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INTRODUCTION

We thank you for having purchased the Model 7651 Programmable DC Source.

The Model 7651 is a result of the very long experience and technological process
accumulated in our company in the areas of high accuracy and high speed measurement
technologies. Further, this is an instrument designed to meet a variety of the customer's
needs as it is a multi-functional high response speed and high accuracy DC current and
voltage generator.

Please read this manual carefully before using the meter. It is necessary to study all
the controls and functions of the meter for correct measurement and maximum utilization.

Precautions

1. To maintain stable operation and high performance for an extended time period, read
Section 1.1.3 and follow the precautions described in that section.

2. This manual covers detailed operating instructions and measurement procedures, but if
you have any problems or questions, contact your nearest Yokogawa representative.

3. The contents of this manual will be subject to change without notice.

4. All of part of this manual is prohibited to be copied.

Warranty

Yokogawa warrants this product, for 12 months from the date of delivery,
against defects in materials and workmanship. Yokogawa will repair or
replace a product which proves defective during the warranty period due to
materials or workmanship defects, provided that the product is returned to
Yokogawa or a Yokogawa representative authorized to perform in warranty
repair of the product. Yokogawa reserves the right to determine whether
product failures are due to defective materials or workmanship, or to other
causes not covered by this warranty. No other warranty is expressed or
implied. Yokogawa is not liable for consequential damages.

FD No. 10012-Q
© Copyright May 1990 {YK). 3rd Edition : May. 1996 {YG) M 765%-01€






This instruction manual is divided into eight chapters that describe the functions of
and the methods of operating this instrument. :

Persons using this instrument for the first time are advised to carefully read through
this manual starting from the Chapter 1 “Outline”.

Those with some familiarity with instruments of this nature can read Chapter 3 for
operating the instrument immediately. In particular, Section 3.4 and Sections 4.1 to 4.6 in
Chapter 4 are especially useful as they describe the basic settings and the functions of the
instrument.
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1. OUTLINE

The Model 7651 Programmable DC Voltage / Current Generator is a general purpose
generator designed with the latest technology by Yokogawa. It has been possible to obtain
both high response time and high resolution because of the use of dual multiplying D-A
converters besides greatly improving the accuracy as well as the stability. Further, since
the sink function (absorption of current) is also provided in addition to the source function
(supplying of current), this instrument ecan function as a true constant current source.
Furthermore, this instrument is provided with a variety of very strong functions that make
the instrument ideal for use in measurement systems. For example, a programming
function with a maximum of 50 steps of programming is provided, and the IC memory card
(sold separately) can store upto seven types of programs. In addition, the instrument
comes with the GP-IB and the RS-232C interfaces as standard features. Thus, this
instrument cannot only be used in research and development work but also in production
lines, servicing, maintenance, and all related areas.
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1.1 Operation Preliminaries

This instrument is thoroughly tested at the factory before shipment. When it is
delivered, check that all accessories are included in the packing case. Also checlk that the
instrument model and specifications are correct. Perform a visual check to ascertain that
no damage occurred during shipment.

1.1.1 Model and Specifications
The instrument nameplate is located at the rear of the instrument as shown in Figures
1.1 and 1.2. Check this nameplate to confirm that the instrument model and suffix codes
agree with your specification requirements. Should any questions arise which may not be
answered specifically by these instructions, contact your nearest Yokogawa representative.
In this case, write the Model and Serial No.

Model Numbers and Specification Codes

Table 1.1 Mode! Numbers and Specification Codes

Model No. Specification Code Remarks

7681 01 l--ereniiaiaii, Front panel output terminals &
with GP-IB interface

651 02 jeerviiiiiniiaean Front panel output terminals &
with R8.232C interface

651 1F e Rear panel output terminals &
with GP-IB interface

7651 12 feeieceieiiiiil Rear panel output terminals &
with RS-232C interface

Version — A i
el R 100V AC, 50/60Hz common use
{Can be set to 115V AQ)
et EEEEEERR IR 115VAC, 50/80Hz common use

(Can be set to 100V AQ)

Power Supply

Voltage ' REEREER 206VAC, 50/60Hz common use
{Can be set to 230V AD)
el EE T 230VAC, 50/60Hz common use

(Can be set to 200V AQ)
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1.1.2 Accessories
The accessory items shown in Figure 1.3 and Table 1.2 are supplied with the
Upon receipt of the instrument, check that all the accessory items are

instrument.

included.

If any of the accessory items are not found, contact vour nearest Yokogawa

representative.

(See the rear cover.)

Figure 1.3 Accessories

Table 1.2
Item Parts Part No, Quantity Description
. Instailed in
@ Fuse A9130 KF 1 315mA TL(100V series) the fuse holder
or at the rear of
AS127 KF 1 [160mA TL{200V series) \ 02 i0str-
@ Remote connector AS024 KC 1
@ Instruction manual IM 7651 -01E
@ Power supply code A9009 WD 1 100V series
or
AS0G8 WD i 100V series {conforms to UL standard)
or
AB011 WD 1 2006V series {conforms to VDE standard)
or
AS015 WD 1 200V series (conforins to SAA standard)

Note : We used to attach the manual "An Outline of PG-I8" to the product equipped with the GP-IB
option. However, we feel that there is no necessity anymore to provide this manual with every unit
equipped with this option, since GP-IB has become a well-known feature. Therefore the manual “T
An Outline of GP-IB” (T1 3800 -01) has been prepared instead of the instruction manual. This Tl is
available upon request from your nearest Sales & Service Center. Addresses may be found on the
back cover of each instruction manual.
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1.1.3 Precautions

Always observe the following for correct and safe instrument operation.

Table 1.3 Precautions

On this instrument:

Do not put any container with water, ete. on this
instrument. I liguid gets on the instrument, unplug the
power cable from the power outlet and contact your nearest
Yokogawa service representative.

Do not put any heavy instruments on this instrument. If
so, the case may be damaged and/or a bad influence may be
exerted on this instrument due to bad ventilation.

Prior to carrying the
instrument:

Prior to ecarrying the instrument, remove the power cable
from the power outlet and all the external wires connected to
the instrument.

Do not apply shoek to this
transportation. If so, the instrument may be damaged,

instrument  during

Cleaning:

Do not use benzene or lacquer thinner to clean the case or
front panel. Otherwise they will deform or the paint will fall
off.

When the insitrument
is not used for a long
time:

When the instrument is stored, remove the built-in battery
from the case. Otherwise, rust may be formed due to solution
leakage, thereby. hindering normal operation and also
damaging the memory card.

Never touch internal
components and
parts:

Do not remove the meter case top which covers the high-
voltage circuit.

Ask for internal inspection and adjustment to your nearest
Yokogawa service representative.

When the instrument
is abnormal:

i the instrument fails (smoke is emitted and/or abnormal
sound is produced), remove the power plug from the power
outlet to suspend operation.

Contact your nearest Yokogawa service representative.

Power cord:

Do not put anything heavy on the power cord. Do not
allow the power card to come into contact with heat sources.
The faulty power cord may cause an eleciric shock or fire.

In this case, contact your nearest Yokogawa service
representative. The power cord part No. for domeslic use is

AQGGOWD

Operating
environment:

Select an installation location where Lthe insirument is
well-ventilated in order
Do not

to prevent the instrument from

lemperature rise. leave the instrument in direct
sunlight.
Select a location where the ambient temperature varies

little. An ambient temperature of ahout 23°C is recommended.

IV 7651-01F




1.6

1.1.4 Operation Check

(1) Power Supply Connection

O After installing the instrument, connect the power supply cord (supplied with the
instrument) to the power supply connector at the rear of the instrument (see Figure
1.4).

@ Check that the instrument power switch (front panel) is in the OFF position. Connect
the power plug to the power outlet as shown in Figure 1.4. Always use a power
supply within the rated voltage. The rated power supply is indicated to the side of the
power switch (see Figure 1.4).

Power cord

Power connactor

Figure 1.4 Power Supply Connection
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{2) Turn ON the power
Turn ON the power and check that the instrument is automatically tested.

Power switch (POWER)
{Press the switch to turn ON the power and
press again to turn OFF the power)

Figure 1.5 Power Swiich ON

® Self test when the power is ON.
When the power turns ON, a self-test starts automatically. Check that the following

“opening” messages are displayed.
If the opening messages are not displayed in the following order, an instrument
internal circuit may be defective. If so, contact your nearest Yokogawa service represent-

ative.

Power ON Example : Power ON
4 - A e
[ | { Madel No. displ
Model No. dispiay ' a J ' odel No. display
¥ N i P
(rere :
Versien No. '.’-' L{ : Version No. display
¥ o A A
B R I B | GP(Gr-18) or I'S (RS-
Communication Lii Li 1 232C) will be
function dispiay ¢ displayed along with

the GP-IB address or
the handshaking
method, the baud
rate, and the

™

L
i::' o
gy
-

Y .

Initial settin ‘ communication data
: e ri 7 i It I format in the case of
NEEREEENEN RS-232C interface.
‘ ¥
Qutput enable Normal Mode
status
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1.2 Features
M High Accuracy Output

High accuracy : £0.01% of setting £200uV (10V range, 90 days, at 23£5°C)
+0.02% of setting £100nA {(ImA range, 90 days, at 231 5°C)
High resolution : 100nV DC (310mV range)

High response speed : 10ms/ +0.1%
Low noise : 15puVpp (1V range, DC to 10Hz)

The Model 7651 uses the multiplying D-A converters for Digital to Analog conversion
because of their excellent response speed characteristics. In addition, duplexed converters
are provided so as to achieve high resolution. Strengthened software provides far greater
linearity than ever before. High accuracy outputs are therefore guaranteed in all ranges.

M Sinking and Sourcing

In conventional constant voltage or current generators, it was possible to supply
current from the instrument (source of current) but the instrument was not capable of
sinking current (absorbing current from the load).

However, the Model 7651 can act both as a source as well as a sink of current and
hence it will be true constant voltage source that will be independent of the load. In
addition, it can also be used as a high accuracy constant current electronic load in battery
discharge characteristic tests or in measuring the loaded output characteristics of power
supplies, etc. )

Because of the ability of the instrument to source as well as sink current, operations
are possible in all four quadrants of the I-V plane thus making it easy to drive both
capacitive and inductive loads without any difficulty.

B Bi-pelar Output

The bipolar output of the Model 7651 does not use mechanical contacts for inverting
the polarity, there will be no abnormal voltage (or current) generation at the time of
polarity inversion. This makes it possible to truly vary the output continuously from the
positive maximum value to the negative maximum value. This is very useful in
evaluating comparators, or in polarily inversion in physics experiments where the
thermally induced voliages need to be cancelied.

M Output Data of 50 Steps can be Memorized

Upto 50 steps of output data can be memorized. Further, the sweep time can also be
sel in addition to the setting of the generation interval both of which together can be used
to generate step, ramp, triangular and other types of waveforms.

In addition, the use of the IC memory card allows the user to store upte seven types of
programs or patterns in each card so that any number of programs can be stored and can
be recalled at any time the user wants which will greatly improve the efficiency of work in
field operations.

IM 7651-01F
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Reaching Out for Greater Each of Use

Two types of Data Set Up Modes:

One of the following two types of modes can be selected according to the need.

® Continuously variable mode: Each digit can be set to any required value using the
UP (A) and DOWN (V) keys. The output value will
change continuously when these UP or DOWN sw1tehes
are kept pressed continuously.

¢ Data mode : The value to be set can be entered directly using the ten

keys in this mode.

® Programmable Voltage/Current Limiter

The voltage limiter can be set to any value within the 1V to 30V range, and the
current limiter can be set to any value within the 5 to 120A range.
Even if the limiter operates due to accidental overloading or shorting of the output, the
7651 automaticaily recovers to the original condition as soon as the overload is removed.

@ Software Calibration Function

The 7651 is provided with built-in calibration software which makes it easy to calibrate
the unit by operating the switches on the front panel or by sending appropriate commands
over the communication lines. There is absolutely no need for complicated adjustments to
be made after opening up the case, etc. This software calibration function makes it easy
for anybody to maintain the accuracy of the Model 7651.

@ Standard Equipment of GP-1B or RS-232C Interfaces
It is possible to select either the GP-IB interface or the RS-232C interface for the
instrument depending on the current system being used. The following functions can be
controlied because of the communication functions and a set of comprehensive commands;
¢ All functions controlled by the front panel keys
Output of set data
Output of panel set-up information
Setting and reading of program steps
Output of the status byte

e & & @

¢ Selection of Front Panel or Rear Panel Output Models

The 7651 comes in two models which differ only in whether is the output is made on
the front panel or on the rear panel. The model that is most suitable for the purpose,
whether for bench use or for system rack mounting, can be selected by the user as per the
nesd.
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1-10

1.3 Block Diagram and Operation

(1) Block Diagram

Figure 1.6 shows the block diagram of the 7651.

The instrument consists of the set voltage generation section, the power amplifier
section, the output selection circuit, the limiter control circuits, the CPU control circuits
and the digital section.

Reference
voltage  p—
soutte
-] o-a O SENSE mi
converter & I SENSE i
emat 1o |PLSireuiT (D 4 Power Output  E—1—{D GUTRUT i
] paraliei ampiitier - selection O s
S?M K converson b 0-a ircurt | BENSE Lo
eIrcuit converser cireu E )
cey —>-| arcuit {2} B OUTPUT Lo
SERLN)
t
Relay /FET {3 G
switgh
cantrob
areuit
I Keyboard }-> Keyboard f
display  PANG LAun ROM Cverload ¢
- contrel NV vl ram overvoltage
Cisplay circuit detection
qrot
GP-1B Cammuynica
o o PN @ i€ card bed  Limiter
RS-232-C interf, et
interface v [<EfViid

Figure 1.6 Block Diagram of the 7651

(2} Operation
(a) Generation of the Output Set-Voltage

The output set-voltage is generated from the reference voltage value by converting the
digital value set by the CPU in the two D-A converters (1) and (2) into an analog voltage.
The D-A converter circuit (1) generates an analog signal corresponding to the higher order
- 8 bits of the total 20 bits of data corresponding to the required set-voltage. The D-A
converter circuit (2) generates an analog voltage corresponding to the lower order 12 bits of
the required set-value and supplements the D-A converter (1). The outputs of the two D-A
converter circuits are then added together and the sum is then input te the power
amplifier.

(b) Power Amplifier
The power amplifier carries out the power amplification of the output set-voliage in
accordance with the function and the range selected.

{¢) Output Selection Circuit

The output selection circuit switches the output of the power amplifier depending on
the range. The type of oulput circuit used for each function is shown in Figure 1.7 below.

IM 7651-01E
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(i) Constant Voltage Output (1V, 10V, 30V)

Rf
Wy O SENSE Hi
; }
T QUTPUT Hi
E
O SENSE Lo
G OUTPUT Lo
Rs Rs is the shunt resistor used for monitoring
the load current in the overload/overcurrent
detection circuit.
(ii) 10mV, 100mV
Rf ]
W O SENSE Hi
Ri
A 180
CQUTPUT Hi
-
E 20
4 +—O OUTPUT Lo
O SENSE Lo
Note: The output circuit consists of an 18Q : 29 resistive
voltage divider network in the 10mV and 100mV ranges.
(ili) Constant current output (Ima, 10mA, 100mA)
O SENSE Hi
Rf
AN +—0O QUTPUT Hi
Ri Rs é
J ——0 QUTPUT Lo
-
4 © SENSE Lo

Vv

Figure 1.7 Types of Quiputl Circuits

{d) Limiter

The overload / overvoltage / overcurrent detection circuit operates by monitoring the
oulput voltage or the output current and comparing them with reference values. When the
detector circuit detecis an overload condition with respect {o the limit set-values, the
limiter circuit controls the output of the power amplifier so that the oulput is a constant
voltage or current. In addition, this signal will also generate an interrupt to the CPU
circuit which in turn gives out the indication “—oL—" on the display unit.

When the detection circuit detects an overvoltage of more than %35V or an evercurrent
of more than +130mA, an interrupt is issued to the CPU eircuit to turn the output OFF,

IM 7651 -01E
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(e} CPU Control

The setting of data in the D-A converter circuits (1) and (2) and the control of the
relays and FET switches are done using the serial data sent from the CPU which is first
converted to parallel data before use.

