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Implementation of IEEE488 Interface Protocol and Driver
Development Based on FPGA

LIU Yang, LUO Xianzhi, ZHOU Yangluo, LI Zheng
(School of Computer and Information Engineering, Hubei University, Wuhan 430062, China)

Abstract: As a general parallel bus, IEEE488 is widely used in instrument control and test systems with its advantages of low de-
lay and reliable transmission. At present, the special GPIB chips conforming to the IEEE488 interface protocol, such as NAT9914,
uPD7210 and MC68488, have been discontinued, and the products of GPIB controller on sale have few types and are very expensive,
which is difficult to meet the needs of the domestic market, a scheme based on FPGA technology is adopted to realize the IEEE488 in-
terface protocol, based on the typical GPIB interface chip NAT9914, the GPIB interface function is described in Verilog language,
the visa virtual instrument function library is called to develop the driver to communicate with the equipment, a complete automatic
test system is established. and the instrument is programmed and the data is collected through the SCPI instructions. The scheme ef-
fectively solves the shutdown problem of special GPIB chip, meanwhile the development cost is low. Through the experimental test,
the IEEE488 interface protocol function is realized, the product performance is stable, and all functions meet the measurement and
control requirements in the test system, which has certain engineering practical value.
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int main(void) {

ViSession defaultRM;

....... /)78 L

status= viOpenDefaultRM ( &.defaultRM) ;
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_NULL, &instr) ;

status = viSetAttribute (instr, VI_ ATTR_TMO_VALUE,
5000) ;

....... e =8 %

status= viWrite Cinstr," * IDN? \n", (ViUInt32) strlen (" *
IDN? \n") ., & writeCount) ;

status = viRead (instr, buffer,100, & retCount) ;
if (status! <<VI_SUCCESS) {

printf ("\nData read: % * s\n",retCount, buffer) ;
}

status =

viClose (instr) ;

status = viClose (defaultRM) ;}
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iy Button Fl TextBox Wi RAZ MR L, 35 55 4% Hl $h AT e
A 10 #: 1/, £ % 4 8 ] RawlO. BeginWrite () Fl
RawlO. BeginRead O s¥. 24 s 3 00 & A 0f . W BAT
BEE KA, IR M H & 2% 3] TextBox SUAMES, AL
WY Trigger F1 Read STB A& Sy REALFEHL . i i 4 F 4% 11
T R B BN B A AT B A

LB P BRE R AR B 14 R
5 SCPI#E< ik
5.1 SCPI @

A G A AR AR A 4, WTRR SCPT ™, B — il s il
IXES BTG T AL, BE T —FbR L0915 5 45 0 ok 32 il U35
K T ASCT 43 8 (2 X 5 B 45 Z IR AT Bl i A2 5L .

RIS B, B TRAS - WRBRE G S &
[ A RS AE B AR MEHE 2% . SCPI B, 17k 2
BT B S WARUE. 58 MO T N RG2S P 1)
B, H SCPIRJUBIFAFMIr =, 4 48 42 4 5 1 fal il
HAES MRS, T E.
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LI i 5 4

5 30 &

Resource String:

(GPTBO. 2 INSTR

Bl 14 PRSI

5.2 SCPI 54 ilizt

DR X L SE 5, SE 3 3R 4 Tek1002 7 i 25 .
T X AR A DL K i AR B R SR AR A ik, 1T
fh I AE
5.2.1 SHHEA R

SCPI /A FH#E4 3L 39 %, EFiIA W GPIB #: 1 1% & 2
ALY

SR AR B EF L GPIB _E A7 LA e di 5
NI # i AR #1 NI-GPIB-USB fE [ 45, #5%& 3% « IDN? 48
L, AEHB MR EE -5, WXL R mE 15 iR, H
H. B () A EFFRRARESER, B (b R NI
SEEELE U

