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Abstract

The computer communication interface can be devided into two categories. The
first one is serial communication such as RS 232C standard etc. and the other one is parallel
communication such as IEEE-488 (GPIB) standard etc.. Nowaday almost communications
between computers and industrial equipments such as digital multimeter, printer or oscilloscope
etc. use |EEE-488 (GPIB) standard bus becuase of its versatility with high speed and capability
of connection with many kind of equipments into a system. The communication between
computer system controller, and measuring equipments which connect to IEEE-488 (GPIB)
standard bus system, however, need the interface cards to operate the connection together.
Despite availability of the commercial [EEE-488 controller cards nowaday, they still have high
cost and the complete documentations are not available for developing a complete system.
The primary objective of this research is to develop a interface card based on available
processors such as uPD 7210 including the softwares control developed on WINDOWS
operating system for using with a microcomputer as system controller. Some applications
of our system such as spectrum analyzer are also developed to verify the performances.
The results show not only the high performances in the realworld applications but the

know-how of development also provides for more understanding of the system IEEE-488



which a department can take benefit of its simplicity as "a learning tool in a class of modern

instrumentations.
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guuuy : FRQ:< 17‘63;]’& >
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quuuy : STT< ;mqa >

Wand : fuunAIAAINAGHAS < > Hz

fda - STP

guuuy - STP< ;ﬂqa >
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Fnda - SWT
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Ada : OFs
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Arda : STP?

suuye STP?

Wandu : uﬂmmmﬁqmﬁqﬂmmﬁ’zyrmm

Ada : SWT?

guupy : SWT?

Wandu : nansnanlumsnanadiyain

Ada : WDT?
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Ada : OFS?
suuunt : OFS?
Wandu - ugaeAraeviin
Ada : ARD?
suuuL : ARD?
Wand : uam;ra:gaﬂmmytmmuuu arbitary
Ada : 1D?
suuuy : 1D?
Wandu : uamummamfummm?:m
Anda : VER
suuuy : VER
Wi : LA T UTRTaNARITUATENTALITTBATEY
Ada : STA? :
guuL - STA?
Wandhs - LAPIADMETBATES
arderayanenlaaziliiomn 21 M Sacuanivanussudies el
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1. 00 sAngwyidla ( I )
2. OF0 natinaaavidnda (ln )
3. SWo nsnaadtyynostia (1ie )
4. SIN guuuuredtyoyno ( e )
5. CTM Tuuaraan1sinau ( Tuummm;ﬁa&’rgrg'\muuus;avf'im )
6. DFR UAAITLAZEEA ( ATINE )
7. DAM ugmaaazidan ( uaalagm )
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“WDT:45.6E-6"

éwi‘umsﬁﬁ%ﬁ"«muaum‘émmm?nﬁ@m’aﬁ'\fzf\flﬂmuauw;ﬂuﬁunaﬂﬂﬂaﬁ‘i’u
Innansnsosaidamenilinsenfuduresagainaiila

“FRQ:12.34E+3 TRI OT1 AMP:10”

Frequency 12.3 K Hz; Triangle; Output on; Voltage amplitude 10 V

3. Programmahle Multimeter 189151 HAMEG ?u HM 81122 g wudamman
Nngan el TaefidndpmuaniandunmainauenuszunTaw 1EEE488 A

Ada : VD

gy : VD

Wand : mafadnaiiinszuanss

Ada : VA

suuuy VA

Yandu ;: masadnanlvininszuaady

Fhﬁl'q : 02

guuuy : 02

Fandi : mainarAvaAYY

Ada: D
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Wardu : nedaliviansuanss
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fnda 1 TC

guuuy : TC

Wardu : nsfaguunpiuuisaidos

Adka - TK

guuuy : TK

Wandu : madngnumaiiuuuasiu

AR TF
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suuuy : TF
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AR : RX
L™

suuuy : RX

Wandu : 1dan1In1singaenne) Tae « X *

Rl gos8n 0.2 Vde,
R2Ma1987 2 Vdc,
R3 1291781 20 Vdc,
R4 1291987 200 Vdc,
RS 4291081 1000 Ve,
R6 '&’Nl’lﬁ’] 10000 Vdc,

i - A/ AT

suuuy : A0/ Al

Vac,
Vac,
Vac,
Vac,
Vac,

Vac,

P ! . n; v <4
ABTINNITIANFADINIT AD

KQ

KQ

KQ

KE

2000 KQ2
12000 KQ2

2 mAdc 2 mAac

2000 mAdc 2000 mAac
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T1 49491387 100 ms_ NITUAAINA 5 1/2 Man

