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A WARNING

This instrument is designed to prevent
accidental shock to the operator when prop-
erly used. However, no engineering design
can render safe an instrument is which used
carelessly. Therefore, this manual must be
read carefully and completely before mak-
ing any measurement. Failure to follow
directions can result in a serious or fatal
accident.
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260 END
270 % RS98 :DEF SEG=&H60 :A% = PEEK(&HIF3)
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10 CLEAR 701 A2 8—=724AR7YT
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40 ENABLE INTR 7;8 HI| 1) A EF AT
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60  DISP “INPUT COMMAND =";M$
70 DISP “REMOTE COMMAND”
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210 END
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1. Outline

This system is a unitized GP-IB interface. Use of this system with the 3235
DIGITAL Hi TESTER allows measurement data read and setting of measurement
functions and ranges.

(3235 measurement systems and GP-IB systems are electrically isolated)

2. Specifications
Compatible standard: IEEE488-1978
Interface functions

SH1 Source handshake function
Acceptor handshake function T5
Basic talker function.
Talker free function to listener
AH1
request.
Serial poll function.
Talk on remote function.
Basic listener function.
Listener free function to talker
L4 request.
Listen only mode function not
supported.
SR1 Service request function
RL2 Remote/local function
PPO Paralle! poll function not supported
DC1 Device clear function
DT1 Device trigger function
Cco Controller function not supported

The device trigger function cannot be used with frequency measurement
functions.

Power consumption : about 6.2W

Operating environment : 0~40°C, 80%RH max (no condensation)

Storage environment : -10~50°C, 80%RH max (no condensation)

Power supply : Supplied from main unit

Dimensions and weight : about 40H X 110W X 180D (mm), about 0.25kg

3. Panel description

\ \
|

K==

) @ @

@ GP-IB connector
24-pin connector for IEEE488 bus. Can also be used as a standard bus
cable.

@ Address switch
Handles GP-IB address and talk only mode settings.

4. Talker function

Data output may be of three types: (@ Measurement data

@ Function data

® Additional function data
Data output requires selection of one of these types (command selection from
controller).

4-1. Measurement data output format

+*DDDDDDEXD CR LF RUNTRRIE T
[0 ® Note: A “+"" indicates a space.

@ Measurement values
Example: —215. 89 E—3
Over limit: 99999, E+6
(not affected by measurement function or range)

Meaflj:cr'tei;rr]‘ent Rangs Mantissa Exponent
300. 00mV |+ddd. dd E—3

3. 0000 V|*xd. dddd E+0

DCV 30. 000 V|*dd. ddd E+0
300. 00 V|*xddd. dd E+0
1000. 0 V| *+dddd. d E+0

3. 0000 V|*xd. dddd E+0

ACV 30. 000 V| *xdd. ddd E+0
300. 00 V|*ddd. dd E+0

750. 0 V|*dddd. d E+0

300. 00 Q ddd. dd E+0

3. 0000kQ d. dddd E+3

Q 30. 000kQ dd. ddd E+3
300. 00kQ ddd. dd E+3

3000. 0kQ dddd. d E+3

30. 000MQ dd. ddd E+6

300. 00mA ddd. d E—-3

DCA 1000. 0mA| dddd. d| E—3
ACA 300. 00mA ddd. dd E—3
1000. OmA dddd. d E—3

999, 99 Hz ddd. dd E+0

FRQ 9. 9999 kHz d. dddd E+3
99. 999 KkHz dd. ddd E+ 3

300. 00 kHz ddd. dd E+3

DIO 3. 0000 V d. dddd E+0
I NQ 300. 00 Q ddd. dd E-+0

Note 1: When the uppermost digit is O the O is suppressed, and the ‘“—"
symbol (if any) moved to the right.
Example: 123, 45E—3
21, 00E-—3
—-0. 05E—3
@ Delimiter
“CR" and “LF" are output as delimiters. An “EOI"” is output at the same time as
“LF"" (when delimiter not set).

4-2. Function data output format
AAAAAAAAAA CR LF
(&) @

@ Function data

Function Function data
DCV DC VOLTAGE
ACV AC VOLTAGE
Q RESISTANCE
DCA DC CURRENT
ACA AC CURRENT
FRQ FREQUENCY
DIO DIODE TEST
I NQ CONTINUITY

@ Delimiter

“CR’ and “LF" are output as delimiters. An “EQI'" is output at the same time as
“LF"" (when delimiter not set).

4-3. Added function data output format

BBBBBBBBBB CRLF
@ @

@ Added function data

i Added function Added function data
Unused NORMAL
0 ADJ. 0 ADJ MODE
DATA HOLD DATA HOLD

@ Delimiter
“CR" and “LF" are output as delimiters. An “EOI"" is output at the same time as
aLpT

5. Listener function

In response to controller commands the system can perform the following
settings.