(f) Digital Section

The computation of the data to be set in the D-A converters, the program control, the
processing for the display and keyboard interface, and the processings for the
communication interfaces are carried out on the digital section.
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2. NAME AND FUNCTION OF EACH
PART

2.1 Front Panel

7651 01/7651 02

3

)

F T | 2o leme.
) \\ \\ r’ T \\\ \\\ \\ N
§d & o bbooaddbd b

*  The functions in blue colar will become effective oniy when the SHIFT key is pressed.

e
o

Figure 2.1 Name of Each Part of the Front Panel of the Instrument

@ POWER Switch
This is the switch for turning ON and OFF the power supply to the unit. The power
will be switched ON when this switch is pressed once and will be turned OFT" when
the switch is pressed again. As soon as the power to the unit is switched ON, the
instrument carries out a self-test and the opening message given in Section 1.1.4 will
be displayed.

@ Function Keys
These are the switches for setting the output funclion: namely, DC voltage (V), DC
voltage (mV), and DC currenl {mA). The appropriate unit of the function that has
been selected will be indicated in the display section.
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@ Range Keys

M

These keys are used for setting the range.

a A . This is the UP key for increasing the range and the range increases by one
step when this key is pressed once. The maximum range that can be selected
in this way is 30V (100mA). Pressing this key further will have no effect

— when the range selected is already in the maximum range of 30V (or 100mA).

e« v ! This is the DOWN key for decreasing the range and the range decreases by one
step when this key is pressed once until the minimum range is reached to
i0mV (or 1mA). The range will not change any further even if this key is
pressed when the range is the minimum range.

UP/DOWN/ Ten Keys

These are the keys used for increasing (A) or decreasing (¥) the different individual

digits of the set-value and are also used for continuously varying the set value. When

the SHIFT key is pressed while these keys are operated, these keys can be used as the
ten keys (for numerals from 0 to 9) for inputting the output data, voltage or current
limit values, interval time, sweep time, etc., in the data mode.

Polarity Changing Key

This key is used for selecting the polarity of the output data (+ or —). Every time

this key is pressed, the polarity changes from + to — and from — to +.

LIMIT(V) Key

This is the key for setting the limiting value of the load voltage when the instrument

is in the DC current output mode. This limiting voltage can be set to any value in the

range of 1V to 30V in steps of 1V.

LIMIT (A} Key

This is the key for setting the limiting value of the load current when the instrument

is in the DC voltage output mode. This limiting current can be set to any value in the

range of 5mA to 120mA in steps of 1mA.

LNTVL Key

This is the key for setting the interval time during program execution. The interval

time can be set to any value in the range of 0.1s to 3600s with a resolution of 100ms.

SWEEP Key

This is the key for setting the sweep time period for program execulion. The sweep

time period can be set to any value in the range of Os to 3600s {1 hour) with a

resolution of 100ms. The sweep time period is set to 0 seconds when a step wavelorm

subput is required.

OUTPUT Key

This is the key for turning ON or OFF the output. When this key is pressed, the

output will appear at the output terminals with the correct set-value. When the output

is being made, the OUT lamp will light up in the display section. When this key is
pressed again, the output will be turned OFF and the QUT lamp wiil go OFF also.

Note, however, that the oulput can go OFF aulomatically if the function is changed

during data output (from V to mV or vice versa), or when a overvoltage or an

overcurrent condition occurs.
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® PRGM Key
This switch is for starting and stopping the program setting. When this key is pressed
for the first time, the program setting mode will begin, and when this key is pressed
again, the program setting mode will end and the data output mode will begin. The
setting of the output data by the program ufilizes the internai memory of the unit
which can accommodate a program having a maximum of 50 steps.

@ STEP Key
® During program execution :

When a program has been stored in the internal memory, pressing this key causes

the program to be executed one step at a time. However, when no program has

been stored in the memory, pressing this key will cause the error indication Err 05

to be displayed in the display section.

@ When a program is being set:

When this key is pressed once in the program setting mode while a previously

stored program is preseni in the memory, the setting operation moves fo the next

step of the program.

This key can be pressed in this manner until the step next to the last step stored

in the memory of the program is reached (that is, when the TIME display changes

to the nL display).
@ MODE Key
This swiich is for setting the execution mode of the program. The following two types
of program execution modes are available:

- REPEAT mode : In this mode, the program will be executed repeatedly from
the starting step to the last step. To stop the repeated
execution of the program in this mode, press the =’ key.
When this mode is effective, the RPT lamp in the display
section will light up.

. SINGLE mode : In this mode, the program will be executed only once from
the beginning to end. When this mode is effective, the
SINGLE lamp ‘will light up in the display section.

® HOLD Key
This key is pressed for temporarily halting the execution of the program. The program
execution can be started again from the step next to the one executed last by pressing
this key again.

® RUN Key
When this key is pressed, the program will be executed from the beginning with the
interval set at the time of executing the program,
© Note thal this key is also used during the program sef-up mode for reiracing the

program by one step backward (\/). The backward movement in the program steps

can be done upto the beginning of the program (that is, the state in which PC: 01).

©® DATA Key
This key used during set up of data for initiating the data mode in which the data is
set up directly using the ten keys. The data mode will be released when this key is
pressed again. When the data mode is effective, the DATA lamp in the display section
will light up. '
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@ CLR Key
¢ When the data mode has been set:
When the data mode has been set, this key is used for clearing the data being set
to zero, such as when a mistake has been made.
¢ When setting the range:
This key is used for increasing the range when the range is being set. See @
above for more details.
® IC Memory Card Insertion Slot
This is the slot for inserting the IC memory card. See Section 4.3 for details.
® SAVE key
This key is pressed for saving the program that has been stored in the internal
memory in the IC memory card. If this SAVE key is pressed when no IC memory card
has been inserted in the IC memory card insertion slot, the error message Err 34 wil
pe displayed in the display section. Press this key again after inserting the IC memory
card,
@ LOAD Key
This key is pressed for loading the program saved in the IC memory card into the
internal memory of the unit. If this key is pressed when no IC memory card has bene
inserted in the IC memory card insertion slot, the error message Err 34 will be
displayed. In this case, press this key again after inserting the IC memory card.
@ SHIFT Key _ .
This key should be pressed to enter the SHIFT mode whenever the functions marked in
blue color on the front panel are to be used. When the SHIFT mode has been entered,
the green lamp next to this key will light up. Press this key again {o release the
SHIFT mode and the green lamp too will go off.
@ ENTER Key
This key validates the entries made thus far for the output settings or for the condition
settings.
® LOCAL Key
This key is pressed for entering the LOCAL mode from the REMOTE mode while using
the instrument via the GP-IB or the RS-232C interface. In the LOCAL mode, the
seitings can be made using the keys on the front panel of the instrument. The
instrument will be in the LOCAL mode as soon as the power to the instrument is
switched ON,
@ SRQ Key
This key has the [oliowing functions when the instrument is being used in the remote
controlled mede depending on the type of interface that is being used for remote
control :
When using the GP-IB interface  : When this key is pressed, a service request will be
transmitted to the controller from this ins{rument.
When using the RS-232C interface : Qutputs one item of the set data.
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@ 1/F Set Key
This 1s the key for making the basic settings for the interface, such as the interface
address, the baud rate, etc.
When using the GP-IB interface  : This key is used for setting up the GP-IB device
address of this unit.
When using the RS-232C interface : This key is pressed for setting up the handshaking
methed, the data format, and the baud rate. See
Section 6.2 for further details.
@ INITIAL Key
This key is used for initializing either the 7651 entire unit or the IC memory card.
See Section 4.1 for further details.
& Display Section

Polarity Set data - Unit Program step No.
{program counter)

( AT, 5
L L

o o
i <

*:,.

Program new

Data mode Remote mode Program execution mode Calibration mode  Output ON/OFF ling

Polarity : Indicates positive or negative polarity.

Set data : This display contains the data digits {maximum value = 120000), the
decimal point, and the unit under normal conditions, but will display —
oL~ (OVERLOAD) in the event of an overload. This part also displays
the error message (Err OO) when a wrong entry has been made during
data setting up or when some other incorrect operation has been made.

Unit : This part indicates the unit {V, mV, mA, s) of the function or the time
being set or the menu symbols,
PC : This is the value of the program counter. That is, this is the step

number in the program stored in the internal memeory. The PC wvalue
can be in the range of 01 to 50, which means that each program ean
have a maximum. of 50steps.

TIME : This part displays the remaining part of the interval time during
program execution. In the program registration (set-up) mode, this
section of the display is used for indicating the head nL in an as yet
unprogrammed area.
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@ Output Terminals
The following two models are available which differ in the shape of the output
terminals.
7651 01/7651 02 : Front panel output-terminals models
7651 11/7651 12 :  Rear panel output-terminals models
Note: Please note that rear panel output terminals will not be present in a frent
panel output-terminals model nor will there by any front panel output terminals
in a rear panel output-terminals mode.

Shorting bars:
In the case of the 4-wire type
output in the DC voliage made,
these two shorting bars shouid be
detached befure connecting the
instrument to the load. In all
other modes, the shorting bars can
either be left in place or can bhe
opened out because the SENSE
terminals will be open in any case.
Normally, it is advisable to short
the terminals L and G under usual
conditions of use.

These are the 4-wire type output

voltage detection terminals in <
combination with the OUTPUT Hi !
and Lo terminals,

These are symbaols of international
convention and caution the user to
refer to the Instruction Manual.
The same& symbols will be
T wax present in the appropriate sections
of the Instruction Manual aiso.
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2.2 Rear Panel

RSZ32C
@ CoOQQO0CQODO0 @
300000 QOLALO
RCE

@@ - A — 7 © ®@ &
i - Qg/ @5/ @fi /‘/ EM—J

Figure 2.2 Namnie of Each Rear Panel Part (7651 01/7651 02)
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Figure 2.3 Name of Each Rear Pancl Part (7651 11/7651 12)

JAN Caution
© Always check i the fuse capacity is correct whenever the power supply voltage is
changed!
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@ Power Supply Connector
This is a three-pin connector with ground. Always make sure that the power supply
voltage is within the rating of the instrument and that the frequency is also within the
specified range.
@ Fuse
Use a time lag fuse of 315mA (for 100V type) or 160mA (for 200V type) rating.
@ Power Supply Voltage Selection Switch
The instrument will have been set to the specified voltage at the time of shipment
from the factory.
200V type : 100V or 115V
200V type : 200V or 230V
When the power supply voltage needs to be changed (between 100V and 115V, or
between 200V and 230V), set the switches as shown in the following Table.

Table 2.1 Positions of the Power Supply Voltage Selection Switches

P
0\;}2()1‘[t§;§ply Switch Position Fuse TRemarks
Fo o om = 1
t 1
t 1
t !
i !
100V 1 ]n
!
= =]
= =
: { 315mA
t 1
= T
i
115V : : .
witch position
=1
i il
g -
; i
=
200V | 5
i
| | :
1 I
: : 160mA
t !
= B
230V : :
} i
] ;
] t
L......__,\___N,,,;

\ The parts enciosed in the dashed line boxes are
covered by the power supply voltage indicator
name plates.

@ Ground Terminal
This is the protective ground terminal connected to the chassis. Normally, for the sake
of safely, this terminal! should be connected to a good ground point through resistance
of 1008 or less. (There is no need to ground this terminal separately when the power
supply cable uses a ground pin and the power supply socket has been properly
grounded.)

@ GP-IB Connector (in Models 7651 01 and 7651 11)
Note: The models 7651 02 and 7651 12 will have the RS-232C connectors in this place.
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® CAL/SOURCE, Calibration/OQutput Mode Switch
This switch is used for selecting between the calibration and oufput modes and should
be set to the SOURCE position under normal conditions of use. Only when the
instrument is being calibrated set this switch to the CAL position.

& EXT TRIG & OUTPUT Connector (remote control input/output connector)
This is the connector for the input signals from and the output signals to external
devices, such as the external trigger input (for step execution of the program), the
ready signal (indicating that the change in the output is compiete, ete).

® Output Terminals
These terminals will have to be connected to the load after removing the shorting bars
in the 4-wire DC voltage output mode (V function).
in the other modes, it does not matter whether the shorting bars are removed or not
because the SENSE terminals will be open anyway.
Normally connect the terminal L to the terminal G.
The rear panel output models are supplied with a terminal cover as an aceessory.
Keep the output terminals covered when they are not being used.
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3. OPERATING METHOD

The stand of this instrument can be
fixed in the position shown in Figure
3.1

When very high accuraey measure-
menis are {o be made, it will be
advisable to keep the unit perfectly
horizontal or on the stand. Also, make

sure thal there is no heat generating
source near the unit.

This insirument can zlso be mounted
on a rack using a rack mounting kit. ' Figure 3.1 Opening Out the Stand
The method of mounting on a rack
is shown in Figure 3.2 below.

{¢}) Mounting 35S single unit {d) Mounting JIS multiple units

Figure 3.2 Diagram Showing Rack Mounting of the Instrument

Caution |
© The window of the display section is made of thermoplastic material and hence care
should be taken not to touch this with the tip of a soldering iron, etc. Also, this part
should not be cleaned using thinner, benzene, alcohol, or other solvents.
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3.1 Preparations Before Use

® Connect the power supply cord to the power comnector in the rear panel and
connect to the correct power supply.
® OSwitch ON the power to the unit and warm up for more than 60 minutes.
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3.2 Operating Procedure

¢ The following is the sequence of operations for normal use.

Press the key-- -
{or the function

to be used.

Cir A

o : Range UP
(;.::Y} : Range DOWN

Instaliation

{

Wiring connections

¥

Switch ON

POWER

y

Function setting
\4 my A

(

y )y T3

¢

Range setting

G

ctr T
* VY L
Initialize
w{y INITIAL el
Set output YES |
conditions? Setting voltage limit
e o
NO LINTTIV)
é
Setting current limit
LAITiA) >
Setting interval time
-.....}. -
INTVE
Setting sweep time
duration ]
SWEEP
=l
Y
s output mode Setting the
program mode? program run -
mode
NO
¥
Set-value
output ON.

Figure 3.3 The Standard Procedure of Operation,

This

Indicates the name of the key to be used.

.. The condition

will be RC as
sgon as the
power is
switched ON.

This will be 30V
when the power
supply is
switched ON.

This will be
120mA when the
power is
switched ON.

. This will be 0.1s

when the power
is switched ON,

.. This will be €.0s

when the power
is switched ON,

will be the

REPEAT mode when
the power is switched

ON.
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3.3 Connection Method and Usage Precautions

(1) DC Voltage Output (V Function)

In the DC voltage mode, this instrument functions as a constant voltage source with a
low output impedance and using a 4-wire connection method (for remote sensing),
{(a) Standard connection method

If the voltage is applied using only two wires to a load that draws relatively large
current, the voltage drop in the lead wires upte the load may become quite large so that
the set voltage will not be applied to the load correctly.

In such situations, if the voltage is applied to the load using the four wire method in
which the two terminals of the SENSE lines are also connected to the two terminals of the
load, the voltage drop due to the lead wires upto the load will be compensated for and it
will be possible to apply the correct set-voltage to the terminals of the load. These two
methods of connecting the load using the 2-wires and the 4-wire methods are shown in
Figure 3.4 below,

Z-wire method of connection

+SENSE
+ OUTPUT

T
t Valtage drop in the jead wires
Vdrop=2r-4

The set-voitage appears between these two terminals.

- SENSE
- QUTPUT

4-wire method of connection

+SENSE
+OUTPUT

i ) The set-voltage appears between

these two terminals.
- SENSE J p
~ OUTPUT /
-

The voitage drop due to the
resistance of the lead wiras is
compensated.