T2 9991987 1 s NISUAAINA 5§ 1/2 Uan

T34R8T 15 NISUAANNA 6 1/2 AN

T4 94981 10 s NTUARAING 6 1/2 Nan

Adq : Z0
suuuy : 20
Wandu : dennistiuateawidn
AR4 : SO
guuuy : SO
o . Co4
Wandu : BGunsiauLLAaIBS
ARa : 81
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gLy : P2
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Anda - P3 ‘

guluuy : P3

Wandu : ugnd dB ATWIUAIN R = 20 LOG (X /C)

Anda - P4

gLy : P4

Wandi - e dBm AMIUATN R = 20 LOG (X - C)

ile € = 0775 V dwsuadnaTinn uax C = 1.29 mA dmduainszualyia

Ada ; PXEN

guuu : PXEN
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guuuy : EOI
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67 uPD 7210 Hdynyrurianug 40 91 AaaluNIng 17 uasILAzIBLATEY
pumnedIuAN uaadlafimsnd 4 ausnRndAtyraslefiuasdngnn Ae
moluazsenaumtiawmermeluiaun 16 s laswuhiZiamesdmiuniseiu

v ‘. o~ v o L4 o
1oy 8 M uaAmmesdmiumadoueeyedn 8 s dwmFunsaiuargnTuAne

¥ ’

v > [ - [
maluszuuauaniy awnsoinlalasnisdisuuazanureyaunFianesnislumai

A3 4

WAMTESZIBEATBIANMNBIA YN UANT 28318 UPD 7210

Pin Name |1/0 Description

1 T/R1 (0] Transmit / Receive Control - Input / Output Control Signal for the
GPIB Bus Transcievers

2 T/R2 0 Transmit / Receive Control - The functions of T/R2, T/R3 are
determined by the values of TRM1 of the address mode register
3 CLOCK ! Clock - (1-8 Mhz) Reference Clock for generating the state change
prohibit times T1, T6, T7, T9 specified in IEEE Standard 488 - 1978
4 RST I Reset - Resets 7210 to an idle state when high ( active high )

5 T/R3 0 Transmit / Receive Control - Function determined by TRM1 and
TRMO of address mode register

6 DRQ O | DMA Request - 7210 requests data transfer to the computer system,
becomes low on input of DMA dcknowledge signal DACK

7 DACK I DMA Acknowledge - ( active low ) Signal connects the computer
system data on bus to the data register of 7210

8 CS | Chip Select - { active low } Enables access to the register selected
by RSO - 2 on DO - 7 { read or write operation )

9 RD I Read - ( active low ) Places contents of read register specified by
RSO - 2 on DO - 7 { Computer Bus )

10 WR | Write - { active low } writes data on DO - 7 into the write register
specified by RSO - 2
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R399 4 (AB)

waaeEaTidaTaIANmINEIdy a1 183l8T uPD 7210

Pin Name |1/0 Description
1 INT O | Interrupt Request - ( active high / low ) Becomes active due to any 1
of 13 internal interrupt factors ( unmarked ) active state software
configurable, active high on chip reset
12-19 | DO-7 [1/0 Data Bus - 8 bit bidirectional data bus, for interface to computer
system
20 GND Ground
21-23 | RSO -2 ] Register Select - These lones select one of eight read registers
during a read ( write ) operation
24 IFC /0| Interface Clear - Control line used for clearing the interface functions
25 REN | 1/0 | Remote Enable - Control line used to select remote or local contral
of the devices
26 ATN | 1/ 0 | Attention - Control lone which indicates whether data on DIO lines is
an interface message or device dependent message
27 SRQ (1/0O Service Request - Control fine used to request the controller for
service
28-35 | DIO1-8 |1/ 0O | Data Input/ Output - 8 bit bidirectional bus for transfer of message
on the GPIB
36 DAV | 1/0O | Data Valid - Handshake line indicating that data on DIO lines is valid
37 NRFD | 1/ 0O | Ready for Data-Handshake line indicating that device is ready for data
38 NDAC |1/0 | 'Data Accepted - Handshake line indicating completion of message
reception
39 EQI I/0 End or Identify - Control line used to indicate the end of multiple
byte transfer sequence or to execute a parallel polling in conjunction
with ATN
40 VCC | 1/0| + 5V DC - Technical Specifications : +5V; NMOS; 500mW; 40 Pins;

