to identify signals on the data
line as an address, command, or other
information.

IFC (Interface Identify) Signal to clear the interface

EOI (End or Identify) Signal used when information transfer is
terminated

SRQ (Service Request) Signal used to request service from any
device to the controller

REN (Remote Enable) Signal used to remotely control a remote

programmable device
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5.3 Specification

5.3 Specification
5.3.1 GPIB Specification

Specification complied with IEEE Specification 488-1978

LU 4

Code used ASCII code, but binary code for packed
format
Logic level : Logic 0 High state +2.4 V or more

Logic | Low state +0.4 V or less
The 16 bus lines are terminated as
follows:

Termination of a signal line

Driver

Bus line

>
i; 6. 2kQ Receiver

Figure 5-2 Termination of Signal Line

Driver specification

Open—-collector type
Low state output: +0.4 V or less, 48 mA

High state output: +2.4 V or more,
-5.2 mA

Receiver specification : Low state at +0.6 V or less

High state at +2.0 V or more

The length of each cable is to be less
than 4 m, and for the total length of
all bus cables should not be more than
20 m.

Length of bus cable

e
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5.3 Specification

Address setting

Connector

31 kinds of Talk address/Listen address

can be set by key operations on the

panel.

After the addresses have been set, turn
the power switch on again after it has
been turned off once.

24-pin GPIB connector

57-20240-D35A (Equivalent to product
manufactured by Amphenole Inc.)

Singnal name | Pin No.
24-pin GPIB connector

GND LOGIC 24 - o
_GND (ATN) 23 /@\
GND (SRQ) 22 @
//

GND (m) 21 51 (7

231 11

GND (NDAC) 20 %] 0

21] | 91

GND (NRFD) 19 20 O
' 19] [ 7]

GND (DAV) 18 ) (3
17} []

REN 17 ) [
55 [3]

DIO 8 16 mie
D10 7 15 %\
DIO 6 14 / \/
DIO 5 13 \@/

Pin No.| Signal name
12 SHIELD
11 ATN
10 SR@

9 IFC

8 NDAC
1 NRFD
6 DAV

5 EOI

4 DIO 4
3 DIg 3
2 Do 2
1 Dio 1

Figure 5-3 GPIB Connector Pin Arrangement
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5.3 Specification

5.3.2 Interface Function

Table 5~1 Interface Function

Code Function and explanation

SH1 |Source handshake function

AH1 |Acceptor handshake function

TS Basic talker function, talker release function by a listener's
designation, talk only mode function, serial poll function

L4 Basic listener function, listener release function by a talker
specification :

SRi |Service request function

RL] |Remote/local switching function available

PPO0 [No parallel poll function

DC1 |Has a device clear function (SDC and DCL commands available)

DT{ |Has a device trigger function (GET command available)

Cco No controller function

E1 Used open-collector bus driver. However, EOI, and DAV
is used a three-state bus driver.

5 -6 Oct 9/91



TR6143
DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITRO
USER'S MANUAL

5.4 How to Handle the GPIB

5.4 How to Handle the GPIB

5.4.1 Connection with Component Devices

(1

(2)

(3)

(4)

As the GPIB system is composed of multiple devices, prepare the entire
system taking special care with the following:

Ensure that the state and operation of each device are correct before
connecting it by following the instruction manuals for the TR6143,
controller, and peripheral devices, etc.

The length of bus cables are connected to each measuring instrument
and controllers should not longer than necessary. The length of each
cable is to be 4 m or less, and for the total length bus cables, the
number of devices connected to the bus should not be more than 10.
Advantest can provide the cables listed in Table 5-2 as standard
cables. '

Table 5-2 Standard Bus Cable (Optional)

Length | Nomenclature

0.5 m 408JE~-1P5

1 m 408JE-101
2 m 408JE-102
4 m 408JE-104

The connectors for bus cables are of a piggyback type. As one
connector has both male and female connectors, it can be used in
series.

When connecting bus cables, do not use three or more connectors in
series. And fasten them securely with a connecter set screw.

Before the power of devices connected to the bus is turned on, ensure
that the power conditions grounding, and setting conditions are
correct when necessary for each device. Be sure to turn on the power
to each component device. If a device does not have the power on, the
entire system operation cannot be guaranteed.
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5.4 How to Handle the GPIB

5.4.2 Setting of Addresses and Turning the Header on and off

The setting of GPIB talk/listen addresses and turning the header on

and off are done using the keys on the panel of the main body.

Any

address can be set in a decimal code from the 31 kinds listed in

Table 5-3.

Table 5-3 Address Code

Address

{Decimal code)

Setting of the lower two digits

ASCII code

Listen

Talk

QIR bW -0

W NDNDNNMNNMNDNONMDODODS OSSO0
CWRJdAMHLWNDN 2OWOIAUVBEWN-O0OW

SP

A 0 OO U & Wk 20N

v

U= NrmNKXE O UWION"NOZE2rRUHMNIQOUMEBUOWD®
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5.4 How to Handle the GPIB

@ Select the below display by pressing the third parameter switch.