Figure 3.4 2-Wire and 4-Wire Methods of Connecting the Load
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(b} Connection method using guard shield

When some other measuring insirument is connected to the 7651, in most cases, the
grounding point in the other instrument will be distant from the grounding point of the
7651 and hence a common mode potential difference can be generated between these two
ground points. The current due to this common mode voltage difference Ecm as shown in
Figure 3.5 will flow into the measuring instrument via the stray capacitance C1 between
the case and the chassis of the 7651, the insulation resistance R1 between them, and the
lead wires. This current will create a voltage drop in the lead wire resistance which will
be present as an error in the output voltage. In order to remove the effect of the common
mode voitage, it will be nrecessary to make sure that the impedance between the case and
the chassis is made very large and that the current due to Eem will not flow into the lead
wires.

To do this, a guard shield is placed between the case and the chassis and is connected
as shown in Figure (b). In this case, the current due to Eem will flow into the outer
sheath of the shield wire via R3 and C3 and hence will not cause any voltage drop in the
signal lines thereby eliminating the effect of the common mode voltage in the load voltage.
In this case, because the guard is provided, the effective impedance between the case and
the chassis will be very high.

7651 CASE
CASE GYARD
CHASSIS CHASSS
W e — —
A+ r A N r1 £y A
i L T N i }
[ |
T - 2 RL T T i r— RL
3 8 1% S
L Y A
T GLER,| o &
Cy = Ry
GT3 Ry
o 2
o he=y
1 Ecm b Ecm o
{(a} When there is no guard (b) When there is a guard
Civ By : Btray capacitance and insulation resistance between the case and the chassis
Cay Ry ¢ Btray capacitance and the insulztion resistance between the guard and the chassis
Cs, Ry Stray capacitance and the insulation resistance between the guard and the case
ri, r2 ¢ Lead wire resistances
E em :  Common inode voltage

Figure 3.5 Method of Connecting iic Guard Terntinal

(¢} Effect of lead wire resistance in the 4-wire method
¢ DMake sure that the resistance (r) of the lead wires on the output side is less than
108. If the resistance is more than 10Q, there may be situations when the output
value may be alfected depending on the load current.

® The input resistance of the SENSE terminals is about 40k
The effect of this will be ;Y0 (rX 2)mV.
This means that the effect on the output wiil be 0.01% when r is 2Q.
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{d) Current limiter

The output current will be limited depending on the setting of the current limiter in
all the ranges of DC voltages (V funection).

The output will be turned OFF by the trip function when the voitage between the
OUTPUT Hi and Lo terminals exceeds about +35V or when the current through these
terminals exceeds about £120mA due to external voltage or current sources. For further
details, see Section 4.5 on the operation of the limiters.

(2) DC Voltage OQutput (mV Function)

In the 10mV and 100mA ranges of the DC voltage output, the output is actually made
through a 1/10 voltage divider (as explained in Section 1.2 paragraph (2) on Operation)
and hence the output resistance will be about 29. Therefore:

¢ Only the OUTPUT Hi and Lo terminals are used. Since the SENSE terminals are

internally open-circuited, the 4-wire connecting method ean not be used.

® The output will be switched OFF by the trip function in the 10/100mV ranges

when the voltage between the Hi and Lo terminals exceeds the limiting values of
0.6V due to the application of voltages from the external device.

Caution

© In the mV function mode, the thermoelectric power generated between the
measurement leads and this instrument and in the connection with the measured object
can create problems in measurement accuracy, ete.
Care should be taken so that there will be no temperature difference between the Hi
and Lo terminals or points connected to them such as the measurement ieads, or the
tips of the measurement leads.

(3) DC Current (mA Function) Qutput
Since this instrument operates as a constant current source in the DC current output
mode, the apparent output resistance of the instrument will be very high. Therefore, even
when the output setting is the same, the output voltage will be higher when driving
higher load resistances.
¢ QOnly the OUTPUT Hi and Lo terminals are used.
Since the SENSE terminals are internally open-circuited, the 4-wire connecting
method can not be used.
¢ The output veltage will be limited in the 1/10/100mA ranges to a value depending
on the set value of the voltage limiter.
The output will be turned OFF by the trip function when the vollage between the
OUTPUT Hi and Lo terminals exceeds about +35V or when the current through
these terminals exceeds about +120mA due fo external voltage or current sources.
For more details, see Section 4.5 on the operation of the limiters.
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3.4 Setting Procedure Using Different Keys
3.4.1 Setting of Functions

The following types of function keys are present. Whenever a key is pressed the
function for the key is set and the unit corresponding to that function will be displayed.
The range setting will be made as follows.

Table 3.1 Correspondence between Functions and Ranges

Key Function Unit Range
C:.!:] DC veoltage (V D) v v
mV
Ty DC voltage (mV DC)y | mV 16mV
A
DC current (mA DC) | mA ImA

3.4.2 Setting of Ranges

The ranges are set using the following UP and DOWN keys.
R A

> :  Range UP key
.C:% : Range DOWN key

Examples of changing the ranges are shown below indicating the use of the range UP
and range DOWN keys.

Range UP Range DOWN
I L ELEOEE T 3hheEd ]
sov | LLLY o (Ls - i 100mA l L. _: LR
5 oare M—-;-ooe; o pur t . T "f, II
A Y
: T e s W (I o] |
10V Loy qLii = k 10mA | L L ILiLfge =y |
Gatd T peT e s our e P ok e a out TJE i
A v *]
!}4-:'? (N - + T, ot !
1v i A TLILILE Y E 1mA ; r L™ H;;: |
fars  mat o omeT e e o [ PR e Coe s o ‘r.i“_
A
i.;- Y PV
100mV ’ML_L;‘::' Lf Ll 5
[ fan mr et oo b
A Note: *1I When the range is being
decreased, the display value
[ kg FIimiririr L ! will be reset to zero when the
10mV | i FLLLT L LJ L. M = j range being set is beyond the
I o 0 data setting range.
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3.4.3 Setting Output Data
The output data setting is done in the following two modes.
¢ Continuously variable mode
& Data mode
The method of setting in these two modes is described below.

{1} Continuously Variable Mode

In this mode, the data is set using the UP and DOWN keys of the ten keys (for each
of the digits).

The correspondence between the different digits and the keys is shown in the following
figure.

Displayed digit 107 10m1107-210n-31 004

e JP key

e DOWN key

UP/DOWN digit 10n 107-1105-210n-310n-4

Figure 3.6 Correspondence between the Displayed Digits and the UP/DOWN Keys

As is clear from the above figure, the keys directly below the displayed digit are the
UP and DOWN keys for that digit.

The foliowing figure shows an example of operating the DOWN keys (in which the
initial value is 1.4mV and the data is decreased by 1mV).

DOWN key for the 10 digit

iy T ]
T LT ]
| LTI LE LS "
} AT M".;Yms';‘: oL our s J
v . -+ 0.4000
e ’-7 L‘ m "1 ,‘7 i 5=_:E { “_::'E"—“m“_
Ll .fwit‘ LI LY b —0.6000
BATA R RET SWOLE bl |l AN
v <___J
n ':: ’“7 ’-i '-7 I t:zi T
= LLOY LA™ 7L
v
(o rr,, -
“-- LO L Er ™ vy !
CATA mm;rmm:;u% LY &T fL.,_
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(2) Data Mode

In this mode, the data is set using the data keys.
The sequence of key operations are as shown in the figure below.

NO. Key Operation Display
21
—F
DATA F 3 i Ll
1 . Lf D ;F
SAVE e i
DATA  RMT  APT  SNGLE CAL out __§=
FAN 20 540 v [ ———— W
p ge g a = A T e 0
MODE (e ‘2’ VL — L g : %
oats AMt RPT 5';1.5-_ [ ouT :Z;
— s
* 7os
2 DATA L! f{:
para M_;ﬂ;mw cal ouT Z
a4 £
1111 — LR U 1
TATA  AMT  APT Sl (28 our ___i_:
o Iy [ ]
L
3 DATA S Lt N
O4TA  AMT  RRT  SWGLE car o ,,.L...-
2 5 .5 e r T L ?
g Y
DATA T ﬁh;'?mm_- Ll L= i
25 5 d + AL 0 s
— g 5
OATA AT Rﬁrmﬁ-w_bsm Cal [+ :‘t&
= AL i e
g R RN SV |
DATA Mw;ﬁoi;ﬂ:‘ CAL QU _Z

Figure 3.7 Procedure for Setting the Data in the Data Mode

DATA
*1 When the (T key is pressed, the display becomes +0. The unit will remain the

same as that before this key was pressed.
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*2 After a numerical value is set, it is possible to replace it using the function keys
(V, mV, ma) or the ENTER key. When the function keys are used, the data
replacement will be done so that the range is set automatically to suit the set
value optimally (aute ranging).

For example, in the example of the above figure, the range selected automatically
will be the 10V range.

When the ENTER key is used for changing the set value, the range set at that
time will be used.

However, in this case, if the range is not appropriate for the set value, the error
indication Err 02 will be displayed and the value set previously will not be
replaced. ;

*3 When the set value is 25.5V as shown above, the 30V range will have to be
selected (set-value range = +32V). However, when the setting of 11.11V is rnade,
the 10 V range has been selected in the above figure which is not suitable. In
such cases, the value should be replaced using the function keys.

The relationship between the ranges and the limits over which the data can be set is
shown in the table below.

Table 3.2 Data Betting Limits for Each Range

Range
Limits of Settings
Voltage Current
+32.060 to ~32.000 30V R
+12.0000 to —12.0000 10V, 10mV 10mA
+120.000 to —-120.000 100mV 100mA
+1.20000 te -~ 1.200600 1v ImA
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3.4.4 Setting the Voltage (Current) Limit
(1) Limiting Value Setting Ranges and Resolution
Table 3.3 Setting Range and Resolution Limiting Values

Setting Range

Resolution

Voltage limit
LIMIT(V}

1 to 30V

v

Current Lintit

LIMIT (A)

5 o 120mA

ImA

(2) Setting Procedure

The setting procedure for the limiting values is shown in the figure below. The
limiting values are set using the UP and DOWN keys.
Key Operation Display
SHIET 18 b W ' ¢
’ --: ,’ ,’ g +1
1ocAL LiMIT(V) . mg;
Voltage pars e meT st o L
Limit 4 54
- e
E=d <~ Up key i i
4 Liaimevy | vt oLy Lr:
LmiTea)y 1 sweee A e P e
~——— DOWN key =
3V A
ORI SR R, W . 1
T T ENTER +2 =PI erereit ki
L Ly et A 3
101 109 Digit 5RO oare it e g ou o i
SHIFT LIMIT {A) { :j I~ . -E
115 Lt = «1
LocaL v PP e B o ini
Current Lok
Limit 2A WA oA S— .
*5 | B B e uP key treri. %
VE | ummog | INTVL AN F
tmireay | swegr JUP iy O i
b=l | =3 | = < DOWN key =
eV CAv) o
O wme e, e NS
ENTER +‘ ' ' ’ ‘ ' ‘ , ‘ , ’ 3 ~
ng T‘ Tu [ LIt Lol
1 1 T 1o
I 0 G AT RWT  RPT £ (=3 our ”_l__|
Figure 3.8 Limil Value Setling Procedure
Notes

*1 The limit value that is currently valid will be displayed.

*2 The set value is replaced by pressing the

setting mode.
ENTER

ENTER

key thereby ending the limit
When there is no need to alter the limit set value, press only the
key or the CS::} key.

*3 The data immediately prior to entering the limit setting mode will be redisplayed.
*4 Valid only during the DC current output (DC current mode).
*5 Valid only during the DC voltage output (DC voltage mode).
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3.4.5 Setting Interval Time

(1) The Setting Range and the Resolution of the Interval Time
Setting range : 0.1 to 3600.0s
Resolution o Ods

(2) Setting Procedure
The procedure for setting the interval time is shown in the figure below. The required
value is set using the UP and DOWN keys.

Key Operation Display
N ' LR
& Em SR U SR R
LOCAL INTVL | ot mor omer swols . out LLd
10 FYAN 24 LFAN 5 =
B E B E| B ~—up key 5T «rirt ol
HF | MODE LmiTvy | TV LiLy (404 -3 (L_
INTIAL umiea) | sweep T TR o e
=] ==l B9 BE3 = pown key ne
AV, FAY) v LAV oV
bty nhhh e
103 102 e 100 10! Digit Eﬁ—% ~{ L‘"L..Li‘f_' LiLy il s
SRO DaTA L RPT SNGLE AL ouT &

Figure 3.9 Procedure for Seiting the Interval Time

Notes:
*1 The current interval time set-value is displayed.
*2 The value is replaced using the ENTER key and the interval time setting mode is
terminated.
*3 The data immediately prior to entering the interval time setting mode will be
displayed again.

When there is no need to alter the set value, press only the ENTER key or the SHIFT
key.

Caution

The data output will be made even during the setting or altering of the interval iime.
If the output should not be made during this time, make sure that the output is
turned OFT by pressing the appropriate button.
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3.4.6 Setting the Sweep Period

(1) The Setting Range and the Resolution of the Sweep Period
Setting range : 0.0 to 3600.0s
Resolution ;o 0.1s

{2) Setting Procedure
The procedure for setting the sweep period is shown in the figure below. The required
value is set using the UP and DOWN keys.

Key Operation Display
SHIFT SWEEP ? T T = E:: G R
- 5T )=
Loca 07 7 LILILibaL gy |
14 24 EFAY 40 50 = proa— P
'F | MODE LIMIT] T UP ey 7 e T D ™1
W | AL Rl 1710 M1
WITIAL Lmireay | sweep J_F - LiLEr LaLe !
| b B | BE=S D EEJ = bown key
&V b 8V LAY Ay
f f 1 T T . ?T o wa ﬁw&w wivg ‘3
103 102 101 100 101 Digit  ewrer 2 - P TUrT It
(o' HEREOIRIET)
RO ‘,__3~ w——n —

Figure 3.10 Procedure for Setting the Sweep Period

Notes:
*1 The current sweep period set-value is displayed.

*2 The value is replaced using the ENTER key and the sweep period selting mode is
terminated. .

*3 The data immediately prior to entering the sweep period setting mode will be
displayed again, '

When there is no need to alter the set value, press only the ENTER key or the SHIFT
key.

® When the sweep period is set to 0.0, the SWEEP operation will be turned OFF,

Caution

The data output will be made even during the setting or altering of the sweep period.
If the output should not be made during this time, make sure that the output is turned
OFF by pressing the appropriate button.
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Caution

® The sweep operation when the set ranges are different in different program steps are
shown in the following table:

Table 3.4 An Example in which the Ranges are Different in Different Program Steps

Program Step Set Data Set Range Sweep Operation
PC 01 4.0V 10V
) Operates.
PC 02 2.0V 10V

) Does not operate.

PC 03 0.0V v

) Does not operate.
PC 04 —2.0V 10V

) Operates.
PC 05 —4.0V 10V

When the ranges are different as shown in the above example in different program
steps (PC 03: 1V), the sweep operation will not be made between the two pairs of steps
PCOZ to PCO3 and PCO3 to PCO4 as is shown in Figure 3.11 below.

However, the sweep operation over the entire range of program steps will be made if
the 10V range has been selected in all the program steps as shown by the broken lines
----- in the following figure.

5V b
" 3
.
AN
fmn hY
\\
0 : - 1 : ;
N 1 * 2 3s
‘v
— \
Y
-5y - PC PC PC PC PC
01 02 03 04 05

Figure 3.11 Sweep Operation when the Ranges are Different in Different Program Steps
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4. FUNCTIONAL DESCRIPTION

4.1 Initialization

This function carries out the initialization of the program, and setiing the various
conditions of the 7651 to their initial values. In addition, this function also lets the user
injtialize the IC memory card.

Note: During these initialization operations, the calibration values and the parameters of
communication (the deviceu address, communication mode, etc.,) will be Jeft
unaltered.

(1) Initializing the Set Conditions

When this function is executed, the internal set-up conditions, the ranges, the limiter
set-values, and the program (unsaved ones), ete., will be reset to their initial values as
when the power 1o the instrument is switched ON. The conditions that are initialized are
those listed in Appendix 1 List of Set Values.

(2) Initialization of the IC Memory Card

This function allows the user to carry out the formatting and the content initialization
of the IC memory card. Whenever a new IC memory card is used in this instrument for
the first time, carry out its initialization without fail.

{3) Operating Procedure
The following two methods are available for carrying out the initialization function.