TTL Compatible; 1-8 MHz
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/* FILE IOTEST1.C %/
#include <ansi_c.h>
#include <utility.h>
#include <gpib.h>
#inciude <stdio.h>
#include <stdhib.h>
#include <userint.h>
#include <math.h>
#include <string.h>
#include <iotestt.h>

#include <analysis.h>

#define PortAdd  0x340
#define DATAIN  PortAdd
#define DATAOUT PortAdd
#define INTREG1  PortAdd+1
#define INTREG2  PortAdd+2
#define SPREG PortAdd+3
#define ADéTREG PortAdd+4
#define ADMDREG PortAdd+4
#define CPTREG  PortAdd+5
#define ACMD PortAdd+5
#define AUXREG  PortAdd+5
#define ADRREG  PortAdd+6 o
#define ADROREG | PortAdd+6



#define ADR1REG
#define EOSREG
#define DIPSW

#define GTL
#define SDC
#define PPC
#define GET
#define LLO
#define DCL
#define PPU
#define SPE
#define SPD
#define UNL
#define UNT
#define IEP
#define SPPFO
#define CRST
#define FINHS
#define SEOI
#define SPPF1
#define GTSTB
#define TCA
#define LISN
#define CLRIFC
#define CLRREN
#define EPP
#define SIFC
#define SREN

PortAdd+7
PortAdd+7
PortAdd+8
0x01 /* GPIB go to local */
0x04 /* GPIB selected device clear */
0x05 /* GPIB parallel poll configure */
0x08 /* GPIB group execute trigger */
0x11 /* GPIB local lock out */
0x14 [* GPIB device clear */
0x15 /* GPIB parallel poll unconfigure */
0x18 /* GPIB serial poll enable */
0x19 /* GPIB serial poll disable */
0x3f
0x5f

0 /* 7210 Immedate Execute pon */
0x01 [* 7210 Set Parallel Flag */
0x02  /* 7210 Chip reset */
0x03 /* 7210 Finish Handshake */
0x06 /* 7210 Sent Eoi */
0x09 /* 7210 Set Parallel Pol Flag */
0x10 /* 7210 Goto Standby */
0x11 /* 7210 Take Control Asynchonously */
0x13 /* 7210 Listen */
0x16 /* 7210 Clear IFC */
0x17 /* 7210 Clear REN */
0x1ID  /* 7210 Execute Paralle! Poll */
Ox1E /* 7210 Set IFC */
Ox1F /* 7210 Set REN %/

91



struct INBITREG {

J+4%% Datg In ***H/
unsigned bdatain : 8;

[** Interupt Status 1 **/
unsigned di : 1;
unsigned dto : 1;
unsigned err : 1;
unsigned dec : 1;
unsigned end : 1,
unsigned det : 1;
unsigned apt : 1;

unsigned cpt : 1;

/* Interrupt Status2 */
unsigned adsc : 1;
unsigned remc : 1;
unsigned lokc : 1;
unsigned co : 1;
unsigned rem : 1;
unsigned lok : 1;
unsigned srgi : 1;

unsigned intt : 1;

/* Serial Poll Staurs*/
unsigned spstatus: 6;
unsigned pend : 1;

unsigned s8 . o1

/* Address Status */

92



unsigned mjmn : 1;
unsigned ta -1
unsigned la -1
unsigned tpass : 1;
unsigned Ipass  : 1;
unsigned spms : 1;
unsigned atn ~ : 1;

unsigned cic 01

/* Command Pass Through */

unsigned bept  : 8;

/* Address 0 */
unsigned dt0  : 2;
unsigned dl0 2 1;
unsigned ad0  : 5;

/* Address 1 */
unsigned eoi 1,
unsigned dti 2 1;
unsigned di1 :1;
unsigned ad1  : 5;
L

struct INBYTEREG
{
unsigned char direg ;
unsigned char isireg ;

unsigned char is2reg ;



unsigned char spsreg ;
unsigned char adsreg ;
unsigned char cptreg ;
unsigned char adrOreg ;
unsigned char adrireg ;

|3

union IGREGS
{
struct INBITREG ib ;
struct INBYTEREG iy ;
»

struct OUTBITREG
{
/* Byte Out */

unsigned byteout :8;

/* Interupt Mask 1 */

unsigned di 1 1;
unsigned dto  : t;
unsigned err 0 1;

unsigned dec  : 1;
unsignedend @ 1;
unsigned det @ 1;
unsigned apt  : 1;

unsigned cpt 1

/* Interupt Mask 2 */



unsigned adsc  : 1;
unsigned rem¢  : 1;
unsigned lokc  : 1;
unsigned co :1;
unsigned dmai : 1;
unsigned dmao : 1;
unsigned srqt : 1;

unsigned intt  : 1;

