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(FIG 6-1)
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(FIG 6-5)
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(FIG 6-6)
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fif$%2 © GPIB ~ RS-232 SR A5 < EHEH
1. IEEE488.2 Interface

» Specification : Standard IEE488.2

* Function :

1.SH1: Full Source Handshake
2.Ah1: Full Acceptor Handshake
3.T6: Basic Talker

4.L4: Basic Listener

5.SR0: Without Service Request
6.RL1: Remote/Local Change
7.PRO: Without Parallel Polling
8.DC1: Device Clear

9.DTO: Without Device Trigger
10.CO0: Without Controller function

e Command :
*CLS

*ESE

*ESE?
*ESR?
*IDN
*OPC
*OPC
*RST
*SRE

*SRE?
*STB?
*TST?

Clear the status byte summary register and all event registers .
<Enable Value>

Enable bits in the standard Event status enable register.
Query standard Event enable register.

Query standard Event register.

Identification query.

Sets the “operation complete” bit(bit 0) in the Standard Event.
Return “1” to the output buffer after the command is executed.
Reset the instrucment to its power-on configuration.

<Enable Value>

Enable bits in the Status Byte enable register.

Query the Status Byte enable register.

Read status byte query.

Perform a complete self-test of instrument .

Return “0” if the self-test is successful , or “1” if it test fails.
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2.SCPI Command

* OUTPut
:OUTPut {ON/OFF/1/0}
:OUTPut:STATe {ON/OFF/1/0}
Sets the output of the AC source.

* SOURCce
:SOURce:FREQuency <NRf>
Sets or query the output signal frequency.
:SOURce:RANGe {HIGH|LOW|AUTO}
Sets or query the output range.
:SOURce:SPPHase <NRf>
Sets or query the stop phase.
:SOURce:STPHase <NRf>
Sets or query Start phase.
:SOURce: TURN {ON/OFF/1/0}
Sets or Query the output signal status.
:SOURce:VOLTage <NRf>
Sets or query the output voltage.

* STATus

:PRESent
Clears the Questionable status register.both the event and enable
registers are cleared.

:QUEStionable:CONDition?
Query the contents of condition register of Questionable status
register group.

:QUEStionable:ENABIe
Sets or queries the enable register of Questionable status register
group.

:QUEStionable[:EVENTt]?
Query the contents of event register of Questionable status register
group.

+ SYSTem

:SYSTem:BEEPer

:SYSTem:BEEPer:IMMediate

:SYSTem:BEEPer:STATe {ON/OFF/1/0}
Sets the beeper to ON/OFF,queries the current setting.

:SYSTem:ERRor? (Query Only)
Queries the occurred error code and message.

:SYSTem:KLOCk
Sets or queries whether the front-panel keys are locked.
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:SYSTem:PRESet(No Query)
Resets to the default state.

:SYSTem:VERSIon
Queries the value corresponding to the SCPI version to which the
instrucment complies

3.RS-232 Interface
* Mode : Start stop synchronization
 Baud rate : 1200.2400.4800.9600bps

« Command :
:SYSTem:LOCal(No Query)
Sets the system to local control.
:SYSTem:REMote(No Query)
Sets the system to remote control.

* RS-232 PC To CF/CIF AC SOURCE Connection

9 PIN TO 9 PIN 9 PIN TO 25 PIN
Meter Computer Meter Computer
GND GND fo
. L
Tx By s ?
3 i L]
Rx Rx . :
Shield GND -:70
R LinkTo T o’
. L]
- L
Rx '1:
Tx :1.
Shield (
RLinkToT
4.SCPI Status System
* Questionable Data
Event Register .or. Enable Register
Bit Condition
10 FAULT :System Fault.
9 FUSE :Fuse Break.
8 ODP : Over Drive Protection.
3 OTP :Over Temperature Protection.
1 OLP :Over Load Protection.
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 Standard Event
Event Register .or. Enable Register

Bit Condition

Not used

Not used

Command Error
Not used

Not used

Query Error

Not used

Operation Complete

O =~ N W H O O N

« Status Byte
Summary Register .or. Enable Register

Bit Conditon

7 Operation Data
Request Service
Standard Event
Message Avilable
Questionable Data

O =~ N W b 00 O
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by kb sEERAGES IR