¢ Operation Using the Front Panel Keys (manual operation)

¢ Operation via the Communication Interface (via GP-IB or RS-232C : remote
operation)
These two methods are described below.

Table 4.1 Initialization Methods

Item
Method nitialized 7651 Main Unit IC Memory Card

Manual initialization init RC init CI

Remote initialization Communjcation command: RC | Communication cormmand : I
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{a}) Manual Initialization

IC memory card

\

5 SHIET ‘
ress e
Initialization menu display o 4

{LED lights up.)

- |
(i (L'~

INITIAL

lrEq 1)

press b=l key.
bata Mfm‘rm; o oour (A4
Menu RC

: 7651 main unit

- IC memory card IC memory card?

)]

YES

7 - [ - ___ Insert the iC
JO s e o jind Prass Ty key. memory card.

| ~ | :

| 1 | __ tnitialization is

i . “—mb Ko e Press key. comp!ete.

bata  BMT  RET  SINGLE ca ot [

TFigure 4.1 Operating Procedure for Initialization

*1 When no IC memory card has been inserted, the error indication Err34 will be

displayed. When this appears, insert again the IC memory card correctly and again
press the 5 key.
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(b} Remote Initialization

The communication commands that need to be sent to this instrument when carrying
out the initialization operations via the communication interface such as the CP-IB or the
RS-232C interface are the following. For more details, see the descriptions for the
communication commands RS and CL

(1) Initialization of the Set-up Conditions
@ Initial setting via GP-IB

SYNTAX ¢ RC <Terminator>

@ Initial setting via RS-232C

SYNTAX ¢ RC <Terminator>

Note 1:  When the RC command is executed, the systemn will be reset completely and the
same operations will be made as when the power supply to the instrument is
switched ON.

(i) Initialization of the IC Memory Card
® |nitial setting via GP-IB

SYNTAX e (I <Terminator>

@ Initial setting via RS-232C

SYNTAX & (] <Terminator>
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4.2 Program (PRGM) Function

(1) Outline of the Program Function

The 7651 has an internal memory using which it is possible to memorize upto 50 steps
of output data. Alsoe, it is possible to set the interval of generation and the sweep period.
Therefore, by suitable combining these facilities, it is possibie to generate a variety of
waveforms such as the step waveform, the ramp waveform, triangular waveform, etc.

Ir addition, by using the IC memory card, it will be possible to store upte 7 program
patierns in each card which can be recalled any time the user requires them. In effect,
this means that any number of different programs can be stored and recalled for use

instantly at any time thereby greatly increasing the work efficiency in production or
engineering environment.

(2) Procedure for Registering a Program

#] PRGM | END

, Press the () key. |--- Starts program

registration

# FITrTmim.. [ig

LILALF Lo L™ ¥ jL"
O4ATA  AwrT mmms* caL out ﬂf_ 1 L : Jo-
T '

Press the setting up keys
as required.

See Section 3.4 for the methods of
setting up the various parameters Y
of the output data.

ENTER
Press the —— Kkey.

« FUMrrr. o | '
‘_-_{-:Lk‘ ’.J !...,’ ‘‘‘‘‘ ;.[E h Press the PR%D key. -~ f:;%s?rfafi;igram
DATA  AMF  APT  BANGLE CaL ot [

¥

Normal operation mode

Figure 4.2 Procedure for Regisiering a Program

*1 The data immediately prior to entering the program registration mode is being
displayed,
*2 This part indicates nL when no program steps have been stored in the internal

memory. The display in this part will be blanked when at least one step of the
program has been registered in the memory.
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(3} Programming Example
An example of registering a program is described below for the example of the
staircase waveform shown in the following figure.

i

16 S

8 d

6 Sweep duration (0.15) —»—|=—

4 —

B E-(—-ma- interval time {0.55)
2 -
1 -
o i i ¥ H |3 } ] T T T
0.5 1 2 3 4 5 ]
v .
Setting the voltage (V) function
RANGE
ar &
Range of 10V
SHIFT DATA 50 ENTER .
2 = CO L_.m(?) t—] 3 ¢ Seiting interval time to 0.5s
L ]
SHIFT sﬁle; DATA 14 ENTER .
(. (;..._.\_5) B O . Setting the sweep period to 0.1s
SHIFT . .
% (This operation is made only. @ Setting single mode

* when the RPT lamp is already ON.)

Setting in the data mode:

PRGM I END .
Set program registration mode
DATA 1A EnTER (begin program registration).
Setting 1V
DATA 240 ENTER
Selting 2V
DATA AN ENTER
Sefting 3V
r»;m 14 [iaN ENTER :
) = B3 O : Setfing 10V
PRGM | END

End of program registration
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Setting in the continuously variable mode:

PRGM | END
14 ENTER
(A 1 ENTER
| v I s I G
14

E=1 Keep the switch pressed until
the display indicates 3.

A
E=1 Keep the switch pressed until
rrem v the display indicates 10.

ENTER

ENTER

(4) Saving and Loading Programs (SAVE/LOAD)

As was mentioned earlier, the 7651 is capable of memorizing a program of upto 50
However, this program will be lost when the power supply to the
instrument goes OFF. Therefore, it is advisable to store the programs that need to be
saved or that are likely to be used very often in an IC memory card, When a program is
saved in the IC memory card, the panel control settings will also be stored simultaneously.

The storing (SAVE) of program data from the internal memaory of the 7651 into an IC
memory card and the restoring (LOAD) of program data from an IC memory card into the

output data steps,

Setting 1V
Setting 2V

Setting 3V

Setting 10V

End of program registration

internal memory of the instrument can be done in one of the following two methods.

(a) Manual Operation

Operation using the front panel keys (manual operation)
Operation via the communication interface (remote operation)

Key Operation Display
SHIFT x4 =l e
SAVE ,,"' d " Sl = il
YT — m[:
A UATA  RMT  BRT  SINGLE m/ﬂw -
E= < uP key +6 *5
INTVL 'w 'ﬂi, oo e | T s
SWEEP ""’ - "" el oo 30
E= < vown key - a
AV DATA m?rms;w_ caL our Z
N A A ST A ST — r— *3
ENTER %2 & Ve ranr L
Ly )t
[——"Y, - — THIE
DATA  RMT  RPT  SINGLE LAL ¥ WE

Figure 4.3 Procedure for Saving a Program

terminated. If an IC memory card has not been inserted, an error indication will he displayed in

*1 Set the required pattern using the UP and DOWN keys.

2 When the ENTER key is pressed, the program will be saved and the SAVE mode wiil be
the form of Err.

%3 The data immediately prior to entering the SAVE mode is being displayed.

*4, x5 The switch will be

G
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(b) Remote Operation

These operations of program saving and loading via the GP-IB or the RS-232C
communication interface can be done by sending the communication commands SV and LD,
For further details, see the descriptions for the eommunication commands SV and LD.

(6) Auto Load

If the power to the instrument is switched ON after an IC memory card is inserted
into the card slot, the program and the panel setlings for the pattern #1 in the DC
memory card will be loaded automatically into the instrument (that is, these data will be
loaded into the internal memory of the instrument).

(6) Program Execution
The following procedure is to be followed for running a program.

ruvrv  : The program execution will be started from the first program data (PCO1) at

the set interval of time.

rvowroer + This key stops the execution of the program temporarily.
The program execution starfs again from the current step when this key is
pressed again.

%\ : The program will be executed for only one step. The step that will be executed
will be that whose number has been set in the program counter {PC)
immediately prior to pressing the STEP key.

Note: Note that the next step will not be executed during the intervals time. Hence, set
the interval time to the lowest value (0.1 s) if the next step has to be executed
immediately after the previous one.

(7) Program Execution Modes
The program execution is done in one of the following two modes.

¢ Repeat mode (RPTY) : The program is executed repetitively from the beginning till
the end.
¢ Single mode (SINGLE) : The program is executed only once from the beginning to the
end.
The selection of the RPT/SINGLE modes is done by the following operations.
+ Fireriri n L _
L»'-L'L’L’ : f : RPT mode is set.
ours mn e itz . our i
t
. ! SHIFT
Lights up || ——» ) [ : RPT goes off.
| Moot SINGLE mode is set,
i
f
: SHIFY
lights up |— 0 Ed : SINGLE goes off.
MODE RPT mode is set.

Figure 4.4 Procedure for Setling the Program Execution Mode

The mode changes every time CSLE) + %[? is keyed in.
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¢ When the SINGLE mode is selected while RPT mode is being executed.

PC 1
2
3
4
5
1
2 SHIFT
5 ~— (D E Changed to SINGLE mode
4
5
END

The program being executed will be continued until the end before stepping.

(8} Interval and Sweep
The relationship between the interval time and the sweep time is shown in the
following figure.

Program Interval time : Ti Sweep
RUN Sweep time : Ts
4( I Sweep
A =
The next
Equal increments step value

at every 12.5ms

v

Y

4

Previpus
Interval value Equal intervals

(2) When the sweep time is zero. {b) When the sweep time is not zero.

Sweep

- .

interval

(¢} When Ts = Ti {d} When Ts < Ti

Figure 4.5 Interval and Sweep Time Durations

Note: As is shown in the above figure.

Ts=0 : Gives a step waveform
Ts=0 @ Gives a ramp waveform
Ts=Ti: Gives a triangular waveform

Because the waveform will be as shown in (d) above when Ti<Ts, always make
sure that Ts=7T1.
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4.3 Using the IC Memory Card

¢ An IC memory card is a miniature PCB with memory and other devices and which is

enclosed in a package. The stored contents of the card are backed up by battery.

¢ The function of an IC memory card is to store and save programs.

® The [C memory card has a capacity of 8KB bytes and can store upto 7 programs.

Note 1:  Avoid inserting the card immediately after switching ON the power.

Note 2: For changing the battery in our IC memory card see the illustration below.
The memory contents will be lost when the battery is removed. To save the
data in the IC memory card while replacing the battery, insert the card in the
main unit, switch ON the power supply to the instrument and then replace the
battery with the card still inserted in the unit. The battery life is about 5
years.

Note 3: Do not touch or stain the ground terminal.

IC Ground terminal

iIC memory card

Battery holder

Figure 4.6 TMemoving the Battery Figure 4.7 Loading the Battery
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4.4 On the Source and Sink Operations

The 7651 is capable of both source and sink operations depending on the condition of
the load.
¢ In the DC voltage mode, if the load is resistive the current flows from H to L. This is
called the source operation.

H H Ry
O O— W
Vset m R, Vset (h\ Vext
T/ T T
L L

However, the current flows from L to H if an external voltage source is connected with
a voltage higher than the set voltage. This is called the sink operation.
This is the same even when the set value is negative.

1 Gutput voltage {Set voltage)
Sink 32v Source

i

Sopurce Sink

Figure 4.8 Source and Sink Operations and Output Range (DC Voltage Mode)

® With a resistive load in the DC current mode, the output terminal voltage will be
H>1.

H
:; ~ =]
fset m R,  Vout
O - ]
L

However, if a large external current source is connected with a value greater than the
set voltage, then the output terminal voltage will be H<L even if the set value of the
current is correct.

H
R - [
S ]
L

Vout =R x{iset ~lext)

Qutput voltage
Sink 32v Source

// .
_ / 120mA > Output current {Set voltage)

Sourge Sink

Figure 4.9 Source and Sink Operations and Qutput Range (DC Current Mode)
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4.5 On the Limiter Operation

The 7651 possesses two protective functions of the limiter which limits the value
applied to the load and of the trip function which switches OFF the output.

{1) Limiter

¢ The limiter operates in such a way that the output current in the voltage mode (DC V)
or the output voltage in the current mode will not exceed set values. The operation of
the limiter automaticaily returns to normal when the load is reduced to below the set
value.

¢ The limiter set-value can be selected in the range of 5mA to 120mA for the current
limiter and in the range of 1 to 30V for the voltage limiter. (See Section 3.44 for the
setting operations.)

€ The limiter does not operate in the DC mV mode because of the presence of the voliage
divider in the output.

¢ The limiter action is effective during both source and sink operations and will operate
in both positive and negative limits even when there are external voltage / current
sources connected to the cutput,

< Notes>

(a) When the limiter operates during a sink operation in the voltage output mode, the
output voltage can rise above the set value or can become opposite in polarity because
the current will be limited.

Ry
O Ay - l Vext—Vout
1 limit=
Vset .."‘£ /——_ET\\ 1 Vext - i RL
7 T
1 -

Vout will increase or decrease so as to limit the output current
and obtain the correct Vout.

(b) When the limiter operates during a sink operaiion in the current output mode, the
outpul current can increase above the set value because the limiter operates to limit
the output voltage.

Vout=!| (lext—Iout)XRL |
Iset R lext

fout will increase or decrease so as to limit the output voltage
and obtain the correct Iout,

Vsens

(c) The voltage limiter will not operate in the voltage mode and the current limiter will
not operate in the current mode.

(2} Trip Function

In order to prevent overioading and to protect this instrument, the output will be
turned off when the output current exceeds about 130mA or when the output voltage
exceeds about +35V.

This function operates in the DC V and DC mA ranges.
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The output will be turned off in the DC mV range when the output terminal voltage
exceeds about £0.6V.

To turn ON the output again, reduce the load and switch ON the output.

Voltage Mode
Current trip T output voitage

. A i
Sink ¢ ti%“:a;\';:f ‘; Source

Qutput set range

—

Output current

Voltage trip
135V
Y \ Y
.
Source | < I} ;-_% Sink
Current limiter set range
5 to 120mA

OQutput setting + 15V
Limiter operation at 60mA
: Limiter operation

Figure 4.10 Current Limiter and Current Trip Functions

Current Mode
Current trip T Output voltage

- About twice
Sink wl' (the range) } Source

Veltage lmiter set range
T€ 1 to 30V
T —_—
) Output current
Voltage trip e
+35v
\
— A
Source !_‘ - Sink

Output set range

Output setting +69mA
Limiter cperation at 15V

Figure 4.11 Voltage Limiter and Voltage Trip Funclions
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4.6 On Different Load Conditions

Both the voltage and current functions operate within the ranges given in Section 4.5
in the source and sink modes while within the normal operating conditions as well as in
the limiter operating conditions.
® When the load capacitance exceeds 10pl® in the voltage (DC V) mode, the response time

is likely to become long.
® If the output setting is suddenly changed in the voltage mode with a capacitive load,

the limiter is likely to operate due to a current surge.
® On inductive loads

When an inductive load is connected in the constant current mode, oscillations can

occur at about 1mH or more depending on the nature of the load. In such situations,

stable operations can be obtained if the series resistance is in the range of 10 to 100Q.

The same is true at 0.1mH loads in the voltage mode afier the limiter has opetated.

When the output is changed suddenly with an inductive load, the limiter can operate

or the trip function can operate due to the induced voltage. In these situations, il is

advisable to increase the output slowly using sweep operation in the program mode.

Contact us when your load conditions are special.
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5. INPUT OUTPUT SIGNALS

The external trigger signal is input to the instrument and the ready signal output
(output change end signal) is obtained from the instrument via the input / output signal
connector (see Figure 6.1) at the rear panel of the 7651. '

Remote tontrol input/output signal connector
{EXT TRIG & READY OUTPUT)

Figure 5.1 Position of the Remote Control Input/Output Signal Connector

5.1 Remote Control Signal

5.1.1 Signal Connector and I/0 Levels
(1) The connector for the remote control signals is of the AMPHENOLS57-30140 type. The
signal names and pin connections are shown in Table 5.1.

Table 5.1 Signal Names and Pin Nos.

Pin No, Signal Name Pin No, Signal Name

@ EXT TRIGGER ®

@ READY ®

3 ®

@ @

& @

&) kg

@ DIGITAL COMMON @ DIGITAL COMMON
( Bovereriannnn. 14)

| AP 7
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(2) Circuit Types and Levels of Remote Contral Signals
The circuit types and signal levels of remote control signals are shown in Table 5.2,

Table 5.2 Circuit Types and Signal Levels of Remote Control Signals

Signal Name Circuit Type Logic Level

+5V +5V

10K
EXT TRIGGER _<} % W L : 0to06V

(I t) ~ H: 24to5V
s 1009
Program
control signals
+ 5V
TTL Level

READY m P L i ima
{Cutput) 4

1000 H: —400pA

9.1.2 Remote Control Functions
The functions of the signals and their pulse width conditions are shown in the table
helow.