/* Serial Poll Mode */
unsigned spstatus: 6;
unsigned rsv @ 1,

unsigned s8 1 1;

/* Address Mode */
unsigned adm0 : 1;
unsigned adm1t : 1;
unsigned adxx  : 2;
unsigned trm0  : 1;
unsigned trm1  : 1;
unsigned lon 01

unsigned ton  : 1;

/* Auxiliary Mode */

unsigned auxm : 8;

/* Address 0/1 */
unsigned ad1l  : 5;

unsigned di 01



unsigned dt 1

unsigned ars @ 1;

/* End of String */
unsigned eos  : 8;

|8

struct OUTBYTEREG

{

unsigned char boreg ;
unsigned char imlreg ;
unsigned char im2reg ;
unsigned char spmreg ;
unsigned char admreg ;
unsigned char auxmreg ;
unsigned char adrO1reg;
unsigned char eosreg ;

17

union OGREGS
{
struct OUTBITREG ob;
struct OUTBYTEREG oy;
h

struct AUXBIT
{
/* Auxiliary A Register */

unsigned ahs: 2;
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unsigned a2 : '1;
unsigned a3 : 1;
unsigned a4 : 1;

unsigned aa : 3;

/* Auxiliary B Register */
unsigned b0 : 1;
unsigned bt : 1;
unsigned b2 : 1;
unsigned b3 : 1;
unsigned b4 : 1;

unsigned ab : 3;

/* Auxiliary E Register */
unsigned e0 : 1;
unsigned el : 1;

unsigned ae : 6;

/* Auxiliary F Register */
unsigned nf : 4;

unsigned af : 4;

/* Auxiliary P Register */
unsigned pa : 3;
unsigned s : 1;
unsignedu : 1;
unsigned ap : 3;

¥
struct AUXBYTE
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unsigned char areg;
unsigned char breg;
unsigned char ereg;
unsigned char freg;
unsigned char preg;
L
union AUXREGS
{
struct AUXBIT ab;
struct AUXBYTE ay;
L
union IGREGS inr ;
union OGREGS outr ;
union AUXREGS aux ;

int Gpib_ifc(void);

int Gpib_ren(void);

int Gpib_write{int, unsigned char*,int};
int Gpib_write2(int, unsigned char*,int);
int Gpib_read(int, unsigned char?*);

int Gpib_wrt{unsigned char ) ;

int Gpib_cmd(int, char*);

int Gpib_spoll(int, char*, int*, int*);
int Gpib_sqr(int, int);

int Gpib_ppri(int);

int Gpib_pp2(int, int, int);

int Gpib_spst(void);

-

int Gpib_idy(void);
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int Gpib_clrren(void);

int InstallMainCaliback {MainCallbackPtr eventFunction, void *callbackData, int getidlieEvents);
int ProcessLoop (int panel, int control, int event, void *callbackData, int eventData1,

int eventData2);

int temp=0;

int device_num(20];

int dvmstatus;

short func=1;

char Data[20};

char rd{20],count_byte;

int dipsw,master,myadr,mylsna,mytka,delim;

int channel;

int handle,p;

unsigned char buf[2048];

static double buff{2048};

int status = 0;

char comd[7];

int i;

main()

{
Cls();
InstallMainCallback (ProcessLoop, 0, 1);
SetldieEventRate (0);
initGPIB();
Gpib_ifc();
Gpib_ren();
comd[0} = UNL;
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comd[1] = mytka;
comd[2] = 0x20+12;
comd(3] = 0x20+11;
comd[4] = 0x20+8;
comd[5] = 0x20+7;
Gpib_cmd(6,comd);

handle = LoadPanel! (0, "iotest1.uir*, PANEL);
DisplayPanel (handle);

RunUserinterface ();

int ProcessLoop (int panel, int control, int event, void *callbackData, int eventDatat, int

eventData2)

int i;
unsigned char buf(2050];
unsigned char buff{4098];
char ch;
int err=0;
iflevent == EVENT_IDLE)
{
if(status == 1)
{
switch (channel) {
case 0
comd[0] = UNL;
comd[1] = mytka;
comd{2] = 0x20+11;
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Gpib_cmd(3,comd);
Gpib_write(,"DIG 1°,1);

for (p=1; p<20000; p++)

comd[0] = UNL;

for {p=1; p<20000; p++)
{
comd{0] = UNL;
}
for (p=1; p<20000; p++)
{
comd[0] = UNL;
}

comd|0} = UNL;

comd[1] = 0x40+11;
comd[2] = mylsna;