Code Message Code Message
0 No Error

-100 Command error -330 Self-test failed

-101 Invalid character -350 Queue overflow

-102 Syntax error -400 Query errors

-103 Invalid separator -410 Query INTERRUPTED

-104 Data type error -420 Query UNTERMINATED

-105 GET not allowed -430 Query DEADLOCKED

-108 Parameter not allowed -440 Query UNTERMINATED
after indefinite response

-109 Missing parameter

-112 Program mnemonic too long

60 ROM FAILED"

-113 Undefined header 61 RAM FAILED"

-121 Invalid character in number 62 EEPROM R/W FAILED"

-123 Exponent too large 63 USER SETTING LOST"

-124 too many digits 64 Command allowed only with

RS-232

-128 Numeric data not allowed 65 Command not allowed in
local

-131  Invaild suffix 100 FAULT

-138 Suffix not allowed 101 OLP

-140 Character data error 102 OTP

-141 Invalid character data 103 ODP

-144 Character data too long 104 FUSE

-148 Character data not allowed

-150 String data error

-151 Invalid string data

-158 String data not allowed

-160 Block data error

-161 Invalid block data

-168 Block data not allowed

-170 Expression error

-171 Invalid expression

-178 Expression data not allowed

-200 Execution errors

-211  Trigger ignored

-213 Initignored

-221  Setting conflict

-222 Data out of rang

-223 Too much data

-224  lllegal parameter valve

-230 Data corrupt or stale

-241 Hardware missing

-310 System error

-311  Memory error

-313 Calibration memory lost
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i s (F1.RS232 =R EL GPIB L k2 E A

1.BARAZE AR (POWER)
2 ARAERTEHEGH R 0069
3.4%% RESET BlR [R5 5B e 5 BB (POWER)
4.1 B /e TERER REMOT 155 » Fon it G BT
5.RS232 HIRLE
a FETEGH BH LR H N
0100 : 1200
0101 : 2400
0102 : 4800
0103 : 9600
b AR EAIFT R EEE T R MR AKE e HERRE > 20+ 9600 £y 0103
c.¥% RESET ##5¢ pichi AEh{FE
d #EFEHEFARATS 0300 {iLE
e.f% RESET $# 52 i ENE » APkt e e = AR IR E
f AR EREGH RERE Y AT R B Y BB RARR - 40 ¢ 50.00
6.GPIB firhi-345E
a FETAGH BE S ML R A0 T -
0200 : 00
0201 : 01
0231 : 31
bR EFIFREEE TR AL - 2RE ETEHEBHRA > 20 0206 FRomaENL
HE By 06
c.¥% RESET #5525 ABIF
d.FHTEHREFARER 0300 iLE
e.f# RESET $#5E B EEFENE - Wk EB=UE AR F R ERHC
f AR ETEGH R P R B Y BERARR - 4 © 50.00

=¥ ¢ GPIB NZE Address £y 06
RS232 NE 2L F 9600

A5-1




B ok o A 2 1]

&5 1 : GPIB demo Program
REM Example Program using NI-488 board level functions
REM QBDECL.BAS contains constants, declarations, and subroutine prototypes.
REM $INCLUDE: 'gbdecl.bas'
REM GPIBERR is an error subroutine that is called when a NI-488 function fails.
REM DVMERR is an error subroutine that is called when the IDRC CP-600 POWER
REM ANALYZER does not have valid data to send.
DECLARE SUB gpiberr (msg$)
DECLARE SUB dvmerr (msg$, rd$)
CLS
LOCATE 2, 3
PRINT "CFxx Series demo Program ...............
PRINT
bdname$ = "GPIB0"
CALL ibfind(bdname$, brd0%)
IF brd0% < 0 THEN CALL gpiberr("Ibfind Error")
REM Send the Interface Clear (IFC) message.
CALL ibsic(brd0%)
IF (ibsta% AND EERR) THEN CALL gpiberr("Ibsic Error")
REM Turn on the Remote Enable (REN) signal.
CALL ibsre(brd0%, 1)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbsre Error")
REM Inhibit front panel control with the Local Lockout (LLO) command (hex 11).
REM Place the IDRC CP-600 in remote mode by addressing it to listen (ASCII "&").
REM Send the Device Clear (DCL) message to clear device (hex 14).
REM Address the GPIB interface board to talk (hex 40 or ASCIl "@").
cmd$ = CHR$(&H11) + "&" + CHR$(&H14) + "
CALL ibcmd(brd0%, cmd$)
IF (ibsta% AND EERR) THEN CALL gpiberr("Ibcmd Error")
REM set range to 150V
wrt$ = ":SOUR:RANG LOW;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM set voltage to 100V
wrt$ = ":SOUR:VOLT 100;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM set frequency to 60Hz
wrt$ = ":SOUR:FREQ 60;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM set start phase
wrt$ = ":SOUR:STPH 0;"
CALL ibwrt(brd0%, wrt$)
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IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM set stop phase
wrt$ = ":SOUR:SPPH 0;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM output relay on
wrt$ = ":OUTP ON;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
REM turn on signal
wrt$ = ":SOUR:TURN ON;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
SLEEP (3)
REM set voltage to 120V
wrt$ = ":SOUR:VOLT 120;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
SLEEP (3)
REM set frequency to 50Hz
wrt$ = ":SOUR:FREQ 50;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
SLEEP (3)
REM set voltage to 90V
wrt$ = ":SOUR:VOLT 90;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
SLEEP (3)
REM turn on signal
wrt$ = ":SOUR:TURN OFF;"
CALL ibwrt(brd0%, wrt$)
IF (ibsta% AND EERR) THEN CALL gpiberr("lbwrt Error")
SLEEP (3)