Select an address by
setting these digits.

Set or release the talk only
mode by setting this digit.

S

Ll
I’} : ADDRESSABLE
] : Talk only mode

Turn the header on or
off by setting this digit.

Ll
1 : Header on -
= 1 Header Off (Under bar)

@ Move the cursor to a digit that you want to change by pressing [{jor[5].

Change each setting by turning the data knob.
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5.5 Command Buffer and
Measurement Data Buffer

5.5 Command Buffer and Measurement Data Buffer

To shorten the time that the GPIB bus is occupied, the TR6143 stores the
program code in a command buffer in the listener mode and after receiving
a block delimiter, analyzes the stored program code and executes it.
During this execution, it can control other devices.

The measured data during a sweep can be stored in a measurement data
buffer and transferred to a controller in batches. (see 5.6.10 Data
Output Request and Setting of Delimiter /header.)

The measured data is stored one item after another in a measurement data
buffer by OM5 being set and the data can be transferred in the order of
measurement by sending a send request to OM! or OM2 with the talker
specified.

The buffer size is shown in Table 5-4.

Table 5~4 Buffer Size

Buffer Size

Command buffer 128 bytes

Measurement data buffer | 1024 bytes
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5.6 Setting of Each Function
and GPIB Program Code List

5.6 Setting of Each Function and GPIB Program Code List
All functions of the TR6143 can be remotely set by a GPIB controller. In
this section, an example of program with which a Hewlett Packard 9816
desk~top computer is used to set each function is explained.

All examples here are set from the initial state.

Bx. 5-1: Voltage generation by voltage generation function -100 V
Current limiter 500 mA, OPERATE ON

OUTPUT 701 ; "ve D-100v D500 MA E"
| I L LJd | |

OPERATE ON

Current limiter: 500 mA

- Voltage generation: =100 V

~Voltage generation function (110V range)

— GPIB address of this device (when it is set to 01)

- I/F selector

- Assign the 9816 to the talker, the TR6143 to the listener

Programmed as shown above and run, the TR6143 is set for voltage
generation: voltage generation -100 V, current limiter 500 mA, and

operating {(output on). V6, D, V, MA, E, and so on in the program are GPIB
commands used to control the TR6143.
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Table 5 - 5 GPIB Program Code List

Sweep mode Usable code in the sweep mode

Initial value:

A value set by an initialization code

Item Code Contents Initial | Sweep
value mode
Function/Range v3 320 mv
V4 3.2V
V5 32V
V6 110 v o
I-1 32 ua
10 320 pA
I1 { 3.2 mA
12 32 mA
I3 | 320 maA
I4 2 A
Generation value, limit Initial value: D + 000.00 V,
value D + 0500.0 MA
Range specification: Range is specified by
D * dddd Function/Range code.
Automatically optimum range
: Dz dddd Unit
Header Data Units
Polarity
Output on/off and Set output ON
Initial setting Set output OFF ° o
Initial setting and set output
to Off
Response mode RPO SLOW o
PR} FAST
Limit/Oscillation uzo OFF o
detection buzzer Uzt ON when limit or oscillation is
detected
Buffering control B Buffering-control generation values.
Output varies at "E".
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{(cont'd)
Item Code Contents igisial ig::p
Sampling mode MO RUN o
M1l HOLD (SINGLE)
NULL NLO NULL OFF o
NL1 NULL ON
Comparison operation | C00 Display, comparison result buzzer o
OFF
Cco1 ON
Comparison result uz3 Buzzer ON for "HI"
buzzer uz4 Buzzer ON for "GO"
Uz5 Buzzer ON for "LO"
Comparison operation upper/lower Initial value: KH + 0000.0 MA
limit value + 0000.0 MA
KH comparison upper limit value, comparison lower limit value
Auto range RO AUTO
R1 LIMIT range fixed o}
Integration time IT2 10 ms
IT3 1 PLC (o]
IT4 10 PLC
IT5 100 PIC
Frequency of power LFO 50 Hz
supply LF1 | 60 Hz
Auto calibration ACO OFF
AC1 ON o
Linear sweep range SRO Automatic setting of sweep range o
mode SR1 Setting of fixed sweep range
Sweep function Initial value: SN000.00V, 000.00V, 000.00V
Linear sweep: SN start value, stop value, step value
Log sweep : 8G start value, stop value, single-decade division
number
Random sweep: SC start address, stop address
Sweep time parameter Initial value: sP10, 10, 10
: SP hold time, delay time, period time (Units ms)
: SI period time (Units 100 ms)
5-13 Oct 9/91