Gpib_cmd(3,comd);

i = Gpib_read(2050,buf);

comd[0] = UNT;

Gpib_cmd(1,comd);
if{(buf(i-2)==0x0d)ll(buf[i-21==0x0a)) buf[i-2]==NULL; else
if{(buffi-1}==0x0d)ll(buffi-1]==0x0a)) bufli-1}==NULL;
DeleteGraphPlot (handle, PANEL_GRAPH, -1, 1);

PlotY (handle, PANEL_GRAPH, buf, 2048, VAL_UNSIGNED_CHAR, VAL_THIN_LINE,
VAL_EMPTY_SQUARE, VAL_SOLID, 1, VAL_BLACK);
} break;
case 1 {

for (i=0;i<10;i++) {



comd[0] = UNL;
comd{1] = mytka;
comd(2] = 0x20+11;
Gpib_cmd(3,comd);
Gpib_write(5,"DIG 2°,1);
for {p=1; p<20000; p++)

comd(0] = UNL;
}
for (p=1; p<20000; p++)
: :
comd(0] = UNL;
}

comd[0] = UNL;

comd[1] = 0x40+11;

comd(2] = mylsna;

Gpib_cmd(3,comd);

i = Gpib_read(2050,buf);

comd[0] = UNT;

Gpib_cmd({1,comd);
if((buf(i-2]==0x0d)Il{buf[i-2]==0x0a)) buf(i-2]==NULL; else
if{(buf{i-1]==0x0d)ll(buf[i-1]==0x0a)) buf(i-1]==NULL;
DeleteGraphPlot (handle, PANEL_GRAPH, -1, 1);

PlotY (handle, PANEL_GRAPH, buf, 2048, VAL_UNSIGNED_CHAR, VAL_THIN_LINE,

VAL_EMPTY_SQUARE, VAL_SOLID, 1, VAL_BLUE);
}
} break;
case 2: {

comdi0] = UNL;
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comd{1} = mytka;

comd(2] = 0x20+11;

Gpib_cmd(3,comd);
Gpib_write(5,"DIG 3',1);

for {p=1; p<20000; p++)

comd|[0] = UNL,;
}
for (p=1; p<20000; p++)
{
comd(0} = UNL;
}
for (p=1; p<20000; p++)
{
comd[0] = UNL;
}
comd[0} = UNL;
comd(1] = 0x40+11;
comd[2] = mylsna;
Gpib_cmd(3,comd);
i = Gpib_read({4096,buff);
for (p=1; p<20000; p++)
{
comd(0] = UNL;
}
comd[0] = UNT;
Gpib_cmd(1,comd);
if{(buffli-21==0x0d)ll(buffli-21==0x0a)) buff[i-2]==NULL,; else
if((buffli-1}==0x0d)(buffli-1}==0x0a)) buffli-1]==NULL;
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DeleteGraphPlot (handle, PANEL_GRAPH, -1, 1);
PlotY (handle, PANEL_GRAPH, buff, 4096, VAL_UNSIGNED_CHAR, VAL_THIN_LINE,
VAL_EMPTY_SQUARE, VAL_SOLID, 1, VAL_RED),
} break;
}
}

} return(0);

int OSC(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
iffevent == EVENT_COMMIT)
{
status = 0;
}

return(0);

void initGPIB(void) /* start edit pass */
{

int err=0;

delim = 0;

outr.ob.eos= 0x0a;

dipsw = inp(DIPSW);

if((dipsw & 0x80)!=0) err=1;

master= (dipsw & 0x20) >> 5;

master= masteri1;

myadr = (dipsw & 0x1f);

mylsna= 0x20+myadr;
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mytka = 0x40+myadr;

outp (ACMD,0x02); /* change CRST = 0x02 */
outr.oy.admreg = 0;

outr.ob.trm8 =1,

outr.ob.trm? =1,

outr.obadmC =1;

outp(ADMDREG, outr.oy.admreg);
outr.oy.adrQ1reg=0;

outr.ob.adt = myadr;

outp{ADRREG, outr.oy.adr01reg);

outr.ob.ars

1,

outr.ob.dt = 1;

outr.obdl = 1;
outp{ADRREG,outr.oy.adr01reg);
aux.ay.areg = 0x94,
outp{AUXREG,aux.ay.areg);
aux.ay.breg = 0xA4;
outp(AUXREG, aux.ay.breg);
aux.ay.ereg = 0x0C;
outp{AUXREG,aux.ay.ereg);
aux.ay.freg = 0x28;
outp(AUXREG,aux.ay.freg);
aux.ay.preg = 0x60;
outp(EOSREG,outr.ob.eos);
outp(INTREG1,0);
outp(INTREG2,0);
outp{ACMD,0x00); /* change [EP =0 */



int Gpib_ifc()  /* remark nin () */
/*intn; */
{
int ts,tem;

if(master == 0)