Measurement function

Measurement range

Added function

Output data set

External trigger

Service request items

2 Delimiter items

The controller can set the main unit to remote and disable front panel key input.

SIGICICISICKS]

5-1. Measurement function set
The “F"" command can be used to set the function.

Command code Measurement function

F1 DC voltage measurement

| F2 AC voltage measurement
F3 Resistance measurement
F4 DC current measurement
F5 AC current measurement
Fé Frequency measurement
F7 Diode check
F8 Continuity check

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “F9"

Note 2: “F'" may only be foliowed by a one-digit number.
Example: “F12”. “F1" is valid, but the 2"’ will be ignored.

5-2. Measurement range set
The “R’" command can be used to set the range for each measurement function.

C d Function measurement range
code DCV | ACV Q DCA | ACA| FRQ |[DIO| INQ
RO 300mv # 3000 # # 300mv # #
R 1 3v 3V 3kQ # # 3v # #
R 2 3ov 30V 30kQ | 300mA | 300mA 30v # #
R 3 300V 300V | 300k | 1000mA 1000mA 300V # #
R4 1000V 750V | 3000k # # 750V # #
R5 # # 30MQ # # # # #
(Attenuator) (fixed to 300 ohms)

(fixed to 3V)

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “R6"

Note 2: “R" may only be followed by a one-digit number.
Example: “R12". “R1" is valid, but the *“2” will be ignored.

Note 3: Command codes indicated by the # mark are ignored.



Note 4: The R’ command for the frequency function switches the measure-
ment unit attenuator. Frequency measurement is always in auto-ranging
mode.

Note 5: Diode check and continuity check have fixed ranges:

Diode check: 3.0000V range
Continuity check: 300.00 chm range

5-3. Added function set
The “C"”" command is used to set the zero adjust and DATA HOLD functions.

Command code Added function

C1 0 ADJ function
c2 DATA HOLD function
ce 0 ADJ, DATA HOLD functions

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “C3"

Note 2: “‘C"" may only be followed by a one-digit number.
Example: “C12". “C1" is valid, but the 2"’ will be ignored.

Note 3: In the data hold state (set by controller), function and range com-
mands are ignored.

5-4. Output data set
The “X"" command is used to set whether or not data is output.

Command code Output data

X0 Measurement data
X1 Function data §
X2 Added function data |

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “X3"

Note 2: “X’" may only be followed by a one-digit number.
Example: “X12". “X1"" is valid, but the “2'" will be ignored.

Note 3: The “X0"" mode is the default at power on.

5-5. External trigger set
The “T"" command can be used to set hold (A/D halt state), START (A/D
sampling state) and NORMAL (A/D free run state).

Command code Trigger function

T1 Trigger function set HOLD (A/D halit state)
T2 Start trigger START (A/D sampling state)
T@ Trigger function clear NORMAL (A/D free run state)

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “T9”
Note 2: “T" may only be followed by a one-digit number.
Example: “T12". “T1" is valid, but the 2" will be ignored.
Note 3: Command code “T2" is enabled in the trigger function set state.
Note 4: The trigger function cannot be used in the frequency measurement
function.

5-6. Service request (SRQ) item settings

The “S" command can be used to set service requests to be output or not.
When set to the “SO"" mode no service requests are output, but the status byte
is. The: status byte is not cleared until a talker command is made for data
transmission. When set to the “S1” mode service requests are output when
measurement is completed and when undefined codes are received.

Command code Service request

Service requests not out-
put
S1 Service requests output

SO0

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “‘S2"

Note 2: ““S’” may only be followed by a one-digit number.
Examplé: “S01". “SQ" is valid, but the ‘“1"" will be ignored.

Note 3: The SO mode is the default at power on.

Note 4: The service request at the end of measurement is only output when the
“T2" command (start trigger) is set.

Note 5: No service requests are output in the frequency measurement func-
tion.

5-6-1. Status byte
After a service request is output, status bytes are output are indicated below in
response to serial polling from the controller.
@ Measurement completion
SO mode

Decimal code; 1

[o]1]ofofoJofo1] ASCII code: SHO

S1 mode

Lofofoofo o o 1]

@ Syntax error
SO mode

Decimal code: 65
ASCIl code: A

Decimal code: 2

{ofofoJofofo]1]0] ASCII code: STX

S1 mode

Decimal code: 66

1] l
LO‘110101010|110‘ ASCII code: B

5-7. Delimiter items
The “D"" command can be used to set the delimited output code.