Table 5.3 Functions of Signals and Their Pulse Width Conditions

Signal Name Funciion Signal Type
EXT TRIGGER The signal for incrementing the program Effective edge:
step from outside Falling edge
(Corresponds to the STEP key)
READY Signal indicating that measurements can be Pulse width:
made. 10us or maore

When incrementing the program step of this instrument from the outside, a contact
signal or a TTL logic level signal between pins @ and @ should be input. The timing
chart of set-value output is shown below.

Output not stable yet

EXT TRIGGER

245 {min})

READY i

[
10ps {min)

Figure 5.2 Timing Chart for Step Execution
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5.2 Timing Charts

Although the processing conditions determining the timing charts vary with on the set
conditions, the sequence of processing is fixed.

(1) Processing Sequence
The internal processings in this instrument are carried out in the following sequence.

® Output Setting

Setting change

Y

Internal processing

Y

Qutput setting

Y

Pisplay

Y

READY output

@ Program Step.

Trigger input

¥

Internal processing

Y

Setting change

Y

Display

Y

READY output

Repeat

@ OQutput ON

@ Range Changing

ON setting

Y
internal processing

Y

Output ON
Y

Output setting
Y
Display

¥

READY output

® Program Sweep

Trigger input

Y

Internal processing

it

Y

Setting change

Sweep

Y

Display

Y

Setting change

Y

Display

Y

READY output

Range changing

Y

Internal processing

Y

Buffer state

Y

Range setting

Y

Output setting

Y

Display

Y

READY output

Repeat

5-3

M 7651 -01E




(2) Timing Charts
® Output Setting

Event

{Key/communication) LJ

I

™

Internal processing

CUTPUT

12ms !

READY output

|Response time
I

! 10ms :

@ Output ON
Event

]

— e 10ps

{Key / communication}

Interna! processing

ouTPUT

READY output

Cutput OFF

!
17ms :

{Responge tiTe
FT10ms !

@ Range Changing

Event

L

=gl 10ps

(Key/communication)

A

Internal processing

QUTPUT

3o
e

17ms

L]

READY output

jResponse tirlne
! 10ms !

@ Program Step

Event

I

bl 10415

{Key/ communication LJ
EXT TRIGGER)

]
i

internal processing

-t

ouTPUT

12ms !

READY output

1 Response tiime
1

10ms :
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Figure 5.3 Timing Chart (1)




® Program Sweep

Event

(Key /communication

EXT TRIGGER) interna
]

processing Sweep time

|

?str:

OUTPUT

(LTI

1Response t‘zrlne
B U i
T 0ms

READY cutput

On the internal processing time

L

"-"&,L"""!"(—‘ 10ps

Figure 5.4 Timing Chart (2)

The internal processing time durations shown in the above figures are only typical

values. Also, the event is restricted as follows depending on the trigger condition.

Table 5.4 Trigger Conditions and Events
Trigger Condition Event
Keyboard When a keyboard interrupt course to the CPU
EXT TRIGGER The falling edge of the EXT TRIGCER
GP-1B
When the reception of the program data is complete.
RS-232-C

Note:
shown in Table 5.4.

The internal processing times when GP-IB or RS-232C is used are determined as

Hence, these times are different from the time f{rom the

beginning of transmission of program data by the controller.
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6. COMMUNICATION FUNCTIONS

6.1 The GP-IB Interface
(Standard Feature on Models 7651 01 and

7651 11)

6.1.1 Qutline

(1) Summary

Since the Programmable DC Voltage / Current Generator Models 7851 01 and 7651 11
are equipped with the GP-IB interface as the standard communication function, these
models are capable of being remote controlied by a controller and of outputting various

data to the GP-IB interface.

© Functions that can he performed via the GP-IB interface.

Table 6.1 Functions of GP-IB Interface

& & & @

Function Functions that Can Be Executed
* All functions that can be executed by the panel keys excepting the
POWER and SRQ keys
Listener Output request for set cutput data
Functions Output request for panel setting information

Program step output request
Status output request

Talker Functions

s ®* 9 & O

Output of set ouiput data

Output of panel setting information
Output of program step

Status byte output

Status output
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(2) Address Setting

 The controller can specify the address and control the functions of this unit by issuing
communication commands. This unit has the talker and listener functiens. In order for
this unit to respond to the address specification from the controlier, it is necessary to
determine the address of this unit before beginning communication. The setting of the
address of this unit is made by pressing the panel keys and checking the display as
follows.

(Key Operation)

LA
________________________ ¢ Press “SHIFT” and “I/F” keys
1F
{Adr 0711 GP |
| PN RN |
A Jay . .
4% SE ________________________ ® Set the addres's of this unit to the range
NTVL (00 to 30) using the UP/DOWN keys
SWEEP " : X
== corresponding to the numerals.
gV oV
*Zﬁ:cgl: -G:é I Setting example: 3
Y i
ENTER
________________________ @ Press the ENTER key to validate the
address that has been set and end the
(End) operation.

¢ The GP-IB address will be retained even after the power is switched OFF.
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{(3) Specifications
¢ Electrical and Mechanical Specifications: Conforms to IEER Std 488-1978

Functional Specifications . SH1, AH1, 76, L4, SR1, RL1, PPO, DC1,
DT1, CO
Code Used 1 IS0 {ABCID) code
® Address Setting : Setting by means of “I/F” front panel
keys.
¢ Remote State Release : Remote state can be released by pressing

the LOCAL key on the front panel
(This key will be ineffective when the
unit has been put in the LOCAL LOCK
OUT state by the controiler.)

Table 6.2 Functional Specifications of the GP-IB Interface

FUNCTION Description
SH1 All functions of send handshake
AH1 All functions of receive handshake
T6 Basic talker functions, serial pull functions, talker release function using MLA (My Listen
Address}
L4 Basic listener functions, listener release function using MTA (My Talk Address).
SR1 All service request functions
RL1 All remote flocal functions
PPO No parallel poll functions
DC1 All device clear functions
DT! All device trigger functions
Co No controller functions

Response to Interface Messages
Device Trigger : <GET> ............. Executes commands (0, S, SA, UP, DW,

SG, Fm, Rm) changing the output setting.
(Same as the command “E")

® Device Clear : <8DC>, <DCL> ... Makes the panel setling information the

& SRQ Key

*

same as when power is switched ON.
The SRQ key is valid irrespective of the remote or local stale

For GP-IB general specifications, see the manual “GP-IB Outline”.

Note: Since device clear wiil reset this instrument, it requires a flew seconds for execution

during which the interface functions will all be non-operative.

IM 7651-01E




6-4

6.1.2 The Listener Functions

In this unit, it is possible to remotely control all the functions of front panel key
operations, excepting those of the POWER switch, the SRQ key and the communication
settings, using the listener functions. Also, it is possible to output setting information
upon reserving commands from the controller.

The listener functions carry out the specific operations based on the communication
commands received from the talker when the ATN {Attention) signal line is in the “False”
state.

The communication commands accepted by this unit consist of ASCII codes in the
format: {Command | + Iparameters |+ [Terminator |
Note: The length of command + parameters should be within 50 characters. The 51st

character and beyond will be ignored.

Command : Defined by 1 to 3 upper case alphabets.

Parameiters : Defined by (ASCII) numeric values.
¢ Terminator : . CR LF

. LF 1
. BEOI J

; (Semicolon)

(All are accepted.)

GP-1B cable e =

[ ] +rE:r'ir1n

Personal computer Modei 7651

Figure 6.1 Connection between this Unit and a Personal Computer Using a GP-IB Cable

IM 7651 -01E



6.1.3 Talker Functions
(1) Talker Functions

The talker functions allow the unit to output the data of the set output and the panel

setting information (in the program step condition).

The talker functions can be used to output set data, panel setting information, program
step, status byte, and the condition code. The set data output can be made in real time,

See Section 6.1.1 Paragraph (2) for the method of setting the address.

(2) Data Output Format - Output by the command
@ Output Data

Header Data Terminator
¢ IHeader 1 ajagazay (4 alphabets)
ay M Normal
B Overload
agag ; DC-- DC
aq L Voltage
A ceeeen Current
® Data D mymgmgmgamgmgmyE+ mg
! [

Number with a maximum of 6 digits Exponent
+ Decimal point

¢ Terminator : CR LF(+EOD
LF
EOI
. (Semicolon)
@ Output Data During Program Execution

Header Data , | Program counter Terminator
¢ Header, Data Terminator ¢ Same as above
¢ Program Counter : Pmpmgy

Program counter value {81 to 50)

Example of Quiput

GP-1 output

[
s Set output NDBCV

¢ QOverload 4+ —oL-mV EDCV
¢ [Header OFF Ll

+0000.9915+ 3
+9999.995 - 3
+19.9999E+0

iV 7651-01E
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(3) Output Format of Panel Setting Information
The panel setting information will be output when the comumand is received.
The output sequence and contenis are as follows.

Table 6.3 Output Format of Panel Setting Information

Line Number Qutput Contents
1st line Model name and software version number
Ind Line Function, range, cutput data
3rd line Interval time, sweep time, program execution mode .
4th line Voltage limit value, current limit value
5th line END

(4) Program Step Data Output Format
This data will be output upon receiving the command.

Table 6.4 Program Step Data Qutput Format

Line #1 PRS
Line #2 Step data of PCO1
Line #3 Step data of PCO2
Line # m—1 Step data of PCm

Line # {Last line~1) | PRE

Last line END

¢ Step Data Format
Function, Range Output Data Terminator

m=01 t{o 50
<Example> F1R55+ 07.0000F +0 Cple

7651 - 018




(5) Status Byte Output Format
The following is the output format of the status byte which is output by this unit
during a serial poll of the talker function.

Table 6.5 Status Byte Quiput Format

bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1
Dio8 pI07 DIg6 DIos DIC4 DI03 Diog Dib1
0 SRQ ERR PRGM END OL SYN ERR SRQ SW READY
Mask value 18 8 4 2 1
bit 8 ; Fixed to 0
bit 7 ;  Service request. Will be set to “1” when at least one of the bits 6, 5, 4,

3, 2,1 1s set to 1.

¢ bit 6 ; Set when an error has occurred (at least one of bits 4, 3 is set to 1).
® bit5 ; Will be set when the program step ends.

® bit4d ; Wil be set during an overload.

® bit 3 ; Will be set in the event of a syntax error.

® bit 2 :  Will be set when the SRQ key of the front panel has been pressed.
e bit1 ; Will be set when the output change has been completed.

*

The mask values will be set to 0 immediately after the power is switched ON.

The status byte will be cleared when the controller reads it.

All the causes in the status byte will be maintained as such until the coniroller reads
the status byte.

(6) Status Code Output Format .
The status code will be output upon receiving the ccmmand. See Section 6.3 Para
(18) “OC Command” for more details.

STS1= Status Code Terminator

Status Code e 407 to “255”

M 7631-01E




6.2 RS-232C Interface
(Standard Feature in Models 7651 02 and

7651 12)

6.2.1 Qutline

The RS-232C interface is an interface between a data terminal equipment (DTE) and a
modem (DCE) standardized for use with common telephone lines by the Electronic Industry
Association (EIA) of the U.S.A.

(1} Summary

Since the Models 7651 02 and 7651 12 are equipped with the RS-232C interface as the
standard communication feature, it is possible to carry out remote contre! of these models
from and output of various data to a personal computer.

© Functions that can be achieved using RS-232C

Table 6.6 Functions of R5-232C

Function Functions that Can Be Realized

The functions of all front panel keys except the POWER and SRQ keys
Output request of set output data

Output request of panel setting information

Program step cutput request

Btatus byte output request

Status code putput request

Setting Functions

o & & & & @

Quiput of set output data

Output of panel setting information
Output of program step

Status byte output

Status cede putput

Output Functions

@ ¢ & & @

W 7651-01E




{(2) General Specifications

®

L]
@
L 4

Connection Method
Communication Method
Synchronization Method
Transmission Speed {bps)

Start Bit

Data Length (word length) :

Parity

Stop bits

Electrical Characteristics
Connector

Hardware Handshake

Software Handshake

Receive Buffer Length

Point-to-point
Full duplex
Start-stop synchronization
75, 150, 300, 600, 1200, 2400, 4800, 9600
Select one of the above 8 transmission speeds
1 bit
The start bit length is fixed to 1 bit.
7 or 8 bits
Select the data (word) length in bits as either 7 or §
bits,
Even, odd, or no parity
Seiect one of the above three.
1 or 2 hits
Select the number of stop bits as 1 or 2.
Conforms to EIA RS-232C standard
EIA RS-232-C (Present on the rear panel)
When connecting to this RS-232C interface connector,
use a cable equivalent to DB-25P,
It is possible to keep the signals CA, CB, CC, and CD
always at the ‘True’ level or to use them as control
signals,
During data communication, it is possible fo select the
control of only the send data or both the send and
receive data using X-on and X-off signals.
o X-on - ASCII 11H o X-off -+ ASCII 13H
64 bytes

1M 7651 -01E
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6.2.2 RS-232C Interface Functional Description

(1) Connector and Signal Names

Pins @ to @ are not used.

X

pins & to @ are not used.

@

\

®
| /
/ /

DY

'd !r }( ™
000000B0000O0 <@>

\OOOOOO

. g

A

A
!

[

7711

\

The numbers in the figure are the pin numbers.

]

©

\
\@ Pins 1o @ are not used.

Figure 6.2 RS-232C Connector (Equivalent to DBSP-JB258)

Reference: The list of RS-232C signals is given below along with their JIS and CCITT
symbols.

Table 6.7 List of RS-232C Signals

Pin No. Symbol .
(25-pin Connector) RS-232.C CCITT 1S Name
@® AA  (GND) 101 FG Frame ground
@ AB (GND) 102 SG Signal ground
@ BA (TXD) 103 SD Send data
@ BB (RXD) 104 RD Receive data
@ CA (RTS 105 <RS Request to send
® CB  (CTS) 106 cs Clear to send
@ CC  (DSR) 107 DR Data set ready
@ CD (DTR) 108/2 ER Data terminal ready
@ CE  (RD 125 Cl Call indication
® CF  (DCD) 109 ChH Data channei receive carrier defect
@ CG {—) 110 SQD Data signal quality defect
@ CH/CL (—) 11t SRS Data signal speed selection
2 DA/DB (—) i13/114 ST1/5T2 Send signal element timing
® DD (RXO) 115 RT Receive signal element timing
@ SBA () 118 BSD Slave station send data
® SBB (— 119 BRD Slave station receive data
@ SCA  {—) 120 BRS Slave station send request
k] 5CB (—) 121 BCS Slave station clear to send
b SCF (—) 122 BCD Slave station receive carrier defect

® AA(GND; Protective Ground)
@ BA(TXD ; Transmitted Data)

IM 7651 -91E

: Connected to the case of the 7851
:This is the send data to the personal computer.
Signal direction - output.




8

BB(RXD ; Received Data)

CA(RTS ; Request to Send)

CB(CTS ; Clear to Send)

CC(DSR ; Data Set Ready)

AB (GND ; Signal Ground)
CD(DTR ; Data Terminal Ready) :

6-11

: This is the receive data from the persona! computer.

Signal direction - input.

:This is a signal for handshaking when receiving

signals from the personal
direction -

cutput,

computer.

Signal

: This is a signal for handshaking when sending

signals to the personal computer.

- input.
: This is a signal for handshaking when sending data
to a personal computer.
: Signal ground
This is a handshaking signal used when receiving
data from the personal computer.
© output.

Note: Pins to @ and @ to ® are not used.

{2) Combination of the Handshaking Method
When this instrument is connected via the RS-232C interface to a personal computer,
several procedures will be followed by the electrical signals so that data is properly
This procedure is called handshaking and can
have several methods based on the combination with the personal computer, Pollow the
same method of handshaking for proper communication to take place.
In this instrument, it is possible to select 8 methods using the panel keys as shown in

exchanged between the two eguipment.

Tab

le 6.8.