{

outp(ACMD,SIFC);
for ( ts=0; t5<500 ; ts++)

{ tem=1;

%
outp(ACMD,CLRIFC);
outp(ACMD,GTSTB);

}

return{master);

}

/* Remote Enable */

int Gpib_ren()

{

ifimaster == 0) outp(ACMD,SRENY);
return(master);

}

[*Wrrite 2 Command*/

int Gpib_write2(int n,unsigned char *buf,int eoi)

{

unsigned char c;
int, j, k;
if(delim == 3)
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{
j=n1;

cC= bUﬂn’”;

¢ = outr.ob.eos;
}
outp(ACMD,0x1c);
for(i=0;i<j;i++)
{
k = Gpib_wrt(buf(il);
if(k == 1) goto tag;
}
tag : ;
return(k);

}

/*Read Command*/
int Gpib_read(n,buf)
int n;
unsigned char buf{];
{
int i=0;
aux.ab.ahs =0 ;
outp(AUXREG,aux.ay.areg);
do
{



inr.iy.isTreg = inp{INTREG1);
if({inr.iy.isTreg & 0x11) 1= 0)
{

buf{i] =inp(DATAINY);

if(inr.ib.end == 1)

if((inp(ADR1REG) & 0x80) == 0)

if(delim == 0)

if(bufli-1} = 0x0OD) inr.ib.end =0;

i++;

}

Jwhile ({inr.ib.end == 0) && (i<n));

return(i);

}

int Gpib_write(int n,unsigned char *buf,int eoi)

/*int n, eoj;
unsigned char buf(];
{

unsigned char c;
inti, j, k;

if(delim == 3)

{

j=nl;

¢ = bufln-1];

¢ = outr.ob.eocs;

*/
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}
outp(ACMD,0x1c);
forli=0;i<j;i++)

{

k = Gpib_wrt(buf(i]);
if{k == 1) goto tag;

} -
if(delim == 0) k = Gpib_wrt(0x0D);
if(k == 1)goto tag;
ifleci ==1) outp(ACMD,SEOI);
k = Gpib_wrt(c);
tag : ;
return(k);

}

int Gpib_cmd(int n,char *buf)
/¥int n;
char buf{];*/
{
int i;
unsigned char c;
if{master == 0)
{
outp(ACMD, TCA);
for(i=0;i<n;i++)
{
¢ = buf[il;
if(c == mylsna) outp(ACMD,LISN);

else
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{
do

{
inr.iy.is2reg = inp (INTREG2);

if(inr.ib.co ==1) outp(DATAOUT,c);

whilelinr.ib.co == 0);

}
outplACMD,GTSTB);
}
return{imaster);

}

int Gpib_wrt{unsigned char c¢)
{
int err;
do
{
inr.iy.isTreg = inp(INTREG1);
if(inr.ib.dto == 1) outp(DATAOUT,c);
else
if(inr.ib.err == 1)
{
“err=1;
goto tag ;
}
} while(inr.ib.dto == 0);
err =0;

tag : ;
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returnierr);

}

/* wir function */
int QUIT(int panel, int control, int event, void *callbackData, int eventData1, int eventData2)
{

if {event == EVENT_COMMIT)

{
status = 0;
QuitUserinterface(0);
}
return(0);

int FUNClint panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
int function;
if (event == EVENT_COMMIT) {
GetCtriVal (handle, PANEL_FUNCTION, &function);
comd[0] = UNL;
comd{1] = mytka;
comd|[2] = 0x20+7;
Gpib_cmd(3,comdy);
Gpib_write(2,"A17,1);
switch (function) {
case 0: Gpib_write(3,’VD",1);
break;
case 1: Gpib_write(3,"VA",1);

break;
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case 2: Gpib_write(3,"1D%,1);
break;

case 3: Gpib_write(3,"1A%1);
break;

case 4: Gpib_write(3,°02",1);
break;

case b5: Gpib_write(3,"04",1);
break;

case 6: Gpib_write(3,7C",1);
break;

case 7: Gpib_write(3,"TK",1);
break;

case 8: Gpib_write(3,"TF", 1); s
break;

case 9: Gpib_write(3,"A1°,1);
break;