REM Call the IBONL function to disable the hardware and software.

CALL ibonl(brd0%, 0)
END

SUB dvmerr (msg$, rd$) STATIC
PRINT msg$
PRINT "Status Byte = "; rd$

REM Call the IBONL function to disable the hardware and software.

CALL ibonl(brd0%, 0)
STOP
END SUB

SUB gpiberr (msg$) STATIC
PRINT msg$
PRINT "ibsta = &H"; HEX$(ibsta%); " <";
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IF ibsta% AND EERR THEN PRINT " ERR";

IF ibsta% AND TIMO THEN PRINT " TIMO";
IF ibsta% AND EEND THEN PRINT " END";
IF ibsta% AND SRQI THEN PRINT " SRQI";
IF ibsta% AND RQS THEN PRINT " RQS";
IF ibsta% AND SPOLL THEN PRINT " SPOLL";
IF ibsta% AND EEVENT THEN PRINT " EVENT";
IF ibsta% AND CMPL THEN PRINT " CMPL";
IF ibsta% AND LOK THEN PRINT " LOK";
IF ibsta% AND RREM THEN PRINT " REM";
IF ibsta% AND CIC THEN PRINT " CIC";
IF ibsta% AND AATN THEN PRINT " ATN";
IF ibsta% AND TACS THEN PRINT " TACS";
IF ibsta% AND LACS THEN PRINT " LACS";
IF ibsta% AND DTAS THEN PRINT " DTAS";
IF ibsta% AND DCAS THEN PRINT " DCAS";
PRINT " >"
PRINT "iberr = "; iberr%;
IF iberr% = EDVR THEN PRINT " EDVR <DOS Error>"
IF iberr% = ECIC THEN PRINT " ECIC <Not CIC>"
IF iberr% = ENOL THEN PRINT " ENOL <No Listener>"
IF iberr% = EADR THEN PRINT " EADR <Address error>"
IF iberr% = EARG THEN PRINT " EARG <Invalid argument>"
IF iberr% = ESAC THEN PRINT " ESAC <Not Sys Ctrir>"
IF iberr% = EABO THEN PRINT " EABO <Op. aborted>"
IF iberr% = ENEB THEN PRINT " ENEB <No GPIB board>"
IF iberr% = EOIP THEN PRINT " EOIP <Async I/O in prg>"
IF iberr% = ECAP THEN PRINT " ECAP <No capability>"
IF iberr% = EFSO THEN PRINT " EFSO <File sys. error>"
IF iberr% = EBUS THEN PRINT " EBUS <Command error>"
IF iberr% = ESTB THEN PRINT " ESTB <Status byte lost>"
IF iberr% = ESRQ THEN PRINT " ESRQ <SRQ stuck on>"
IF iberr% = ETAB THEN PRINT " ETAB <Table Overflow>"
PRINT "ibent ="; ibcnt%

REM Call the IBONL function to disable the hardware and software.
CALL ibonl(brd0%, 0)

STOP
END SuUB
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#uf5 2 © GPIB demo Program
#include <string.h>
#include "decl.h"

void gpiberr(char *msg);
void dvmerr(char *msg, char *rd);

char read[512]; [* read data buffer
int bd, /* board or device number
i; /* FOR loop counter

void main() {
clrscr();

gotoxy(3,2);
printf("CFxx Series demo Program ............... ");

bd = ibfind ("GPIB0O");
if (bd < Q) gpiberr("ibfind Error");

/*  Send the Interface Clear (IFC) message. */

ibsic (bd);
if (ibsta & ERR) gpiberr("ibsic Error");