TR6143

DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITRO
USER'S MANUAL :

5.6 Setting of Each Function
and GPIB Program Code List

(cont'd)
Item Code Contents £Ziﬁial :Zg:p
Reverse mode svo Reverse OFF o
svi Reverse ON
Single/Repeat T2 Single sweep o
T3 Repeat sweep
Sweep mode TO Sweep mode ON by auto trigger
T1 Sweep mode ON by external trigger o
Ci Sweep mode OFF o
Measurement/Sweep T9 Trigger in Hold mode, Auto sweep o
Start start, External trigger start, and
trigger
Pause auto sweep Cc2
Clear measurement c4 o
buffer
Output mode of CPO FRONT
Complete signal cp1 END o
cp2 HI
CP3 GO
CpP4 LO
Setting memories of random sweep data
: N100, D1V, D2v, ceeeey P
Memory Data at Data at Memory setting
address address 100 address 101 termination
Request data output oMO0 Request to output generation values
in ASCII "
oM1 Request to output measured values o o
in ASCII
oM2 Request to output measured values
in binary
oM3 Request to output amount of data in
buffer memory
oM4 Request to output operation status
Operation of meas- OM5 ON
urement data buffer oM6 OFF °
5~ 14 Oct 9/91




TR6143

DC VOLTAGE AND ELECTRIC CURRENT SOURCE/MONITRO

USER'S MANUAL

5.6 Setting of Each Function
and GPIB Program Code List

(cont'd)
Item Code Contents §:i§ial :Z::p
Block delimiter DLO CR/LF, EOI o
DL1 LF
DL2 EOI
String delimiter SLO » {(comma) o
sL1 ., (blank)
SL2 CR/LF
Header output s4 OFF
s5 ON le]
Service request S0 ON
sS1 OFF
Status byte function| S2 Level O o
| S3 Level 1
Mask bit setting MSnnn| 0 to 255 o
Initial value: MS 000
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5.6.1 Generation Function and Range Setting

Ex. 5-2: Set to voltage function, 32 V range
10 ourpuT 701; "V5"
20 END

Table 5-6 Generation Function and Range Code

Code | Function | Range | Initial value
V3 VOLTAGE 320 mv
V4 3.2V
VS 32 v
V6 110 v o
I-1 CURRENT | 32 pA
I0 320 ua
I 3.2 mA
I2 32 mA
I3 320 mA
I4 2A
CAUTION

If the function is changed and the limit value becomes less than
300 counts, the limit value will change to 300 counts.
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A range setting range for a limiter set value is shown in Table 5-7.

Table 5~7 Setting Range for Limiter Set Value

Function Limiter Set Value Setting Range
Voltage |0 to 0500.0 mA V3 to V6 ‘
0500.1 mA to 1000.0 mA |V3 to V5
V6 (However, set value to be 64 V or less)
1000.1 mA to 2000.0 mA [V3 to V5
V6 (However, set value to be 32 V or less)
Current 0 to 32.000 V I-1 to I4
0 to 032.00 V
032.01 V to 064.00 V I-1 to 13
I4(However, set value to be 1 A or less)
I4(However, set value to be 0.5 A or less)

5.6.2 Setting of Voltage, Current Generation Value

and Limit Value

Ex

. 5-3: Set the voltage generation to 010.00 V, and current limit to
2 A for the voltage function 110 V range.

10
20
30

ouTpuT 701; "Vé6"
OUTPUT 701; "D10 D2A"
END

Explanation

10 | Sset to voltage function 110 V range

20 | Set the voltage generation to 010.00 V without changing
the range, and the current limit to 2000.0 mA (range is

changed) .

30 | Terminate
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Ex. 5-4: Set the voltage generation to 10 V and current limit 2 A
using the voltage function.

10 OUTPUT 701; "Vé"

20 OQUTPUT 701; D10 V_ D2A"
30 END

If a unit is entered, it will be set to an optimum
range automatically.

Explanation

10 | Set to voltage function.

20 | Set the voltage generation to 10.000 V (change to 32 V

range), and current limit to 2000.0 mA (change to 2 A
range).

30 | Terminate

The general format of a generation value or limit value is shown below.

e

L—— Units v vV (volt)

mV (millivolt)

A (ampere)

mA (milliampere)

UA uA {(microampere)
Omitted: Set by current range

>

LData Decimal point + numeral (0 to 9, effective
numerals except for the first 0, maximum of 5
digits)
Lpolarity + : Positive
- : Negative
—Header
CAUTION

For exponent format data (0.32E + 2), error occurs after diciphering.
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The method of setting a generation value or limit value for a function
is shown in Table 5-8.