}

} return {0);

int GENE(int panel, int control, int event, void *callbackData, int eventData1l, int eventData2)
{
" int generate;
if (event == EVENT_COMMIT) {
GetCtriVal (handle, PANEL_GENERATE, &generate);
comd(0] = UNL;
comd(1] = mytka;
comd[2] = 0x20+12;
Gpib_cmd(3,comd);



Gpib_write(3,"0T1",1);

switch (generate) {

case O
break;

case 1:
break;

case 2
break;

case 3:
break;

case 4:
break;

case b:
break;

case 6:
break;

case 7:
break;

case 8:
break;

case 9:
break;

case 10:
break;

case 11:
break;

case 12:
break;

case 13:

Gpib_write(3,"TRI", 1);

Gpib_write(3,"RMP*,1);

Gpib_write(3,"SIN",1);

Gpib_write(3,"SQR",1);

Gpib_write(3,’PLS",1);

Gpib_write(3,"ARB",1);

Gpib_write(3,"SW1',1);

Gpib_write(3,"DSW",1);

Gpib_write(3,"DST",1);

Gpib_write(3,'DSP", 1);

Gpib_write(3,"DFR",1);

Gpib_write(3,'DWT",1);

Gpib_write(3,"DOF", 1);

Gpib_write(3,"DAM",1);
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break;
case 14: Gpib_write(3,"OF1%,1);
break;
}
} return (0);

int FREQ(int panel, int control, int event, void *callbackData, int eventData1l, int eventData2)
{
int frequency;
char data[20};
if (event == EVENT_COMMIT) {
comd[O] = UNL;
comd[1] = mytka;
comd|[2] = 0x20+12;
Gpib_cmd(3,comd);
GetCtriVal (handle, PANEL_FREQUENCY, data);
Gpib_write2(4,"FRQ:",1);
Gpib_write(strlen(data), data, 15);

} return (0);

int CHAN(int panel, int control, int event, void *callbackData, int eventData1, int eventData2)

{

if (event == EVENT_COMMIT)
{
status = 1;

GetCtriVal (handle, PANEL_CHANNEL, &channel);
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} return (0);

int VOLT1(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
char volt1[20};
if (event == EVENT_COMMIT) {
comd|[0] = UNL;
comd[1] = mytka;
comd(2] = 0x20+8;
Gpib_cmd(3,comd);
GetCtriVal (handle, PANEL_VOLT1, volt1);
Gpib_write2(4,"SU1 *,1);
Gpib_write(strlen(volt1), volt1,15);
 Gpib_wiite(3,"OP1°,1);

} return (0);

int VOLT2(int panel, int control, int event, void *callbackData, int eventData1l, int eventData2)
{
char volt2[20];
if (event == EVENT_COMMIT) { “
comd(0] = UNL;
comd[1] = mytka;
comd(2] = 0x20+8;
Gpib_cmd(3,comd);
GetCtriVal (handle, PANEL_VOLT2, volt2);
Gpib_write2(4,"SU2 *,1);

Gpib_write(strien{volt2), voit2,15);
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Gpib_write(3,"0P1",1);

} return (0);

int AMPS1(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
char amps1[20];
if (event == EVENT_COMMIT) {
comd[0] = UNL;
comd[1] = mytka;
comd(2] = 0x20+8;
Gpib_cmdi(3,comd);
GetCtriVal (handle, PANEL_AMPS?, amps1);
Gpib_write2(4,"SI1 *,1);
Gpib_write(strlen(amps1), amps1,15);
Gpib_write(3,"0OP1",1);

} return (0);

int AMPS2(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
char amps2(20j;
if {fevent == EVENT_COMMIT) {
comd[0] = UNL;
comd[1] = mytka;
comd(2] = 0x20+8;
Gpib_cmd(3,comd);
GetCtﬂVal (handle, PANEL_AMPS2, amps2);
Epig_Write2(4,'SIZ L)
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Gpib_write({strienfamps2), amps2,15);
Gpib_write(3,"0P1",1);
} return (0);

}e

int AMPL{int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)
{
char ampl[20];
if (event == EVENT_COMMIT) {
comd|[0] = UNL;
comd(1} = mytka;
comd|{2] = 0x20+12;
Gpib_cmd(3,comd);
GetCtriVal (handle, PANEL_AMPLITUDE, ampl);
Gpib_write2(4,"AMP:",1);
Gpib_write(strlen(ampl), ampl,15);