/*  Turn on the Remote Enable (REN) signal. */

ibsre (bd,1);
if (ibsta & ERR) gpiberr("ibsre Error");

[
* Inhibit front panel control with the Local Lockout (LLO) command
* (hex 11). Place the IDRC CP-600 in remote mode by addressing it to listen
* (hex 26 or ASCII "&"). Send the Device Clear (DCL) message to clear
* internal device functions (hex 14). Address the GPIB interface board to
* talk (hex 40 or ASCII "@").
*/

ibcmd (bd,"\021&\024@",4L);
if (ibsta & ERR) gpiberr("ibcmd Error");

I* set range to 150V *
ibwrt (bd,":SOUR:RANG LOW;", 15L);
if (ibsta & ERR) gpiberr("ibwrt Error");

*/
*/
*l
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[* set voltage to 100V */
ibwrt (bd,":SOUR:VOLT 100;", 15L);
if (ibsta & ERR) gpiberr("ibwrt Error");

[* set frequency to 60Hz */
ibwrt (bd,":SOUR:FREQ 60;", 14L);
if (ibsta & ERR) gpiberr("ibwrt Error");

I* set start phase */
ibwrt (bd,":SOUR:STPH 0;", 14L);
if (ibsta & ERR) gpiberr("ibwrt Error");

I* set stop phase */
ibwrt (bd,":SOUR:SPPH 0;", 14L);
if (ibsta & ERR) gpiberr("ibwrt Error");

/* output relay on *
ibwrt (bd,":OUTP ON;", 9L);
if (ibsta & ERR) gpiberr("ibwrt Error");

[* turn on signal */
ibwrt (bd,":SOUR:TURN ON;", 14L);
if (ibsta & ERR) gpiberr("ibwrt Error");

sleep(3);

[* set voltage to 120V */
ibwrt (bd,":SOUR:VOLT 120;", 15L);
if (ibsta & ERR) gpiberr("ibwrt Error");

sleep(3);

/* set frequency to 50Hz */
ibwrt (bd,":SOUR:FREQ 50;", 14L);

if (ibsta & ERR) gpiberr("ibwrt Error");

sleep(3);

[* set voltage to 90V */
ibwrt (bd,":SOUR:VOLT 90;", 14L);

if (ibsta & ERR) gpiberr("ibwrt Error");

sleep(3);

/* turn on signal */

ibwrt (bd,":SOUR:TURN OFF;", 15L);
if (ibsta & ERR) gpiberr("ibwrt Error");

sleep(3);

/* Call the ibonl function to disable the hardware and software.

¥
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ibonl (bd,0);

void gpiberr(char *msg) {
printf ("%s\n", msg);

printf ("ibsta = &H%x <", ibsta);
if (ibsta & ERR ) printf (" ERR");
if (ibsta & TIMO) printf (" TIMO");

if (ibsta & END ) printf (" END");

if (ibsta & SRQI) printf (" SRQI");

if (ibsta & RQS ) printf (" RQS");

if (ibsta & SPOLL) printf (" SPOLL");
if (ibsta & EVENT) printf (" EVENT");
if (ibsta & CMPL) printf (" CMPL");
if (ibsta & LOK ) printf (" LOK");

if (ibsta & REM ) printf (" REM");

if (ibsta & CIC ) printf (" CIC");

if (ibsta & ATN ) printf (" ATN");

if (ibsta & TACS) printf (" TACS");
if (ibsta & LACS) printf (" LACS");
if (ibsta & DTAS) printf (" DTAS");
if (ibsta & DCAS) printf (" DCAS");
printf (" >\n");

printf ("iberr = %d", iberr);
if (iberr == EDVR) printf (" EDVR <DOS Error>\n");

if (iberr == ECIC) printf (" ECIC <Not CIC>\n");

if (iberr == ENOL) printf (" ENOL <No Listener>\n");

if (iberr == EADR) printf (" EADR <Address error>\n");

if (iberr == EARG) printf (" EARG <Invalid argument>\n");
if (iberr == ESAC) printf (" ESAC <Not Sys Ctrir>\n");

if (iberr == EABO) printf (" EABO <Op. aborted>\n");

if (iberr == ENEB) printf (" ENEB <No GPIB board>\n");
if (iberr == EOIP) printf (" EOIP <Async I/O in prg>\n");
if (iberr == ECAP) printf (" ECAP <No capability>\n");

if (iberr == EFSO) printf (" EFSO <File sys. error>\n");

if (iberr == EBUS) printf (" EBUS <Command error>\n");
if (iberr == ESTB) printf (" ESTB <Status byte lost>\n");
if (iberr == ESRQ) printf (" ESRQ <SRQ stuck on>\n");
if (iberr == ETAB) printf (" ETAB <Table Overflow>\n");

printf ("ibcnt = %d\n", ibcnt);
printf ("\n");
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/* Call the ibonl function to disable the hardware and software.