Command code Delimiter output code

DO CR LF output, and EO! output at same time as LF
D1 CR output, and EO! output at same time as CR
D2 LF output, and EOI output at same time as CR
D3 EO only output

Note 1: When a command code other than the above is received it is ignored,
and a syntax error output through a service request.
Example : “D2"

Note 2: “D"”" may only be followed by a one-digit number.
Example: “D12". “D1" is valid, but the “2" will be ignored.

Note 3: The D0 mode is the default at power on.

6. Handling

6-1. Mounting on main unit
@ Check that the main unit power is OFF.
@ Remove the panel from the GP-IB interface mounting slot on the main

: ;<L

Remove screw Remove screw

® Slide the GP-IB interface unit into the main unit along the PCB rails.

PCB rail

GP-IB interface unit

@ Check that the GP-IB interface card edge connector is firmly inserted into
the main unit connector, and then retighten the panel screws.

(T €7

e

Tighten screw Tighten screw

6-2. Address set
The rear panel DIP switches on the main unit can be used to select any GP-IB
address from O to 30 (note that a single system cannot have any duplicate

addresses).
Address switch Address switch Address switch
Address 54321 Address 54321 Address 54321
0 00000
1 00001 11 01011 21 10101
2 00010 12 01100 22 10110
3 00011 13 01101 23 10111
4 00100 14 01110 24 11000
5 00101 15 01111 25 11001
6 00110 16 10000 26 11010
7 00111 17 10001 27 11011
8 01000 18 10010 28 11100
9 01001 19 10011 29 11101
10 01010 20 10100 30 11110

Note 1: The address set switch setting is read in at power on. For this reason
when the address is changed turn the main system power on and then
back on again.



6-3. Talk only mode set
To use the system in the TALK ONLY mode, set the rear panel DIP switch to the
TALK ONLY position.
Set the equipment connected through the bus to the online mode as well.
Note 1: The TALK ONLY mode set switch setting is read in at power on.

For this reason when the address is changed turn the main system power

on and then back on again.
Note 2: in the TALK ONLY mode only measurement data is sent.

6-4. Remote/local select
The controller can be used to set measurement functions and ranges. In this
case, the main unit is set to the remote mode and key input from the main unit
itself is ignored (except for the LOCAL key).
To switch from the remote mode to the local mode, press the LOCAL key on the
front panel or send command code “L'’ from the controller.
Note 1: The default at power on is the local mode.
Note 2: When the local mode is specified the trigger function is cleared.
However, the LOCAL key on the main unit does not clear the trigger
function.

7. Precautions in use
7-1. Listener operation
When the system is used as a listener to receive data, reception is halted and
internal processing started in the following two cases:

@ When EOI is received.

@ When “LF” is received.
“CR" is not treated as programming code, but because it may be sent simultane-
ously with “EOI'" or followed by ““LF", the following five delimiters will result in
normal operation:

@ EOI

@ “CR"+EO0I
® “LF” only
@ *“CR' “LF"

® “CR" “LF"+EOI

For “CR" only, reception will be halted and internal processing started only if the
system is not in the LASC (listener active) state.

For “LF"" and “‘CR", reception is halted after receipt of the “LF"’ command, and
“CR'' remains on the bus. This may cause handshake lock when communication
is tried again.

7-2. Measurement equipment sampling and data output timing
7-2-1. In free run state (trigger mode cleared)
Data output begins after sampling is completed.

A/D conversion
in progress
>
| A/D data conversion

During measurement
Guen A L TB L el To,l_

Talker command; _ﬂ\\( [L (

3
AL \\m \IEL
7-2-2. In trigger mode

Data is sent when there is a talker command, regardless of sampling state.
After the start trigger command, the latest measurement data is passed to the
controller after measurement is completed, a service request is received, and a
talker command causes data send.

Data send

Il

;
IA/D conversion

€ > in progress

/]

I

i

|
During measurementJ A ( B ([

Trigger

(BUSY)

SRQ ﬂ\
Talker command ——H*IC s
Data send w

8. Output format and code list

8-1. Output format
@ Measurement data output format

*DDDDDDE®D CRLF

(Example: —123. 45E+0 CRLF)
@ Function data format AAAAAAAAAA CRLF
(Example: DC VOLTAGE CRLF)
@ Added function data output format BBBBBBBBBB CRLF
(Example: 0 ADJ MODE CRLF)

8-2. Set codes

@ function set code

Command code Measurement function
F1 DC voltage measurement
F2 AC voltage measurement
F3 Resistance measurement
F4 DC current measurement
F5 AC current measurement
F6 Frequency measurement
F7 Diode check
F8 Continuity check

@ Range set code

(fixed to 3V)