Signa

Signal direction -

Signa

1 direction

input.

| direction

For more details on the method of making the settings, see Section 6.2.3 para (1).

Table 6.8 Selection of the Handshake Mode

{QO indicates that the function

is present.)

Send data (The control method for sending daga) Receive data (The control method for receiving )
control to the personal computer, control data from the personal computer,
Seftware Hardware handshake Software Hardware handshake
handshake handshake
Stoppin Steppin Steppin Sending X  |Makin Making CA
tragsmi%sion transmi%sicn transmi%siun off whegn the bD(D'l ) {RTS) ﬁalse
Mode fupon when CB when CC No hand-}receive false when  |when the No hand-
selec- recuﬂﬁ;tmn of HCTS) {DSR. shake fhufler the receive {recgive shake
tion 2-off and becones false|becomes false becomes 3/4 [buffer er
tO8 drestarting and an ) fuil and becomes 3/4 [hecomes 3/4
No. ftransmission restarting restarting sending X-on |full and ull and _
apon | transmission piransmission when the mzking it making it
reception of jwhen true. fwhen it receive true when true when
-on becomes uffer the receive |the receive
true. becomes only |buifer ar
174 full becomes 1/4 fbecomes 1/4
fulf full
0 O Q
1 O O
2 O O
3 Q O
4 O O
5 O O
6 O O
7 O O

IM 7651-01¢
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(3) Data Control

It is possible that data is sent from the personal computer even when handshaking is
being done in receive data control.

In such cases, irrespective of whether handshaking is being done, as soon as the buffer
becomes full, the excess received data will be lost, and data will be stored again in the
buffer as soon as empty space becomes available in the buffer.

When handshaking is being done and
the transfer of data to the main
storage becomes oo late and there
are only 16 bytes left in the buffer,
the reception will be stopped.

O

l After the above condition has
resulted, the internal transfer of data
— is continued and the reception is
Used Empty restarted when the empty part of the
buffer becomes 48 bytes or more.

Used Empty

irrespective of the handshaking, if the
buffer becomes full, the excess data
will be discarded.

Data

Figure 6.3 Data Control Configuration Diagram

IM 7651 -01€£



(4) Communication Data Format

The R5-232C interface of this instrument uses the start-stop method of synchronization.
In this method of communication, at the beginning of each character that is transmitied a
start bit is added which is foliowed by the data bits, the parity bit, and then finally the
stop bit(s) as shown in the following figure.

Line becomes idle
again (dotted line)
Line idling |- 1 character or the start bit of

- the next character

followed {valid ling}.

B Data bits N
{7 or 8 bits)
1 —— ek s s s s ke el ik
T°T T T 1T°1T°T™T Stop
0 m = ol 11l 1 _1_ L. 14k
1
Start bit Parity bit 1t or?
{odd, even, or not used} 2
e
Figure 6.4 Communication Data Format
Table 6.9 Data Format List
Set Value Start Bit Data Length Parity Stop Bit
0 1 8 None 1
¥ 1 7 Odé ]
2 1 T BEven 1
3 1 T None 2

The data format is set using the "I/F" key on the front panel. For details, see Section
§.2.3 para (2).

IM 7651 -0E
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(5) Connection with Computer

When connecting this unit with a computer, set the handshaking methed, the data
transfer rate, and the data format, etc., using the panel keys so that they match with most
being used by the computer.

The details of the method of making these settings is given in Section 6.2.3 para (2),
Also, make sure that the interface cable used for interconnection is of the correct type.

TG s

RS-232C cable (a2 Lo Oy

B . Lt
;:] !

Personal computer Model 7651

Figure 6.5 Connecting This Instrument with a Personal Computer Using an RS8-232C Cable

¢ Cable Wiring Diagram (NEC PC-9801 and 7651)

Pin Mo, Pin No.

3 1

Communication mode : 2
Recommended cable : B9801LB

AB AB
20 / \ 2
o 0 o

Figure (.6 RS-232C Cable Wiring Dingram
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6.2.3 Remote Control Functions

In this instrument, it is possible fo remotely control all the functions of the front panel
keys except the POWER switch, the SRQ key, and the communication setting keys during
the normal mode of operation via the communication interface.

{1} General Procedure

Connection with the personal computer

!

Starting key personal computer

¢

Setting the data format in the computer

'

Setting the baud rate in the computer

3

Switching POWER to this instrument ON.

$

Setting the control mode of this instrument

'

Setting the handshake mode of this unit

!

Setting the data format of this unit

'

Setting the baud rate

Y

Program generation

i

Beginning of output generation

!

Program start

Figure 6.7 General Operating Procedure for Remote Control

M 7651 -01E
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(2) Setting the RS8-232C Interface

The functions that can be controlied in this unit by commands from the personal
computer are the setting functions and the output function. The setting needed for this
instrument for communication are done using the panel keys while observing the display
as follows,

{(Key Operation)
VAN

________________ ¢ Press the "SHIFT” and “I/F” keys.

HF

| {3} {5

1 A < Handshake Setting>
________________ ¢ The 100’s digit among the three digits of the
number indicate the handshake mode. Set this
IHF digit to the required value (0 to 7, see next page)
using the corresponding up/down key. (In this
example, mode 6 is chosen.)
8 Vv

F=>--"-1 r7—m"
1 {600} ILRS_;

4 A <Data Format Setting >

® The 10's digit in the 3-digit number indicates the
data format. Set the value of this digit to the
required number (0 to 7, see next page) using the
up /down key for this digit. (In this example,
mode 2 has been selected.)

8V

r""‘"“"'l (B
l 162017 RS |

5 A <Baud Rate Setting>

________________ ® The 1's digil in the three-digit number stands for
the baud rate.  Set this digit to the value

INTVL corresponding to the baud rate required (0 to 7,
SWEEP see next page) using the appropriate up/down keys

(In this example, the baud rate selected is No.5 or
o 2400 bps).

Im>>==1r--=-"
i 1625 ILRS !

| ASURERE, S N,

{To next page)
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(From previous page}

ENTER
® After the baud rate has been correctly selected, press

the ENTER key to validate all the selections that
(End} have been made.

With this the selection will be complete and the

setfing operations are also complete,

< Reference>

@© Handshake mode ............ See Section 6.2.2 (2).

®© Data format ................. See Section 6.2.2 (4).

@ Baudrate ................... The value for setting the baud rate is as follows.

No. 0 T5bps

1 150hps
2 3C0bps
3 600bps
4 1200bps
3 2400bps
6 4800bps
7 9600bps

® These settings will be retained even if the power to the instrument is switched OFF.

{3) Basic Type of Programming
The remote control of this unit is carried out by sending communication commands
(commands and parameters} to this unit from the personal computer.
The communication command for this unit has the general format of +
Parameter! + fTerminator all expressed in the ASCII code.
Note: The total length of the command -+ parameters must be within 50 characters. The
51st and further characters will be ignored.

(Command) {Parameter) (Terminator)
CR LF
RU m LF
Command ........ Defined using 1 to 3 upper case alphabets
Parameter ....... A number in the ASCII code
Terminator s« CRLF
o LT (All will be accepted.)

e {Semicolon)
Notes: e The panel setting information that are read out by the program, communication,
and IC card read out will not be retained when the power is switched OFF,
¢ When the output terminator of the personal computer is only CR, use also a
semicolon in addition this code.

M 7651-01F
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6.2.4 Data Output Function
(1) The Data Output Function

In this unit, it is possible to output the data of the set output, the panel setting
information, the program step, the status byte, and the condition code.

{2) Data Output Format ...... This is output upon receiving the comunand.
@ Output data

Header Data Terminator
¢ Header ! ajasazag {4 alphabets)
ay ;o N Normal
E ...... Overload
agag ; DC ..... DC
aq Vo Voltage
A L. Current
& Data © mymgmgmymsmgmeE+ mg
Maximum of 6 digits Exrionent
+ decimal point
® Terminator : CR LF
LF

@ Output Data During Program Execution

Header Data , | Program Counter Terminator

¢ Header, Data, Terminator : Same as above
® Program Counter : Pmymg

Program counter value (01 to 50)

Note

© The terminator in RS-232C communication.
When the set data of the 7651 is read out and processed by a personal computer, the
terminator of the 7651 data output format (CR LIF or LF) and the terminator of the
persenal computer will have to match.

IV 7651 -01¢




(3) Panel Set Information Output Format
The panel set information wili be output when the commands is received. The
sequence of output and the contents are as follows.

Table 6.10 Panel Set Information Output Format

Line Number Output Contents
Line #3 Model name, software version number
Line #2 Function, range, output data
Line #3 Interval time, sweep time, program execution mode
Line #4 Voltage limit value/current limit value
Line #5 END

(4) Program Step Data Qutput Format
The program step data is output in the following format when the command is
received.

Table 6.11 Program Step Data QOutput Format

Line #1 PRS

Line #2 Step data of PCO1
Line #3 Step data of PCO2
Line #4 Step data of PC03

.

]

Line # m+1 Step data of PCm

Line # m+2 PRE

Lite # m+3 END
m=01 to 50

¢ Format

Function Range Output Data Terminator

<Example> FIR5S +07.0000E+ O Cg L¢

IM 7651 -01E
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(5) Status Byte OQutput Format
The output format of the status byte which is output when the ESC S command is
received is as follows.

Table 6.12 Status Byte Output Format

bit 8 Fised to 0

bLit? Service request

Bit6 Ervor e This will be set to 1 when an efror has occurred {2t least one of
bit 4 and bit 3 is set).

bits End of program step  J-reeers This will be set when the interval time is reached (end of
execution of one step) during program execution.

bitd Limit ervor L. This will be set when a voltage Hmit or a current limit has been

exceeded (overload or trip}).

bLit3 Syntax error

bit 2 Fixed to 0

. This bit will be set after the output has become stable when the
bit1 End of output change  f-o-ee output value is changed while the output is ON, or when the
range is changed, or after the output is switched ON from OFF,
or at the end of sweep output during program execution.

¢ HS-232C status byte output -« STS0=0 to STS0=125
® Qutput format

STS0= | Siatus Byte Terminator

Status byte ....... 1 to 3 ASCII characters (“0” {0 “125™)
Terminator ....... CRLF
LF

(6) Status Code Output Format
The status code is output with the following format when the “OG” command is
received. For details, see Section 6.3 para (18) on the “0OC” command.

STSi= ! Status Code Terminator

Status Code ...... “0" to “255”

IM 7651-01E
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6.3 Communication Commands (Common to
GP-IB and RS-232(C)

Tabte 6,13 List of GP-IB/RS-232C Communication Commands

Item Function Details Communication Commands{ Page
(1) Function Setting Fml 6-22

2 Range Setting Rm2 6-22

3 Output Data Setting Smb;?nr?,slél;m, 6-23
(4) Output ON/OQFF 00, 01 6-25

(5) Trigger E, <GET> 6-25

(3] Setting Initialization RC 6-26

(7 1IC memory Card Initialization CI 6-26
(8) Program Run/Halt RUm 6-26
9 Start/End Program Setting PRS, PRE 6-27
(10) Program Interval/Sweep Setting PI, Sw 6-28
(11} RUN Mode Section M1, MO 6-29
12 PC (Program counter) Value Setting PCm £5-29
(13) Save/Load of IC Memory Card SVm, LUm 6-30
(14) Limit Setting LVm, LAm 6-31
(15) Set, Iﬁformation Output 08 6-32
(16) Program Qutput orp §-32
an Output Value Data Output oD T 6-32
(18) Status Code Output oC 6-33
(19) Output Data Terminator Seiting DLm 6-34
(20) Header Setting Hm 6-34
(21 Status Byte Mask Information MSm G-35

mode) YZE’ YZO

(23) (RS) | Remote Control Setting <ESC> R 6-37
(24)(RS) | Local Controi Setting <ESC> L 6-37
(25) (RS) | Device Clear <ESC> C 6-37

Items with no markings in the Sl No.column are common for both GP-IB and RS-232C,
Those marked (RS) are only for RS-232C.
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(1) Function Setting

Fml

(2) Range Setting

Rm2

Function | Selects the DC voltage at the DC current to be generated (Fm1).
Specifies the output range of the DC voltage or the DC current (Rm1).

Syntax ® Fml/Rm2 <Terminator>
ml=1 or § (depending on the function) - See table below.
m2=2to 6 (depends on the range) - See table below.

¢ The function and the range can be set independently also.

'm1 <Terminator>
Rml<Terminator>
¢ The communication command for each function and range is determined
as foilows.
Comnunication Conununication
Function Co(xi;:;:?;ul Range Co&xﬂﬁg?d

10mV R2

100mV R3

DC current (DC V) ¥l v R4

v R5

30V RE6

ImA R4

DC current (DC A) F5 10mA RS

100mA Re&

M 7651 -01E




65-23

(3) Output Data Setting

Sm
Funetion Sets the value of the voltage or current that is output in a fixed range.
Syntax S—XX.XXEXX
Description] S-XX.XXEXX
1 I
l Set data (in floating point format or fixed point plus
exponent format)
Polarity {4 or —; + can be omitted)
® The command is executed upon a trigger (E,<GET>)
@ The polarity of a positive set-value can be omitted.
® Assign the set data in units of a voli for voltage and in amps for
current.
® The set data can be specified in either formats of floating point
representation and fixed point plus exponent representation.
Example: S—100.000E-3{—100.000mV or —100.00mA)
S5—0.1(—~100.000mV or —100.00mA)
SAm
Function Sets the value of a voltage or a current thai is output in the auto ranging
mode.
Description]| SA-XXXXEXX

] Set data (in floating point format or fixed point plus

exponent format)
Polarity (+ or —; + can be omitted)

¢ The command is executed upon a trigger (B, <GET>)
® The polarity of a positive set-value can be omitted.
@ Assign the set value for a voltage in voits and for a current in Amps.
¢ In the auto range data setting, the output range will be debermined
automatically to the best range suitable for the set value.
Example: SA.1E
SA10E—4

M 7651-01¢




UPm

Function

Syntax

Description

The set output data will be incremented by one in the specified digit only.

0
Up to
4

The relation between the communication command and the incremented
digit is as follows.

Communication Command Function
UPg The value of the U's digit will be incremented.
UP] The value of the 10%s digit will be incremented.
yp2 The value of the 100's digit will be incremented.
UP3 The value of the 1,000’s digit will be incremented.
Uup4 The value of the 10,000's digit wili be incremented,

¢ This command is executed by a trigger (B, <GET>)

DWm

Function

Syntax

Description

IM 7651 -01E

The set output data will be decremented by one in the specified digit only,

¢
DwW to
4

The value of the 1's digit will be decremented.

Communication Command Function
DWO The value of the 1’s digit will be decremented.
Dwl1 The value of the 10's digit will be decremented.
Dw2 The value of the 100's digit will be decremented.
DW3 The value of the 1,000’s digit will be decremented.
DWw4 The value of the 10,000's digit will be decremented.

® This command is executed by a trigger (5, <GET>)
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SGm

Function | Specifies or alters the polarity of the set value.

]
Syntax G { 0 }
2

Description The relation between the communication command and the polarity is as

follows.
Communication Command Function
SGOo Specifies positive polarity,
5G1 Specifies negative polarity.
3G2 Inverts the polarity.

® This command is executed upon a trigger (E, <GET>).

(4)Output ON/OFF Control
Om

Function | Sets the ON/OFF condition of the output.

Syntax Om
m=90 {output OF) or 1 {output ON)

¢ This command is executed upon a trigger (E,<GET>).

(6) Trigger
E,<GET>

Function This executes the setting of a function, range, output data, or the cutput
ON/OFTF control.

Syntax E

<GET>

¢ <GET> is valid only for GP-IB communication.

¢ The communication buffer liable to be triggered will he updated when
the key setiting of the function, range, output data, cutput ON/OTFF is
made or when <DCL>, setting initialization, IC memory card loading is
done,
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(6) Setting Initialization

RC

Function

Syntax

Initializes the entire setting data of the 7651.

RC

(7) IC Memory Card Initialization

CI

Funetion

Syntax

Description

The contents of the IC memory card will be cleared to the initial state.

Cl

Always Initialize a newly bought IC card before using it in the instrument,
Also, this command can be used for the entire contents of the card.