ibonl (bd,0);

exit(1);

void dvmerr(char *msg,char *rd) {

printf ("%s\n", msg);
printf("Status byte = %x\n", rd[0]);

/* Call the ibonl function to disable the hardware and software.

ibonl (bd,0);

exit(1);

¥

*/
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&%) 3 * RS232 demo Program
CLS
LOCATE 2, 3
PRINT "CFxx Series demo Program ............... "
OPEN "COM1:9600,N,8,1,RS,CS0,DS0,CD0" FOR RANDOM AS #1
COM(1) ON

PRINT #1, ":SYST:REM;" ' set device to remote mode
PRINT #1, ":SOUR:RANG LOW;" ' set range to 150V
PRINT #1, ":SOUR:VOLT 100;" ' set voltage to 100V
PRINT #1, ":SOUR:FREQ 60;" ' set frequency to 60Hz
PRINT #1, ":SOUR:STPH 0;" ' set start phase

PRINT #1, ":SOUR:SPPH 0;" ' set stop phase

PRINT #1, ":OUTP ON;" " output relay on

PRINT #1, ":SOUR:TURN ON;" "turn on signal

SLEEP (3)

PRINT #1, ":SOUR:VOLT 120;" ' set voltage to 120V
SLEEP (3)

PRINT #1, ":SOUR:FREQ 50;" ' set frequency to 50Hz
SLEEP (3)

PRINT #1, ":SOUR:VOLT 90;" ' set voltage to 90V
SLEEP (3)

PRINT #1, ":SOUR:TURN OFF;" "turn off signal

SLEEP (3)

PRINT #1, ":SYSTEM:LOC;" ' set device to local mode
END
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#ifdl 4 © RS232 demo Program
#include "bios.h"
#include "conio.h"
#include "stdio.h"
#include "dos.h"

char err_no=0;

main()

{
unsigned char readbuf[100],*p;
int i;
clrscr();
gotoxy(3,2);
printf("CFxx Series demo Program ............... ");
initial_sys(); [* initial RS-232 */
send(":SYSTEM:REM;"); [* set device to remote mode */
send(":SOUR:RANG LOW;"); [* set range to 150V */
send(":SOUR:VOLT 100;"); /* set voltage to 100V */
send(":SOUR:FREQ 60;"); [* set frequency to 60Hz */
send(":SOUR:STPH 0;"); [* set start phase */
send(":SOUR:SPPH 0;"); /* set stop phase */
send(":OUTP ON;"); [* output relay on */
send(":SOUR:TURN ON;"); /* turn on signal */
sleep(3);
send(":SOUR:VOLT 120;"); /* set voltage to 120V */
sleep(3);
send(":SOUR:FREQ 50;"); [* set frequency to 50Hz */
sleep(3);
send(":SOUR:VOLT 90;"); /* set voltage to 90V */
sleep(3);
send(":SOUR:TURN OFF;"); [* turn off signal */
sleep(3);
send(":SYSTEM:LOC;"); /* set device to local mode  */
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initial_sys()

{
outportb(0x3fb,0x80);
outportb(0x3f8,0x0c);
outportb(0x3f9,0x00);
outportb(0x3fb,0x07);
outportb(0x3fb,0x03);

2
send(unsigned char *p)
{
unsigned status;
int i,j,K;
j=strlen(p);
for(i=0;i<j;i++)
{
for(k=0;k<10000;k++)

{
status=inportb(0x3fd);
if(status & 0x20)

{
outportb(0x3f8,*p);
pt+;
break;

}

}

if(k==10000)

{
err_no=1;
gotoxy(3,22);
printf("RS232 sending timeout
break;

}
}
}

read(unsigned char *p)

{
unsigned char status,over;
int ij;
longint k;

over=0;
while(1)
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{

for(k=0;k<2000000;k++)

{
status=inportb(0x3fd);
if(status & 0x01)

{

*p=inportb(0x3f8);

if(*p==0x0a)
{

*++p=0;

over=1,;

}

pH+;

break;

}

if(over==1)

break;

if(k==2000000)

{
err_no=1;
gotoxy(3,22);

printf("RS232 reading timeout

break;

}
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