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ABSTRACT
This thesis is about controlling method by using IEEE 488

(GPIB). That sending standard information system of IEEE. It use
widespreadly  in industrial factory now. By sending or recieving
information between Controller (PC) and Talker or Listener in
parallel 8-bit of databus and 8-bit control information. In this
thesis IEEE 488 is useto control Spectrum analyzer , Oscilloscope
and Digital multimeter (DVM). In addition to present the
application with I:E:EE—488, by use two DVM to measure Voltage and
Current of Zener diode and plot graph for finding breakdown

voltage of zener diode.
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1. nawAmda191:999anuIy  (addressed command group) LHuangefida
] ) 1 v
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PPC (paralled poll configure) Lﬂuﬂﬁgoﬁﬁw%unﬁﬂﬁiﬁﬂaﬁuﬁmmﬂm
Y8 IN1TTINNTIAETTANUEYYINTBINITNINT £ UIUNITATIVF VAN HRUN TETALAT vunu
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B, (.’ | °
TICT (take control) ifun1snhnualieunsadadenminiidudinluny
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16

uniLan L suUNU
, -t ot . o - ,
o, 1 <t o > ' o Y (4 o «~ o Y, =l ]
andanguil 1§ 4 T JaiHunquengonin fflaumunuanudndeliandsdnngy

": 1 & o ll‘ <3 ] Y ‘:
ﬂmuagnun'\'sn‘wuﬂnﬂuna \'luuﬂﬂﬂ'ﬁ‘l.lﬂ’]ﬁd‘iad

5. néuﬁwﬁasaq (secondary command group) VHuandefinvuasuas L due

1 ol

' 4 ] ' ' o '
Uaumaqunsmunazwdﬁﬂaaqiuszuu WTnIINIIIUBLNN 1Y ﬂﬂuqﬂU3:aoé%%qﬁumao

[] o

4‘41: V- U4 o _ ,u' 3 v,u‘u
tadoeflotin tduiAuafiunisuSuiuang g AduileliuloaAndaTesurzAIuvaInndInan
- [ ) 5 v ~ [ [
Apar1ud9nngUnItinng gANTMUALIIIATUTE LULTUTBULAN

pnFanvginana iy 394N TNIMUAFANIENTNIIIUTDIBUNTH LAREENNIE

] o ] o
Y ] ¢ v ]
fnrvualutiug dustnats uazﬁqﬂus:aqﬂuﬂaa:1ﬁ PRGERS I

Device clear/ Interface Clear

o

b ('l 1 [ o Q‘ [
Device clear 1%ﬂuﬂﬂ$wﬁ1ﬁqUnsmﬁﬂaagiuuanauiu A0 LSuau o9tlulinng

[} 1 4 L4
< Y A

o, ‘o 1 v [ o [l
nhnuanINBULa% ﬁnﬂdzLSuﬂuua:uﬂnﬂﬂonuiﬂuﬁdumdﬂqﬂﬂsmuuaaﬂuuui%GUﬂ017

e~

[} o < [ 1

¢ ‘1 A ¢
Device clear 3§ 9y 2 anwsuz A9 LaRusuuann@aiineaty (DCL) fuiadudianta

o S -

1
-

qﬁﬂsﬁﬁdﬂﬂﬁﬁwuo (SDC)
uﬁiﬂﬂunﬁiLﬂﬁﬂ%gﬂﬂ?ﬁﬂﬁagﬂuaanzLéuﬁuﬁuiﬁiﬁwuﬁUﬂdﬂuiq Interface

function w83 GPIB a:qnLﬂﬁuéqunséﬂﬁ1UaQ1uﬁnﬂa:Léuﬁuﬁquuﬁadﬂoiﬂ

interface function fled@nwn1s interface AMEnmmuatAuTvulTE noURAIY

t
Rt dusnoe Houdnaluniann 2



17

Hardu HoAnwal nﬂsnﬁuéqﬂtéuﬁuiﬂuIFC
source handshake SH 10
acceptor handshake AH 14
talker or enlarge talker T or TE 10
listener or enlarge listener| L or LT 16
service request SR 1010
reomte /local RL 19016
parallel poll PP 160
device clear DC 19
device\trigger DT 1
controller C 10

ANs1an 1.2
Remote / Local
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ACCRQ

WE
DBIN
RSO
RS1

RS2

INT

D7

D6

DS

D4

D3

D2

D1

DO

z

RESET

10

11

12

13

14

15

16

17

18

19

VsSs 20

LA PR PRI L

LT

TTTTEL IR

eR

=A-

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

vCC
TR
DIO1
DIO2
DIO3
DIO4
DIOS
DIO6
DIO7

DIOS8

SRQ
ATN
EOI
DAV
NRFD
NDAC
IFC
REN

TE
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A15197 2.1 savar 1duaAvesvadoguamang 9 ¥83 IC TMS9914A