(8) Program Run/Halt Control

RUm
Function | This selects the execution or halting of a program,
Syntax Communication Command Function

RUO Halt
RU1 STEP execution
RU2 RUN execution
RU3 Continue execution

Description| ® Halt (RU0) is the function of halting the program currently under

M 7651-01€

execution and corresponds to pressing the HOLD key on the panel,

¢ STEP execution (RU1) is the function of changing to the next program
step and corresponds to pressing the STEP key on the front panel,

® RUN execution (RUZ) is the function of executing the program from the
beginning (the first slep) and corresponds to pressing the RUN key on

the front panel.

¢ Continuous execution (RU3) is the function of halting the program under
execution and restarting the execution from the halted state. This
function corresponds to releasing the HOLD key on the front panel.
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(9) Start/End Program Setting

PRS
Funection Starts program setting.
Syntax PRS
Description] * After starting the program setting, set the function, range, and the
output data. At the end of setting the data for one step, move to the
next step.
® Set the output data for each step in the end of the step.
¢ There is ne need for a trigger (B, <GET>).
¢ The PC (program count) value will become 1 wupon receiving this
command.
¢ When a program setting is made, the previous settings will be erased.
PRE
Function Ends program setting.
Syntax PRE

IM 7651 -01E
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(10) Interval and Sweep Setting of Program

Plm
Function Sets the generation interval at the time of running the program.
0.1
Syntax Pl to
3600.0
Description| ¢ The interval setting can be made upte 3600.0 seconds (1 hour) with a
resolution of 0.1 sec.
When the 7651 power is switched ON, PI0.1 will be set.
SWm
Function Sets the sweep time during program execution.
Syntax 0
SW to
3600.0
Description] * The sweep {ime can be set to a maximum of 3600s with a resolution of

I 7631 -01&

0.1 seconds.

® Set the sweep time to zero (SWO) when the sweep function is not
required.

® When the 7651 power is swiiched ON, the sweep setting of SWO will be
made,




(11) RUN Mode Selection

M1
Function Sets the program execution mode to the SINGLE mode.
Syntax M1
MO
Function Sets the program execution mode to the REPEAT mode.
Syntax Mo
Description]| In the SINGLE mode, the program will be executed once ill the last

step and thereafter the set value of the last step will be made
continuously.

¢ In the REPEAT mode, the program will be executed repeatedly from
beginning to end.

(12) PC Value (Program counter) Setting

PCm

Funection

Syntax

Description

Sets the program counter value.

1
FPC { to
50

® This is used for running the program from the set program step.
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(13) Save/Load of IC Memory Card

SVm
Funection Saves the program that has been generated and the current set data in the
IC memory card.
Syntax 1
SV to
7
Description| ® Upto 7 patterns of program scan be stored in the IC memory card (3789
01: 8k bytes).
LDm
Function The program and the set data stored in the IC memory card is loaded into
this unit.
1
Synta
yntax | { N }
T
Description] © This is the function of reading the program and set data stored in the IC

‘M 7651-01E

- memory card using the SV command.
® If loading is done when the output is ON, the output will automatically
be turned OFF.
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(14) Limit Setting

LVm
Function Sets the voltage limit.
Syntax 1
LV to
30
Description| ® This is the function of limiting applied voltage when a DC current is
being generated.
® The limit value can be set in the range 1 to 30 (V).
LAm
Function Sets the current limit.
5
Synt
yuiax [ { > }
120
Description| *® This is the function of limiting the current flowing through the load

when a DC voltage is being generated.
® The limit value can be set in the range 5 to 120 (mA).
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(15) Setting Information Output

0S
Function Outputs the current panel setting information.
Syntax 08

(16) Program Output

OoP

Function Outputs the contents of the program step.

Syntax op

(17) Output Value Data Output

OD

Function Outputs the data of the set output value.

Syntax 0D
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(18) Status Code Output

OC
Function Outputs the current status.
Syntax ocC

Description bit 8 CAL switch 0:OFF/1:0N
bit7 1C memory card 0:0UT/1:IN
hit§ Normal/calibration mode {: Normal mode/1: Calibration made
bit5 " Qutput ON/OFF 0:0FF/1:0N
bit 4 Qutput not stable 0: Neormai/l: Unstable
bit 3 Previous communication 0:0K/i:BError

command error information

bit2 Program being executed 0: Normal/1: Under execution
bit1 Program setting under execution G: Normal/1: Under setting

The output not stable is the condition in which the output is being made
but either the output value is being changed, the range is being
changed, or the output has been changed from OFF to ON, but the
output is not yet stable. Further, this indication is also given when the
output is ON but the program sweep operation is being mode.

The previous communication command error information is the
communication command error check information for commands other
than <GET>.

QOutput Format “STS1=m” m="0"~“255"
Example: STS1=16 bit 5 (output ON / OFF) only is 1 {output ON

condition), other bits are 0.
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(19) Output Data Terminator Setting

DLm
Function Sets the terminator for the output data.
0
Syntax
Y DL { to }
2
Description The relation between the communication command and the function s are
as follows.
e GP-I1B
Communication Command Function
DLO CR/LF/EDI
DL1 LF
DL2 EQI
e R5-232-C
Communication Command Function
DLO CR/LF
DLi LF

(20) Header Setting
Hm

Function Sets whether or not a header is to be added to the output data.

Syntax H { {1) }

Description] The relation between the communication command and the header contents
is shown below.

Communication Command Header Contents
HO No header
H1 Header present
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(21) Status Byte Mask Setting
MSm

Function Sets the interrupt generation cause in the status byte. The cause (mask
value) that has been set becomes effective and the interrupt corresponding
to that cause will be generated.

Syntax 0
MS to
31
Deseription bit8 Fixed to 0
bit7 Service request
bit6 Error 31
hit5 Program end X2
bit4 Limit error 33
bit 3 Syntax error
bit2 SRQ key ON 4
bit1 End of cutput change ¥5

1 This will be set when an error occurs (at least one of the bits 3, 4, is set to 1).

2 This will be set when the interval time is reached during program execution.

3 This will be set when the voltage or current limit is exceeded.

¥4 Not present in RS-232C (Fixed to 0),

35 This will be set until the output becomes stable after the cutput value is changed, or the
range is changed, output is changed from OFF to ON, or when the sweep output ends
during program execution,
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(22) Setting the Calibration Function
Can be executed only in the calibration mode)

YZPm
Function Selects the calibration point.
0
Syntax
> yzp { to }
3
Description| ® The relation between the communication command and the calibration
points is as follows.
Communication Command Calibration Point
YZPC +{ calibration
YZP1 +Full scale calibration
YZP2 —0 calibration
YZP3 ~Full scale calibration
¢ The initial calibration point (YZPO0) is selected using this command and
the setting is made based on the measured value of the DMM.
® After making the setting, count up using YZPm (for example, change
from YZPO to YZP1) and repeat the setting. When all the settings are
completed carry out EEPROM SET.
® The set value is specified using 6% digits.
YZSm
Function Sets the calibration value. {Done for all ranges with the fixed range
mode.)
Syntax YZ5 {Calibration value (6% digits)}
YZW
Function When the setting of all the calibration values in completed, these values
will be written in the EEPROM.
Syntax YZW
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YZE
Funection Cancels the calibration operation.
Syntax YZE
YZO
Funection The calibration points of all the ranges will be output. (The four points of
+0, ~0, +F.5,, and —F.8. in each range will be output.)
Syntax YZO

(23) Remote Control Setting

ESC R (For RS-232C only)

Funection

Syntax

This commands puts the unit ready for remote control via the RS-232C
interface. Once the remote mode is entered, the panel key operations will
be ineffective.

ESC R <Terminator>
*ESC=1BH

(24) local Control Setting

ESC L (For RS-232C only)

Funetion

Syntax

Puts the Model 7651 in the local control mode from the remote control
mode via the RS-232C interface.

The panel key operations will become elfective after the local mode is
entered into.

ESC L. <Terminator>
*ESC=1BH

(25) Device Clear

ESC C (For RS-232C only)

Funetion

Syntax

Resets the panel setting information of the unit to those set immediately
after power is switched ON.

ESC C <Terminator>
*ESC=1BH
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7.

MAINTENANCE AND CALIBRATION

7.1 Maintenance
7.1.1 Storage

Avoid the following types of places for storing this instrument.

=]

=]

(=3

]

=]

Where the humidity is high.

Where the temperature is high or direct sunlight is present.
Near a source of high heat.

Where the vibration is too strong.

Where dust, dirt, corrosive gas, or salty atmosphere is present.

s =
When the instrumeni does not operate properly and requires
repair, contact Yokogawa service office or your nearest Yokogawa
representative.
The repair work of Yokogawa instruments that are not
covered under the warranty and are charged can be done at the

repair centers listed at the end of this booklet.
\_ v,

7.1.2 Fuse Replacement

M Rear Fuse

, Two fuses
(inciudes one spare fuse)

Figure 7.1 Replacing the Fuse

When replacing the fuse, remote the power supply plug from the power supply socket,
remove the fuse holder by pushing it out using a small screwdriver, etc., and replace the
fuse. The fuse holder has one spare fuse.
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7.2 Calibration

To get high performance and precision from the unit at all times, we suggest that the
instrument is calibrated every 90 days.

(1) Selecting the Standard Equipment

The standard units used for calibration must be the following equipment or better.

Table 7.1 Standard Equipment for Calibration

Item to Be Maximum
Calibrated Measured Value Accuracy Remarks
DC 10mV | 12.00000mV | * (40ppm + 1uV) Use the HP 3458A
voltage | 100mV | 120.0000mV | (40ppm + 2pV) DMM or equivalent
1v 1.200000V | & (20ppm + 20uV)
10V 12.00000V | £ (20ppm + 40uV)
30V 32.0000V + (20ppm + 100uV)
BC ImA 1.200000mA { £ (40ppm + 0.02pA) | Use the HP 3458A or
current | 10mA 12.00000mA | £ (40ppm + 0.1pA) standard resistor and
100mA | 120.0000mA |+ (40ppm + 1pA) DMM.

(2} Environmental and Other Conditions during Calibration

* & ¢ &

Ambient Temperature
Relative Humidity

Power Supply Voltag
Power Supply Frequency
Vibration

¢ Flectric and Magnetic Fields :

® Environment

¢ Warm-up

® Load Conditions

(3} Precautions during Calibration
®  Ground the @ terminal during calibration.

IM 7651 -01E

253+1°C

45 to 75% RH

Rated voltage +5%

Rated frequency +1Hz

Should be small enough to ignore the effect on
the instrument. '

Should be small enough not to affect the
measured value.

The presence of corrosive gases, steam, salty
atmosphere, dust, etc., should be small enough
not to affect the measured value.

The standard equipment should be warmed up for
more than 2 hours and the equipment being
calibrated should be warmed up for more than 60
minutes before calibration.

The load conditions during calibration must be
the following:

10mV, 100mV range 100MSQ or more

1V, 16V, 30V range IMQ or more
1lmA, 10mA range 1k or less
100mA range 1008 or less



(4) Calibration Procedure

The calibration procedure is given below.

*

in each range.

% 1V range

7-3

The 0 point and the output set point should both be calibrated in each funchion and

installation

- - Set up the standard unit
and prepare the 7651,

Change to the

Throw the CAL
switch on the

+ :"‘i,:‘" s

LY
l___‘
Ny’
T
Ny
LY

S
o

N

—MODE
DATA  RMT  RPT  SINGLE

Switch ON power

cafibration mode Caiibra-
rear panel of tion
¢ the 7651 to the mode
CAL position. ON

-~ Power ON key

Warm up the unit for at least 1 hour.
Warm up the standard eguipment also
for sufficient time.

-—— Connect the standard

CAL our
} .
Lights up
Y
Wiring connection
Function key ' }

Select the function to be
calibrated using the
function keys.

!

Select the range to be
calibrated using the
range keys.

y

QUTPUT
Press the (1 key

equipment and the 7651
correctly as shown in
Figures 7.4 10 7.6.

of the 7651.
= FAFIririre ¢
Ll T |
DATA AMT RP?MOD&N_C-F:; caL our Emi ST 1 P
\I! Press the §¥<ey5
of the 7651. rocar  #HF
Lights up

! (To next page)

Figure 7.2 Calibration Procedure (1)
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(From last page)

Set the measured
value of the standard
unit in the 7651, {+ ZERC calibration)

ENTER
Press the {__) key

Y

Set the measured
vaiue of the standard
unit in the 7651, {+ Full scale calibration)

ENTER
Press the (T key.

y

Set the measured
value of the standard '
unit in the 7651, {— ZEROL calibration)

ENTER
Press the () key.

Y

Set the measured _
value of the standard
unit in the 7651, (— FULL scale calibration}

ENTER
Press the () key.

PRGOS | END

Press the () key.

{End of calibration)

Tigure 7.3 Calibration Procedure (2)
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{5) Calibration Points
The calibration points in each function and each range are the following.

Table 7.2 Calibration Points it Each Range

Function

Range

Calibration Point

Remarks

mV

10mV

+0.0000mV
+10.0000mV
— 0.0000mV
—10.0000mV

160mV

-+00.800mV
+100.000mV
-~ 00.000mV
-100.0600mV

1v

+ .00000V
+1.00000V
- .00ooov
—1.00000V

10V

+0.0000V
-+10.06000V

—0.0000V

—10.0000V

30V

+00.000V
+27.000V
~00.000V
~27.000V

mA

ImA

+ .00000mA
+1.00000mA
- .00000mA
—1.00000mA

10mA

+ 0.0000mA
+10.0000mA
—0.0000mA
—10.0000mA

100mA

+00.000mA
+100.000mA
—00.000mA
—100.000mA
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(6} Connection Method
The method of connecting the standard unit and the 7651 is described. Note that the
connections differ slightly depending on the function and the range.

(a} Function: mV (Ranges: 10/100mV)

Unit being calibrated {7651) Standard unit
Q Sense Input
{4 Wire) {2 W1re}

200vpk Woovak
MAX Max

SENSE ourePuT _.ﬂl Q Hi ks
@611+
qvaaxs LIV . O
A
©@=© \

200Vpk !sApk
2V pEAK Guard fax
MAXA
@_- @ '

500Vpk
MAX 250V

G TE o ’é‘

S0GV/PEAK MAX # All Term 1000Vpk Max =+

*1  The shorting bars between
SENSE and QUTPUT are
both not used {Hi and Lo,

\ *2  Use two-strand or single
strand shielded wires.
Connect the shields to the
guard {G} terminais at both
ends,

+3  Use gold plated arrow-
shaped lugs at the terminal
ends of the iead wires.

In the case of rear panel autput models (7651 11/712)

o S
[ ] [ Lo Té) g
ub___’ o \ ,‘ Gl Stauﬂniiil'

The shorting bars between the
SENSE and OUTPUT terminals are
both not used (Hi and Lo).

Figure 74 Method of Connecting the 7651 and the Standard Unit {1)
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(b} Function: V (Ranges: 1/10/30V)

’

Unit being calibrated {7651}

SENSE ourruT

O=©

avanzs pf2 e

OEE

42V pEAK
Maxp

G TERM
500V PERK MAX &

Standard unit

MAX 147250V
A

Al Tgrm 1000Vpk Max <+

The shorting bars
between the SENSE and
the OUTPUT terminals
are both left in their
place at the Hi and Lo
terminals.

Single strand or two-strand
shielded wires are used for the
interconnecting leads.

The shields are connected to
the guard terminals (G) of
equipment.

in the case of Models 7651 11/12 with output terminals on the rear panel

Hl Hi i LD 61
TERM 4 our SEN ouT &

L

The shorting bars between the SENSE and
the QUTPUT terminals are both left in their
place at the Hi and Lo terminals.

Figure 7.5 Method of Connecting the 7651 and the Standard Unit (2)

G To
Lo standard
Hi unit

IM 7651 -01E
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(e} Function: mA (Ranges 1/10/100mA)

Unit being calibrated {7651)

SENSE ouTPUT

CsC

32V Max & WA TTIN

A2V PEAK
MAXDN

The shorting bars
between the SENSE and
QUTPUT terminals are
both rot used in the Hi
and Lo terminals.