String to Write: Comnands

Fan ; 5
Wit | Read | Frite 8 Read |
Query | Trigger | Read STB |

String Read:
TEKTRONTX, TDS 1002, 0, CF:91. ICT FV:v2. 12 TIS20M:CHV:v1. 04

(a)

=209 Return Data
Read Operation
Select or Enter Command "ION7\n v No Error
“IDNA\n | Bytes to Read
o |102¢
Write Query Read Read Status Byte Clear

View mixed ASClI/hexadecimal

TEKTRONIX, TDS\51002, 0, CF:91. 1CT\sFV:v2, 12\sTDS2CN:CAV: ]

v1. 04\n
(b)
15 24 Al 4 A 4s 2R
5.2.2 PEAEMIA

PEREMHA B AT R I NI A F ) 1/O Trace. i3 1F6E
AR A BRI O SO IR ) 30 5 A [R]— KPR X L A WF GPIB 4%
Hedf A NFGPIB-USB §6 4 ok PP AL iZ B i e & PEfE .

AR ME 16 o, B (a) B FHFR B0 LA, &
(b) D NI 5 % i i i 1] o

x

w4 &8 58 IE &Y

B H = 4 = 0 2 X |[?

&3 |=Aze #5 e |ibenl |38

1 viWrite (ASRL&:INSTR (OxDAC77900), **IDN?.", 6 (Ox6), 6 (0x6)) © 12:19:58.7689

2 viRead (ASRLA:INSTR (0x0AC77900), “TEKTRONIX,TDS 1002,0. 0 12:19:58.8647

3 viWrite (ASRL4:INSTR (0xDACT7900), *TST2.", 6 (0x6), 6 (Ox6]) O 12:20:05.3372

4 viRead (ASRLA:INSTR (DXOACT7900), *0-, 1024 (0x400), 2 (0x2)) 0 1220054624
(a)

B NIIJO Trace - [2FFE] - o X

2 &% 28 IR R

Bl H = 4 » 0 1FINE]

§5 |REZE ¥E iberr | ibentl i

1 villrite (GPIB1:2:INSTR (0x0639D858], "IDN2." 6 (0x5), 6 (06, 0 12:3046.9842

2 viRead (GPIB1=2:INSTR ((:06390858), “TEXTRONIX.TDS 1002 0 12:30:47.0824

3 Vilite (GPIB1:2:INSTR (0x0639D858), “TST?.", 6 (0x6), 6 (0x6) 0 1230559127

4 viRead (GPIB1=2:INSTR (0x06390858), "0", 1024 (0:400), 2 (0x; 0 1230560369

(b)
16 45 4 i g i ]

M 16 Fal LLE . [ B & A W Y« IDN? il «
TST? BA~45 4 M T [E] 5370y 958 ms Al 1 252 ms, NI f0H
MRS E] g 982 ms Fl 1 242 ms, &% . A BF GPIB 44 ¢
PERBIE S, 58 4 AR L S PR I 7R R .

5.3 RESBHEREML

GPIB 4% 1 M E I Re 2 R AL M BE . s R 452
K b STM32F103 JF & M i) DA B He i s i e . i
Tek1002 75 3 #% W 18 W JE . #% & 19 GPIB R 438
@, i Tek 27 1Y OpenChoiceDesktop b i HL {1 % #2
AR, HEK#E: SELECT: CHI MR k#EE 1, &
Ji k3% CHL: PROBE? %7 i 5 4 7 i) /8 I #4510 & Fh &=
B, BJaki%. CURVE? &£ $ds, HRI53 Tek 24
#] ) OpenChoiceDesktop I A ML {4 1. ik 45 3 n &l 17
Fim .

= T ® oo T Pos: DS AUTOCCT
M i
|J‘ lll qﬁ] Fnﬁv
1 1
\\-')j
" «
Zhig
L H1 10.0% M 1.00ms CH1 7 0.00%
<10Hz

[Jex  — T05i002-OpenChowcsDeskisp 7 _ = X

ML B = = LA
AEwE

(b)
17 B SR 42 45
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