SIGNAL NAME | PIN NO. | I/0 TYPE SIGNAL DEFINITION
DIO8 (MSB) 31 1/0 (p/p) INPUT/OUTPUT DATA 1-8
DIO7 32 1/0 (p/p)

DIO6 33 1/0 (p/p)

DIOS5 34 1/0 (p/p)

D104 35 1/0 (p/p)

DIO3 36 1/0 (p/p)

DIO2 37 I/0 (p/p)

DIO1 (LSB) 38 1/0 (p/p)

DAV 26 1/0 (p/p) DATA VALID

NRFD 25 1/0 (p/p) NOT READY FOR DATA
NDAC 24 1/0 (p/p) NOT DATA EXCEPTED
IFC 23 1/0 (o/d) INTERFACE CLEAR

REN 22 1/0 (o/d) REMOTE ENABLE

TE 21 0 (p/p) TALK ENABLE

CORT 30 0 (p/p)

SRQ 29 1/0 (p/p) SERVICE REQUEST

ATN 28 1/0 (p/d) ATTENTION

EOI 27 1/0 (p/p) END OR IDENTIFY

CE 3 I CHIP ENABLE

WE 4 I WRITE ENABLE

DBIN 5 I DATA BUS IN

INT 9 0(o/d) INTERRUPT
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A15197 2.2 31var 1Buavesvndgyamnnd q Y83 IC TMSO014A (mo)

SIGNAL NAME | PIN NO. | I/O TYPE SIGNAL DEFINITION
DO (MSB) 17 1/0 (p/p) DATA 0-7

D1 16 1/0 (p/p)

D2 15 1/0 (p/p)

D3 14 1/0 (p/pP)

D4 13 1/0 (p/p)

D5 12 1/0 (p/p)

D6 11 1/0 (p/p)

D7 (LDB) 10 1/0 (p/p)

RSO 6 g REGISTER SELECT LINE
RS1 7 I

RS2 8 I

ACCRO 1 o(p/p) ACCESS REQUEST : DMA
ACCGR 2 I ACCESS GRANT

RESET 19 I RESET

TR 39 o(p/p) TRIGGER

Q 18 I CLOCK : 500KHz ~ 5MHz
VSS 20 oV

vCce 40 +5 V
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Aean¥un19n91uvey REGISTER nqulu IC TMS9914A

p1519f 2.3 d@n12Enisenuniaiuvenavan IC THMS9914A

REGISTER SELECT LINE STATUS OF DATA PIN

RS2 RS1 RSO DO D1 D2 D3 D4 D5 D6 D7
0 0 0 INTO|INTi| BI BO {END |SPAS|RLC |MAC
0] 0 1 GET |ERR |UNC |APT |DCAS| MA |SRQ |IFC
0 1 0] REM {LLO |ATN [LPAS|TPAS|LADS|TADS|ulpa
0 1 1 ATN |DAV |NDAC|NRFD|EOI |[SRQ |IFC |REN
1 0 0 NOT USE
1 0 1 NOT USE
1 1 0 DI08|D107|DI06|DIOS|DIO4|{DIO3|DIO2|DIO1
1 1 1 DIO8|(DIO7|{DIO6|DIOS|DIO4|{DIO3|DIO2DIO1
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A19197 2.4 dn12:n1T tivuniedavenalude IC TMSO014A

REGISTER SELECT LINE STATUS OF DATA PIN

RS2 RS1 Rso | po | p1 | b2 | D3 | D4 | D5 | D6 | D7
0 0 0 X X BI | Bo |END |spas|RLc |MAC
0 0 1 |GET |{ERR |UNC |APT |DCAS| MA |SRQ |IFC -
0 1 0 NOT USE
0 1 1 |C/s | X X F4 | F3 | F2 | F1 | FO
1 0 0 |edpaldal |dat | AS | A4 | A3 | A2 | Al
1 0 1 s8 |RSV | S6 | S5 | S4 | S3 | S2 | s1
1 1 o |pps |pPP7 |PP6 |PP5 |PP4 (PP3 |{PP2 |PP1
1 3 1 |p1os|p1o7|p1oe|p10s|D104{DI103|DI02|DIOT

aﬁnnﬂﬁﬂowuiﬁﬂuanﬂu:nﬁsL%uu%agaﬂuﬁq IC TMS9914A fA"v99 REGISTER
#7M 3 ( RS2=0,RS1=1,RS0=1 ) LHunrsdenndeunnsgiuves IEEE-488 fulLoY