Standard unit

2 Sense frpat
(4 Wire) (2 Wn'e)

"0,0;

200Vpk 1000Vpk
MAX MAax

O

Guard MAX

200Vpk 1.54pk

X

£00Vpk
MAY 1r250v
ot

All Term 1000Vpk Max =t

N

When using twin-core shielded

wires for the connecting leads,

the shields should be connected
to the guard {G) terminals,

Method of connecting when using a standard resistor

Unit being calibrated (7651)

SENSE ouTPUT

TRV MAX A :zum 5 MaxA

G TERM
S00V PEAK Max +

Standard resistor

Standargd

unit

?mﬁ

Guard

sy
£

Q M,
W@ @]

(4 Whe} {2 Wre]

moovvi

W20V

T A Thies 00VEK Mas &

)

e

Figure 7.6 Metbod of Connecting the 7651 and ihe Standard Unit (3)
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8. SPECIFICATIONS

M DC Voltage
Maximum | Resolu] Siability @40 | (GG | fesaraey | Ascuracy [ Temperature
Range Output don |- o 0 Se:_t:{rg) (% of setting | (% of setting | (% of setting | (% of setting
+u¥) +uV) +uV) +n¥V)/°C
10mV | £12.0000mV| 100anV |0.002+3 001444 0.018+4 0.025+5 0.0018+90.7
100mV] £120.000mV| 1V [0.003+3 0.014+5 0.018+10 0.0254-10 0.0018+0.7
v £1.20000V | 10pV 0001410 0.008+50 0.01+:100 0.016+120 G.0009+7
10V | £12.0000V | 100V |0.001+20 0.008+100 0.01+200 0.016+240 0.0008+10
30V +32.000V ImV |0.001+50 0.008 +200 0.014+500 0.016+600 0.0008+30

The 24h stability is the value at 23+1°C.
The 20 days stability, the 9G days accuracy, and the 1 year accuracy are values at 23+5°C
The temperature coefficients are values at & to 18°C, 28 to 40°C.

Maximum Output OQuiput Noise Comumen mode rejection
Range; OQutput |/ nce DC o 10kHz ratio: 120dB or more
Current DC to 10Hz {(Typical data) (except for 30V rangs.
DC, 50/60Hz)
10mV — Approx. 282 31 Vp-p 30p Vp-p 100dB or more
100mV — Approx. 202 53 Vp- 30u Vp- 30V range. DC,
PP B Vp-p R vp-p 50 /60Hz)
1v £120mA  [2ZmQ or less 15p Vp-p 60p Vp-p
10V £120mA  |{2m0 or less S0p Vp-p 100 Vp-p
3ov 1120mA  }2mQ or less 150u Vp-p 200u: Vp-p
B DC Current
™ Accuracy Accuracy Accuracy Temperature
Maximum |Resolu- itfé:g;.tgeg?ég (90 days) (86 days) (1 year) Coefficient
Range Output G = +uA) | T(%of setting | £(% of setting | £(% of setting | +(% of setting
ion L + pA) +uA) +pA) +PAY/C
ImA | £1.20000mA| 10nA 10.0015+0.03 0.016+0.1 0.02+0.1 0.03+0.1 0.6015+0.01
10mA { £12.0000mA | 1000A |0.001540.3 0.0164+0.5 0.02+0.5 0.03+0.5 0.0015+0.1
100mA| £120.000mAt 1pA {0.004+3 0.0164+5 3.02+5 Q.03+5 0.002+1

The 24k stability is the value at 23£1°C.
‘The 80 days stability, the 90 days accuracy, and the 1 year accuracy are values at 23 +5°C
The temperature coefficients are values at 5 to 18°C, 28 to 40°C.

ratio:

. Mgz;;a::n Output . Qutput Noise
ange Current Resistance DC to 10Hz {{I)'g);;gaiﬂéilj)
lmA +30V 100ME& or more 0.02p Ap-p O.ipAp-p
10mA 30V 100M$ or more 0.2uAp-p 0.3p Ap-p
100mA +30v 10ME or more 2uApp 3pAp-p

Commen mode rejection

100nA/Y or
more {(DC, 50/
60 Hz)
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Response Times

Setting delay times : About 10ms -+ When the setting value is changed within the
same range.

Response time : 10ms or fess ... From the beginning of change till the output
reaches to within £0.1% of the final value for the maximum
output and maximum load in each range, provided the load is
purely resistive and the limiter does not operate.

Limiter
Setting Range Setting Resolution Remarks
Current limiter 5 to 120mA ImA During voltage output
Voltage limiter 1 to 30V 1y During currect output

The limited condition will be automatically released when the overload condition is
remeved after limiter operation.

Data Setting
Continuously variable mode (each digit can be set using up/down keys)
Data mode (Direct numerical value can be input using the ten keys)

Communication Functions

GP-IB or RS-232C is standard feature

GP-IB interface .

Electrical specifications : Conform to IEEE Std 488-1978

Mechanical specificatoins :  Conform to IEEE Std 488-1978

Functional specifications :  SH1, AHI, T6, L4, SR1, RL1, PPQ, DC1, DT, CO
Address setting and header ON/OFF control possible

RS5-232C interface

Data transfer mode . Start-stop synchronization

Baud rate : 75, 150, 300, 600, 1200, 24060, 4800, 9600bps

The setting of the handshake mode, baud rate, number bits in the data word, parity,
ete. can be set,

Program Functions

Built in memory : Upto 40 steps can be set.

IC memory card : Upto 7 patterns of a maximum of 50-steps of programs
each can be stored.
{(IC memory card: 8K bytes capacity, oplional)

Program starting by external trigger is possible.

Interval and sweep times can be set for each pattern as follows.

Setting Range | Resolution “IE’" ““T—s”‘l
Interval time (Ti) 0.1s to 1h g.1s
Sweep time (Ts) 0to 1h 0.1s
[ il T -
Execution modes SINGLE ...... The programmed pattern is executed only once.
REPEAT ...... The programmed pattern is executed repeatedly.

M 7651-01E



® External Trigger

@ Step execution of the program is possible under external trigger.
® Has the output ready output which is suitable for integration of the instrument in a

systern.

M General Specifications
Operating method
Output setting

Numeric display

Unit display

Overload display

Maximum permissible applied voltage

Operating temperature range
Warm up time
Power supply voltage

Power consumption
External dimensions
Weight

Standard accessories

Muitiplying dual D-A conversion method
+120000 (setting range), +32000 for 30V range
only

Continuously variable mode

Data mode

T-segment LED

59X 7 dot-matrix LED, mV/V/mA

Displayed as “ — OL —~~

Between Hi and Lo terminals 32V /120mA
Between Lo and G 42V peak
Between G and case 500V peak

5 to 40°C, 20 to 80%RH

About 60 minutes

1007115V AC +10%, 50/60Hz

(Switch selectable)

* Units can be supplied on request supply
voltages of 200/230V

About 30VA

About 88 (H}X 213 (W)X 350 (D) mm

3.6kg approx.

Power supply cord-1, fuses (315mA time lag

type)-2, Remote connector-1, Instruction manual-1

I TRE1 . nago




8.1 External Dimensions Diagram

Model 7651 01/7651 02

Rear View
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Model 7652 11/7651 12

Rear View
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EIA Rack Mounting Type

Model No. Item Nume Specifications

. 751501 Kit for rack meunting Eia Si‘t?gie
For ElA double mounting mounting

751562 Kit for rack mounting EIA dogble
¢ mounting
E@ Unit: mm

414§ A2 £1.3
i
A ARA / ——g
0 380
l- - e ]
zu T
10 —
ign LT
)
a:& { i 1_t ~a{ [ i i! ]
i ; &5 as
e | e Y]
M i | Wit}
28
JIS Rack Mounting Type
Model No. Item Name Specilications
. 751503 Kit for rack mounting For J1S single
For J1$S double mounting mounting
751504 | Kit for rack mounting |LoF 9IS double
mounting
£34.6 2 814
CHN / A=
330 350
E{G 5 = L T
_j[_ . = [:.m.mmce]
480 - 85.3
I 460 i TR
L i M 3 3 I
[ [ j‘{ 'EEL“ J ﬁ} 5D 83
! |
EJ = “___'J o] b !
2es
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8.2 Accessories (Optional)

Accessories
Nane Model l:fo.li’art Specifications Qty for
Nao. sale

1C memory card 3789 01 8K bytes (50 stepsxT patterns) 1
ilii;u:;};’tcard for the memory BO5BONG Dust proofing cover 2
Shielded measurement leads BO409LA 0.8m with erocodile chips 1
Kit for rack mounting 7515 01 For EIA single mounting {Generator ! unit) 1
Kit for rack mounting 7515 02 For EIA double mounting (Generator 2 units) 1
Kit for rack mounting 7515 03 For JIS single mounting {Generator 1 unit) i
Kit for rack mounting 7515 04 For J15 double mounting (Generator 2 units) i

Recommended Communication Cables

Name Model No./part No. Specifications
GP-IB cable 10833A (YHP) im
GP-IB cable 108338 (YHP) Zm
GP-1B cable 10833C (YHP) 4m
GP-IB cable 10833D(YHP) 0.5m
RS5-232C cable BOSCILB For connecting to PC-9801
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APPENDIX

Appendix 1 List of Set Values
Table A.1 lists the initial values at the time of shipment from the factory, at POWER

ON, and upon initialization.

Table A.1 List of Initial Vaiues of Each Set Values

Data that is r?taix}ed Initial value
even after switching immediately after
OFF power, itehi N Remarks
Item (Only items set from) switching ON power
the panel and initialization
Calibration data O
GP-IB address O
RS-232C mode @]
Initialization menu RC Initialization of 7651 main unit
Voitage limit value 0V
Current limit value 120 mA
Interval time G.ls
Sweep time 0.0s Step waveform output
Program execution mode RPT Repeat mode
Function/range v
Cutpuat data 0.0000
OUTPUT QFF
PC 01 Program counter
Status byte mask value 0
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Appendix 2 List of Error Messages

Table A.2 List of Error Messages

E;zor Error Description Error Cause
1 Command error Error in the communication command received
9 Parameter error The parameter input value is out of range.
5 Program execution A program execution was atlempted even though no
error program has been registered,
6 <GET> BError During program execution, etc., a <GET> or E trigger
was issued at illegal timings.
UP/DOWN limit error | The upper or lower limits were exceeded by the UP/
7 -
DOWN commands.
10 OUTPUT ON error The output was made ON during the data mode, the
menu setling mode, or the program setting mode.
Current/voltage limit |An attempt was made to set the voltage limit in the
11 |setting error voltage function mode or the current limit in the current
function mode.
99 EEPROM error The contents of the EEPROM (calibration or
communication setting data) were destroyed.
The IC memory card The IC memory card must be initialized before use.
31 | has not been
initialized,
39 There is no file in the |There is no file that can be read in the IC memory card.
IC memory card.
33 Insufficient memory The memory space in the IC memory card is not
sufficient for saving data.
34 No IC memory card The IC memory card has not been inseried into the card
slot, '
35 The IC memory card The IC memory card cannot be formatted (the 1C
cannot be initialized. memory card is faulty).
36 IC memory card error |The card was inserted when the memory card is being
processed.
37 IC memory card battery| Battery back up error (or there is no battery in the IC
error memory card).
No file in the 7651 This indicates that a memory card of some other
39 instrument type was inserted and a file loading was
attempted although the card is of the Yokogawa format.
40 Calibration error The set value during calibration is out of range.
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Appendix 3 Figures List

Table A.3 Figures List (1/2)

Figure No. Title Page
1.1 View of the Rear Panel (Front Panel Qutput Model) i-3
1.2 View of the Rear Panel (Rear Panel Output Model) 1-3
1.3 Accessories 1-4
1.4 Power Supply Connection 1-7
1.5 Power Switch ON 1-8
1.6 Block Diagram of the 7651 1-11
1.7 Types of Output Circuits 1-12
2.1 Name of Each Part of the Front Panel of the Instrument 21
2.2 Name of Each Rear Panel Part (7651 01/7651 02) 2-6
2.3 Name of Each Rear Panel Part (7651 11/7651 12) 2-6
3.1 Opening out the Stand 3-1
3.2 Operating Procedure 3-1
3.3 Connection Method and Usage Precautions 3-3
3.4 2-Wire and 4-Wire Methods of Connecting the Load 3-4
3.5 Method of Connecting the Guard Terminal 3-5
36 Correspondence between the Displayed Digits and the UP/ 3.8

DOWN Keys
3.7 Procedure for Setting the Data in the Data Mode 3-9
3.8 Limit Value Setting Procedure 3-11
3.9 Procedure for Setting the Interval Time 3-12
3.10 Procedure for Setting the Sweep Period 3-13
311 Sweep Operatio.n when the Ranges are Dillerent in 3.14
Different Program Steps
4.1 Operating Procedure for Initialization 4.2
4.2 Procedure for Registering a Program 4-4
4.3 Procedure for Saving a Program 4-8
4.4 Procedure for Setting the Program DBxecution Mode 4.7
4.5 interval and Sweep Time Durations 4-8
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Table A3 Figures List (2/2)

Figure No. Title Page
4.6 Removing the Battery 4-9
4.7 Loading the Battery 4.9
48 Source and Sink Operations and Output Range (DC 4-10

Voltage Mode)
49 Source and Sink Operations and Output Range (DC 4-10
Current Mode)

4.10 Current Limiter and Current Trip Functions 4-12
51 Position of the Remote Control Input/Output Signal 5.1
Connector
5.2 Timing Chart for Step Execution 5.2
5.3 Timing Chart (1) 5-3
54 Timing Chart (2) 5-5
6.1 Connection between this Unit and a Personal Computer 6.4

Using a GP-IB Cable
6.2 RS-232C Connector (Bquivalent to DBSP-JB25S) 6-10
6.3 Data Control Configuration Diagram 6-12
6.4 Communication Data Format 6-13
6.5 Connecting this Instrument with a Personal Computer 6. 14
Using an RS-232C Cable
6.6 RS-232C Cable Wiring Diagram 6-14
6.7 General Operating Procedure for Remote Control 6-15
71 Repiacing the Fuse 7-1
7.2 Calibration Procedure (1) 7-3
1.3 Calibration Procedure (2) 7-4
74 Method of Connecting the 7651 and the Standard Unit (1) 7-6
7.5 Method of Connecting the 7651 and the Standard Unit (2) T-7
7.6 Method of Connecting the 7651 and the Standard Unit (3) 7-8

vt 7651 - 01E




Appendix 4 Tables List

Talile A4 Table List (1/2)

Table No. Title Page
1.1 Model Numbers and Specification Codes 1-2
1.2 Accessories 1-4
1.3 Precautions 1-5
2.1 Positions of the Power Supply Voltage Selection Switches 2-7
3.1 Correspondence between Functions and Ranges 3-7
3.2 Data Setting Limits for BEach Range 3-10
3.3 Setting Range and Resolution Limiting Values 3-11
a4 An Exampic in which the Ranges are Different in 314

Different Program Steps
4.1 Lailialization Melhods 4.1
5.1 Signal Names and Pin No. 5-1
5.2 Circuit Types and Signal Levels of Remote Control Signals 5.2
b.3 Functions of Signals and Their Pulse Width Conditions 5-2
5.4 Trigger Conditions and Events 5-5
G.1 Functions of GP-IB Interface 6-1
6.2 Functional Specifications of the GP-IB Interface 6-3
6.3 Output Format of Panel Setting Information 6-6
6.4 Program Step Data Qutput Format 6-6
6.5 Status Byte Output Format 6-7
6.6 Functions of RS8-232C G6-8
6.7 List of 1t5-232C Signals G6-10
6.8 Selection of the Handshake Mode G-11
6.9 Dala Format List 6-13
6.10 Panel Sct Information Outpul Formal G-19
G.11 Program Step Data Output Format 6-19
6.12 Status Byte Qulput Format G-20
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Table A4 Table List (2/2)

Table No. Title Page
6.13 List of GP-IB/RS-232C Communication Commands 6-21
7.1 Standard Equipment for Calibration T2
7.2 Calibration Points in Each Range T-5

IM 7657 -01E