@ Added function set code

Command Function measurement range
code DCV ACV Q DCA ACA FRQ |DIO| IN
RO 300mv # 3000 # # 300mv # #
R1 3v 3v 3kn # # 3v # #
R2 30v 30v 30k | 300mA | 300mA 30V # #
R3 300v 300V | 300k | 1000mA 1000mA 300V # #
R 4 1000V 750V | 3000kQ # # 750V # #
R5 # # 30MQ # # # # #
(Attenuator) (fixed to 300 ohms)

Command code

Added function

Cl 0 ADJ function
C2 DATA HOLD function
ce 0 ADJ, DATA HOLD functions

@ Output data set

Command code

Output data

X0 Measurement data’
X1 Function data
X2 Added function data

® External trigger set code

Command code Trigger function
T1 Trigger function set HOLD (A/D halt state)
T2 Start trigger START (A/D sampling state)
Te Trigger function clear NORMAL (A/D free run state)

® Service request set code

Command code

Service request

SO0
S1

Service requests not out-
put
Service requests output

@ Delimiter set code

Command code

Delimiter output code

DO CR LF output, and EOI output at same time as LF
D1 CR output, and EQI output at same time as CR
D2 LF output, and EOI output at same time as CR
D3 EO only output




9. Sample program

@
(Controller: NEC PC-9801)
10 ISET IFC
20  ISET REN
30  PRINT @1;“XOF1R2"
40 FOR'N=1TO 10
50  INPUT @1;A%
60  PRINT A$
70 NEXTN
80 END
(Controller: HP-85)
10 CLEAR 701

20

30

Program to read in 10 data samples and display them

OUTPUT 701;“X0F1R2"

FOR N=1 TO 10

Interface clear

Remote enable

Measurement data output, function DCV, 30V
range

FOR-NEXT specification

Read in data, convert to characters, store to
A%

Display A%

End

Interface clear

Measurement data output, function DCV, 30V
range

FOR-NEXT specification

40 ENTER 701;A$ Read in data, convert to characters, store to
A%
50 DISP A$ Display A$
60 NEXT N
70 END End
Output example
21.156E+0
19.567E+0
15.129E+0
8.021E+0
99999.E+6
0.866E+0
-11.942E+0
-8.773E+0
0.009E+0
23.788E+0
@ External control and trigger function example
(Controller: NEC PC-9801)
10 ISET IFC Interface clear
20 ISET REN Remote enable
30 GOSUB *RS98 SRQ reset
40 PRINT @1;"51T1" SRQ send mode, trigger function set
50  ON SRQ GOSUB 120 Jump to 120 if interrupt detected
60  SRQ ON Interrupt enabled
70 PRINT “REMOTE COMMAND'
80  INPUT M$ Input character variable M$
90  PRINT “REMOTE COMMAND =';M$

100 PRINT @1;M$

110 GOTO 70

120 POLL 1,P

130 PRINT P

140 IF P=65 THEN 170
150 IF P=66 THEN 220
160 GOTO 220

170 INPUT @1A%

180 PRINT A$

190 GOSUB *RS98

200 SRQ ON

210 RETURN

220 PRINT “SYNTAX ERROR"
230 GOSUB *RS98

Output character variable M$

Execute serial poll, read content to P
Display ‘P

if P=65 jump to 170

If P=66 jump to 220

Read in data, convert to characters, store to
A%
Display A$

240 SRQ ON

250 RETURN

260 END

270 *RS98 :DEF SEG=&H60 :A% =PEEK(&H9F3)

280

A% =A% AND &HBF :POKE &H9F3,A% :PETURN

20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

170
180
190
200
210

(Controller: HP-85)
CLEAR 701
OUTPUT 701;"S1T1"
ON INTR 7 GOTO 110
ENABLE INTR 7;8
INPUT M$

DISP “INPUT COMMAND =" M$
DISP “REMOTE COMMAND”

QUTPUT 701 ;M$
GOTO 50

STATUS 7,1;8
P=SPOLL (701)
DIsP P

IF P=65 THEN 160
IF P=66 THEN 190
GOTO 190

ENTER 701;A%

DISP A$

GOTO 40

DISP “SYNTAX ERROR™
GOTO 40

END

Output example

Interface clear

SRQ send mode, trigger function set
Jump to 110 if interrupt detected
Interrupt enabled

Input character variable M$

Output character variable M$

Read content of status register to S
Execute serial poll, read content to P
Display P

If P=65 jump to 160

If P=66 jump to 190

Read in data, convert to characters, store to

A%
Display A$

Restart due to SYNTAX ERROR

INPUT RETOME COMMAND
REMOTE COMMAND =R9
66

SYNTAX ERROR

INPUT REMOTE COMMAND
REMOTE COMMAND =R3
INPUT REMOTE COMMAND
REMOTE COMMAND =72

65
125.98E+0

INPUT REMOTE COMMAND
REMOTE COMMAND =T2

65
8.66E+0
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