1aufianEesne q faaudukusiuan T/S,F4,F3,F2,F1,F0 @uas1y
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Aa1514f 2.5 HanSuntasgiuves IC TMS9G14A

Cc/S F4 F3 F2 F1 FO |MNEMONIC FUNCTION

0/1 0 0 0 0 0 swrst |[Chip reset

0/1 0 0 0 o 1 dacr |Release ACDS holdoff

na 0 0 0 1 0 rhdf Release RFD holdoff

0/1 0 0 0 1 1 hdfa |Holdoff on all data

0/1 0 0 1 0 0 hdre Holdoff on EOI ONLY

na 0 0 1 0 1 nbaf Set new byte available false
0/1 0 0 1 1 0 fget Force group execute trigger
0/1 0 0 1 1 1 rtl Return to local

na 0 1 0 0 0 feoi Send EOI with next byte

o/1 0 1 0 0 1 lon Listen only

0/1 0 1 0 1 0 ton Talk only

na 0 1 0 1 1 gts Go to standby

na 0 1 1 0 0 tca Take control asynchronously
na 0 1 1 0] 1 tcs Take control synchronous
0/1 0 1 1 1 0 rpp Request parallel poll

0/1 0 1 1 1 1 sic Send interface clear

0/1 1 0 0 0 0 sre Sent remote enable

na 1 0 0' 0 1 rqc Request control

na 1 0 0] 1 0 rlc Release control

0/1 1 0 0 1 1 dai Disable all interrupts

na | 1 0 1 0 0 pts Pass through next secondary
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A15197 2.6 HanSuniAsgiuved IC TMS9914A

C/s F4 F3 F2 F1 FO |MNEMONIC FUNCT ION

0o/1 | 1 0 1 0 1 stdl |Set T1 delay

0/1 1 0 1 1 0 shdw Shadow handshake

0/1 1 0 1 1 1 vstdl |Very short Tl delay
0/1 1 1 0 0 0 rova Request service Bit2

mnqmanﬁﬁmao IC TMSO914A ﬁ'm'ﬁﬂu"’m”\aanunuﬁ'm?)uLna'%'Lwﬁﬁzuumao

GPIB IEEE-488 ¥1fiviinouinsatassseld pc tdufinneuinsatand 18H92939

Le

WUt 2.2 FowuneSunuiiudau q 16deil
173995d2u INTERFACE fivla3ediiain

370129955 UR 2.2 1Duseasdauil INTERFACE fiviadevile’ia w%aﬁdquﬂsﬁ

1 1
-4 YV

Sudvhnuai i duda LISTENER Qussuy IEEE-488 1eaululvias IC TMSQQl4{ﬂ5Mﬁﬁ
] v '

#.u CPU wp9dau INTERFACE f#uar IC SN75160 , SN75161 whntiniiiiu
SWINEFUDITEUY S9N CARD @nns0fewd9fiufa LISTENER ‘lavionue 32 @9

Lo imnieaiMiWesarAetLdnfiu CONNECTOR 3s9v:dpeengszuu IEEE-488
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-
UVIN 3 nWAanITaneasoJd

QWInT99ull% CARD IEEE-488 ﬂunﬁﬁﬂduqnLﬂ%aoﬁa%ﬂﬁuiﬁuﬁ DIGITAL
MULTIMETER model TR6845 49J3US¥n ADVANCETEST , SPECTRUM ANALYZER
model R4131 SERIES maau?ﬁn ADVANCETEST , INTRON DIGITAL OSCILLOS-

COPE model DS0-2022 %9Ju3®¥n INTRON INSTRUMENIS FolunnsnuAuLAT O

o 1
foinanfientudieensay  CODE  andsdunisndunu N1 SET PARAMETER DRI
1 4 ]

d| v i [ ¢ | .,'
MOGKﬂTOdﬁB?ﬂ ﬂﬂﬂﬂ%uﬂﬁ?UﬁuﬂﬂgaﬂﬁﬂqﬂﬂﬁmtMaqu $amn1919udny CODE AN

] ] : [ 4 [ 4 ] :
Ny € tranilas 2w N IIANAITIN L NAU

AN$14UdAY CODE A13 4 ¥8d DIGITAL MULTIMETER model TR6845

#15797" 3.1 Measuring Function Selecting Command Codes

Codes Function Initial value
F1 DC voltage measurement (VDC) 0]
F2 AC voltage measurement (VAC)
F3 Resistance measurement (OHM)
F4 Low power ohm measurement (L.P.OHM)
‘F5 DC current measurement (ADC)
F6 AC current measurement (AAC)
F7=1 Temperature measurement (TMP, C)
Continuity test
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a15147 3.1 Measuring Function Selecting Command Codes (#8)