} return (0);

int READ{int panel, int control, int event, void *callbackData, int eventDataT, int eventData2)
{

char buf{2050];

float temp;

unsigned char value[2050];

if (event == EVENT_COMMIT) {

comd[0] = UNL;

comd[1] = 0x40+7;

comd{2] = mylsna;

Gpib_cmd(3,comd);
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i = Gpib_read(2050, buf);

comd[0] = UNT;

Gpib_cmd(1,comd);

if((buf(i-2]==0x0d)ll(buf[i-2}==0x0a)) bufli-2}==NULL; else

if((buf[i-11==0x0d)ll{buf(i-1}==0x0a)) bufli-11==NULL,;
SetCtrlVal (handle, PANEL_READ, buf);

} return (0);

int FOUR(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2)

static double buff{2048];
static double y{2048];
static double abs[2048];
comd(O] = UNL;
comd[1] = mytka; ’
comd(2] = 0x20+11;
Gpib_cmd(3,comd);
Gpib_write(5,"DIG 1°,1);
for (p=1; p<20000; p++)
{
comd{0] = UNL;
}
for {p=1; p<20000; p++)
{
comd[0] = UNL;
}
comd[0] = UNL;
comd([1] = 0x40+11;
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comd[2] = mylsna;

Gpib_cmd(3,comd);

i = Gpib_read(2048,buf);

comd[0] = UNT;

Gpib_cmd(1,comd);
if{(buf(i-2]==0x0d)ll{buf{i-2]==0x0a)) buf(i-2}==NULL; else
if((buf[i-11==0x0d)Ilbuffi-1]==0x0a)) bufli-1}==NULL;
for(i=0;i<2048;i++){

bufflil = (double) buffi] ;
}
for(i=0;i<2048;i++)
{
ylil = G;
}
FFT (buff, y, 2048); ¥
for(i=0;i<2048;i++)
{
abs [il = sart ({(buffli] * bufflil) + (il * yli) );

DeleteGraphPiot (handle, PANEL_SPECTRUM, -1, 1);
PlotY (handle, PANEL_SPECTRUM, abs, 2048, VAL_DOUBLE, VAL_THIN_LINE,
VAL_EMPTY_SQUARE, VAL_SOLID, 1, VAL_BLUE);

return {0);



/* FILE 10TEST.H */

/**********************************************************I**l****l***i***/

/* LabWindows/CVI User Interface Resource (UIR) Include File */
/* Copyright (c) National Instruments 1993. All Rights Reserved. */
I* |
/¥ WARNING: Do not add to, delete from, or otherwise modify the contents */
™ of this include file. *

/****l****il**l‘**il*ﬁ***iili***i********l************************i*l**i*}l/

/* Panels and Controls: */

#define  PANEL 1

#define  PANEL_quit 2 /* callback function: QUIT */
#define  PANEL_GRAPH 3

#define PANEL_CHANNEL 4 /* caliback function: CHAN */
#define  PANEL_FUNCTION 5 /* callback function: FUNC */
#define PANEL_GENERATE 6 [* callback function: GENE */
#define PANEL_FREQUENCY 7 /* callback function: FREQ */
#define PANEL_VOLT1 8 /* callback function: VOLT1 ¥/
#define PANEL_AMPS2 9 /* callback function: AMPS2 */
#define PANEL_AMPS1 10 /* callback function: AMPS1 */
#define PANEL_VOLT2 1" /* callback function: VOLT2 */
#define PANEL_AMPLITUDE 12 /* callback function: AMPL */
#define PANEL_READ 13 /* callback function: READ */
#define PANEL_FOURIER 14 /* callback function: FOUR */
#define PANEL_OSC 15 /* callback function: OSC */
#define PANEL_SPECTRUM 16 /* Menu Bars, Menus, and Menu ltems: */

/* (no menu bars in the resource file) */
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/* Callback Prototypes: */

int AMPL{int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int AMPS1(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2);
int AMPS2(int panel, int control, int event, void *callbackData, int eventData1, int eventData2):
int CHAN(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int FOURI(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int FREQ(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int FUNC(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int GENE(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2);
int OSClint panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int QUIT(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2);
int READ(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
int VOLT1(int panel, int control, int event, void *callbackData, int eventDatal, int eventData2);

int VOLT2(int panel, int control, int event, void *callbackData, int eventData1, int eventData2);
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