Table 5-8 Method of Setting Function, Generation Value, and Limit Value

VOLTAGE CURRENT

Generation value setting
Range not changed | D + 32 D 320
Range changed D+ 32V |{D 320 MA

Limit value setting D 320MA |D 32 V

Ex

5-5: Set voltage generation values in the order of 20 V, 40 V,

and 80 V. The function and voltage limit is set to the
below values. '

o Voltage function 32 V range
o Current limit value 2000.0 mA

10 OUTPUT 701; "D20 V"
20 outpuUT 701; "Dt A"
30 OuUTPUT 701; "D40O V"
40 OuUTPUT 701; "DO0.5 A"
50 OuUTPUT 701; "D80 V"
60 END
Explanation

10 | Set the voltage generation value to 20 V.

20 | Reset the current limit value to 1 A, (A setting of
40 V with the current limit value 2000.0 mA cannot be
made.)

30 | Set the voltage value to 40 V.

40 | Reset the current limit value to 0.5 A. (A setting
80 V with a current limit value 1000.0 mA cannot be
made.)

50 | Set the voltage generation value to 80 V.

The generation setting range for a limit value and limit value setting
range for a generation value are shown in Tables. 5-9 and 5-10.
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Table 5-9 Generation Value Setting Range for a Limit Value

Function Limit value Generation value setting range
Voltage |Limit minimum value to 0500.0 mA | 0 to 110.00 V
0500.1 mA to 1000.0 mA 0 to 064.00 V
1000.1 mA to 2000.0 mA 0 to 32.000 V
0 to 032.00 V
Current |Limit minimum value to 32.000 V | 0 to 2000.0 mA

032.01 V to 064.00 V
064.01 V to 110,00 Vv

Limit minimum value to 032.00 V

o

to 1000.0 mA
0 to 0500.0 mA

Table 5-10 Limit Value Setting Range for a Generation Value

Function Generation value Limit value setting range
Voltage 0 to 32 000 V Limit minimum value to 2000.0 mA
0 to 032.00 Vv
032.01V to 064.00 V Limit minimum value to 1000.0 mA
064.01 V to 110.00 V Limit minimum value to 0500.0 mA
Current 0 to 0500.0 mA Limit minimum value to 110.00 V

0500.1 mA to 1000.0 mA
1000.1 mA to 2000.0 mA

Limit minimum value to 064.00 V
Limit minimum value to 032.00 V
Limit minimum value to 32.000 V

Limit minimum value:

Set values of the voltage limit and current limit should be 300
counts or more.

300 counts in each range

CAUTION
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5.6.3 Output ON/OFF, Initialization, Response, and Limit/Oscillation
Detection Buzzer Control

Ex. 5-6: Set the limit/oscillation detection buzzer to ON, response
to the fast mode, and output to ON. ’

10 OUTPUT 701; "UzZ!l RP1 E"

20 END
Function Code | Initial value Remarks
Output ON/OFF
ON E
OFF H o]
Initialization C See the initialization codes and
parameter set values when the power
was turned on.
Response mode
SLOW | RPO o]
FAST | RP1

Buzzer by limiter/

oscillation detection
OFF Uz0 o
ON Uz1
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The initialization codes and parameter set values at power-on are

listed in Table 5-~11.

Table 5 - 11

List of Initialization Codes and

Parameter set values at Power-on

Function

Execution by
initialization Code

At power on

Generation function
Generation range
Generation value

Limit wvalue

Output On/Off

Response mode

Buzzer by limit/oscillation
detection

Sampling mode

NULL

Comparison operation display
Comparison result buzzer
Comparison operation upper
limit value

Comparison operation lower
limit value

Auto range

Integration time

Operating power frequency
Auto calibration

Sweep

Sweep start value

Sweep stop value

Sweep step value

Start address

Stop address

Hold time

Delay time

Period time

Reverse mode
Single/Repeat

Sweep mode

Complete signal output mode
Random sweep data

Data output request
Operation of measurement
data buffer

Block delimiter

Starting delimiter
Header output

Service regquest

Status byte

Mask bit

VOLTAGE

110 V ragne
+000.00 V
0500, 0mA
OFF

SLOW

OFF

RUN
OFF
OFF
OFF
+0000.0 mA

+0000.0 mA

OFF
1 PLC

"No change

ON

Linear

000.00 V
000.00 V
000.00 Vv

10 (Log sweep)
000

000

10 ms

10 ms

10 ms

OFF

Single

OFF (DC mode)
END

No change
Measured - data (ASCII)
OFF

CR/LF, EOI

¢ (Comma)

ON

Transmit Off
Level O

0

Backup

|

Backup
OFF
Backup

Backup
OFF

Backup
1

v
Backup

Measured data (ASCII)
OFF

CR/LF, EOI

; {(Comma)
Backup
Transmit OFF
Level 0

0
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5.6.4 Buffering Control for Voltage and Current Generation Value

Ex. 5-7: Change set values of two TR6143s (set GPIB addresses to |
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