Codes Function Initial value ¢
«
F8 AC+DC voltage measurement (VAC+VDC)
P-P voltage measurement ’
F9 AC+DC current measurement (AAC+ADC)
P-P current measurement

A15197 3.2 Measuring Range Selecting Command Codes

Funt vDC VAC OHM L.P.OHM ADC,AAC Initial

Code VAC(AC+DC) AAC(AC+DC)| value

RO AUTO AUTO AUTO AUTO AUTO 0

R1 - %2 - %2 - x2 - %2 3uA %3

R2 30 mV - %2 30 OHM - %2 30uA =3

R3 300 mV 300 mV 300 OHM 300 OHM 300 uA

R4 3000 mV 3000 mV |[3000 OHM 3000 OHM 3000 uA

R5 30 mV 30 V 30 KOHM 30 KOHM 30 mA

R6 300 V 300 V 300 KOHM 300 KOHM 300 mA

R7 1000 V 750 V 3000 KOHM|3000 KOHM|3000 mA x4

R8 - %2 - %2 30 MOHM 30 MOHM 10 A x4

RO - %2 - %2 300 MOHM - %2 - %2
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A1517490 3.3 Funtion Selecting Command Code

Funtion Code Initial value Remarks

Null Caculation ON NL1 0 Even if "NL1" is re-
OFF NLO cieved while execul-

ing NULL calculatuon
the multimeter cont-
inues measurement

without starting ca-

lculation over again

Sampling mode FREE RUN MO 0
HOLD M1

Comparator ON CO1 0

Calculation OFF C00

Buzer ON BZ1 0
OFF BZ0

Sampling rate FAST PR1 0
MID PR2

LOW PR3
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A151497 3.3 Funtion selecting command codes (Cont’d)

Funtion Code Initial value Remarks
H and L constant setting Initial value O
KOOOOOOO
L 5 digits without decimal point
polarlity (+,-)
.—— H or L
Header ON PH1 0
OFF PHO
Calibration Valid only when CAL
PCOOOOOO ON key is set ON
L——————J A syntax error.will
L 5 digits numerial without resault if calibra-
decimal point tion data is out of
Polarity ( —(space),-) range
Del imeter mode ,
CR LF and EOI is outputj DLO 0
LF alone is output DL1
EOI alone is output DL2
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A151497 3.3 Funtion selecting command codes (Cont’d)

Funtion Code Initial value Remarks
Service request
To send out SO
Not to send out S1 o
Start of measurement E Valid is set to HOLD
GET command is equi-
valent to this
Execution of equivalent C Execution is perfor-
routine when POWER is med from the begini-
turn on ng of program.
(Same as turning on
of POWER) Equivalent
to "DCL" and "SDC"
Parameter initialization Z Parameter is initia-

lized("o" mark), anc
execution is perfor-
med from the begini:

ng of program.
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a1514fl 3.3 Funtion selecting command codes (Cont’d)

Funtion Code Initial value Remarks
Display YES DSO 7-segment display
NO DS1 0] ON/OFF

A1519LdAY CODE A1d ¢ ¥83 SPECTRUM ANALYZER model R4131 SERIES

A15147 3.4 Frequency Span Set Value Codes

Code SPAN Code SPAN Code SPAN
SP50KZ 50 kHz
SP100KZ | 100 kHz | SP10MZ 10 MHz | SP1GZ | 1 GHz
SP200KZ | 200 kHz | SP20MZ 20 MHz | SP2GZ 2 GHz
SP500KZ | 500 kHz | SP50MZ 50 MHz | SPA4GZ 4 GHz
SP1MZ i MHz | SPloOMZ | 100 MHz | 2S ZEROSPAN
SP2MZ 2 MHz | SP200MZ | 200 MHz '
SP5MZ 5 MHz | SPS00MZ | 500 MHz

-~
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A151747 3.5 Resolution Band Width Set Value Code

Code Resolution band width .Code Resolution band width
RB1KZ .1 KHz RB100KZ 100 KHz

RB3KZ 3 KHz RB300KZ 300 KH=z
RB10KZ 10 KHz RB1MZ 1 MHz
RB30KZ 30 KHz

A151497 3.6 VIDEO Filter Band Width Set Value Code

Code Value Of VIDEO Filter Band Width

VF10Hz 10 Hz

VF100Hz 100 Hz

VF1KZ 1 kHz
VF10KZ 10 kHz
VF100KZ 100 kHz
VF300K2 300 kHz
VF1M2Z 1 MHz




39

A15141 3.7 Sweep Time Set Value Code

Code Sweep time Code Sweep time
ST5MS 5 ms/ ST1S 1 s/
ST10MS 10 ms/ ST2S 2 s/
ST20MS 20 ms/ ST5S 5 s/
ST50MS 50 ms/ ST10S 10 s/
ST100MS 100 ms/ ST20S 20 s/
ST200MS 200 ms/ ST50S 50 s/

A151497 3.8 OUTPUT Parameter Codes

Code Parameter output
AT ATTENUATOR

CF CENTER FREQUENCY

MF MARKER FREQUENCY

ML MARKER LEVEL

RB RESOLUTION BAND WIDTH
RL RESOLUTION LEVEL

SP ‘ FREQ SPAN

ST . SWEEP TIME

VF VIDEO FILTER BAND WIDTH
PL DISPLAY LINE

OB OCCUPIED BAND WIDTH
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A151497 3.9 Relation Between Output Data and Header

Type of output data. Header
CENTER FREQUENCY CF
SPAN SP
REFERENCE L;VEL dBm DM

dBu DU
dBu/m VM
LINEAR LV
dBmV DO
SWEEP TIME/DIV ST
RESOLUTION*BAND WIDTH RB
VIDEO FILTER VF
ATT AT




41

A151497 3.9 Relation Between Output Data and Header (Cont’d)

Type of output data. Header

MARKER FREQUENCY MF
LEVEL dBm MM

dBu MU

dBu/m ME

v
LINEAR ML
dBmV MO




A1519udA9 CODE A9 ¢ Y83 INTRON OSCILLOSCOPE MODEL DS0-2022
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A151497% 3.10INTRON OSCILLOSCOPE MODEL DS0-2022 DATA-FRAME FORMAT

.

setting

Bit 7 6 5 »4 3 2 1 0
Byte
0 ;;; ADD ;; ;;; D3 D2 D1 DO
1 X X X X A3 A2 Al AO
2-13 NO DATA
14-2061 CRT-DATA SELECTED CHANNEL
2062-~2079 NO DATA
REMARK *xx —— — —
INV,ADD,XY and MAG are set according to the switch
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Aa151497 3.11 TIMEBASE SETTING FOR DS0-2022

A3 A2 Al AO . Timebase setting
0 0 0 0 0.5 Sec/Div.
0 0 0 1 0.2 Sec/Div.
0 0 1 0 0.1 Sec/Div.
0 0 1 1 50 mSec/Div.
0 1 0 0 20 mSec/Div.
0 1 0 1 10 mSec/Div.
0 1 1 0 5 mSec/Div.
0 1 1 1 2 mSec/Div.
1 0 0 0 1 mSec/Div.
1 0 0 1 0.5 mSec/Div.
1 0 1 0 0.2 mSec/Div.
1 0 1 i 0.1 mSec/Div.
1 1 0 0 50 uSec/Div.
1 1 0 1 20 uSec/Div.
1 1 1 0 10 uSec/Div.

=
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A151497 3.12 VOLTS/DIV SETTING FOR DS0-2022

D3 D2 D1 DO .Volts/Div. selected channel
o 0 0 0 20 V/Div.

0 0 0 1 10 V/Div.

0 0 1 0 5 V/Div.

0 0 1 1 2 V/Div.

0 1 0 0 1 V/Div.
0 1 0 1 0.5 V/Div.

0 1 1 0 0.2 V/Div.

0 1 1 1 0.1 V/Div.

1 0 0 0 50 mV/Div.
1 0 0 1 20 mV/Div.
1 0 1 0 10 mV/Div.
1 0 1 1 5 mV/Div.
1 1 1 1 Channel off.
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#157491 3.13 Transfering data table

. Bit 7 6 5 4 3 2 1 0]
Mode

slow data transfer 1 X X X X X X X
(<12.5 Kbyte/sec)
fast data transfer 0 X X X X X X X
(>12.5 Kbyte/sec)
Data channel 1 X X X X X X 1 0
Data channel 2 X X X X X X 0

EXAMPLE »xx If you want to read the data of channel 2 with a
transferspeed > 12.5 Kbyte/sec. you must send the

byte Oxxxxxx1 to the DS0-2022

exxxxx ANFITUNTTOUTONATENIARIN OSCILLOSCOPE ABANHI AQ xxxxxx
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