KaHan cnizibHOro BUKOPUCTAHHA
KCK\KON\IEEE 488\ GPIB



RCK

EEE-488 — cneumndikauia mi*KHapoAaHOro CTaHAapTy, WO Onucye iHTepdenc
NiAKAOYEHHA 40 WWUHU UMdPOBMX BUMIPHOBAIbHUX NPUNAAIB.

IHTepdpenc 6ys po3pobneHnn panA BUMIPOBANbHUX CUCTEM 3 OBMIHOM
UMIPOBMMM AaHUMMU, WO 06'€AHYIOTb PiISHOMAHITHI BUMipIOBabHIi Npuiaan,
nepudepinHe obnagHaHHA N EOM, po3paxoBaHMX B OCHOBHOMY Ha
BUKOPWUCTAHHA B 1ab0OpPaTOPHIN NpaKTULi Ta AN18 BUPOOHNYMX BUMIPIHOBAHb.



IcTOpIA

1972 p. — nogaya B MiXXHapOAHY eNeKTPOTEXHIYHY KOMICito () npono3uLii ctaHaapTy, Wo
[,03B0/INB 61 NOPIBHAHO HU3bKUX BUTPATAX peasizyBaT CYMiCHE BK/IIOYEHHS BMMIPIOBA/IbHOI
CUCTEMU CepeaHbOi WBUAKOCTI i iHTepPENCHOT cucTEMM.

KiHeub 60-Tnx — po3pobKka KomnaHieto Hewlett-Packard iHTepdelicy 3 napanenbHoto
NOpPO3pPAAHOI ABIMKOBOIO Ta NOCAIA0BHO NOH6aNTHOK Nepeaayeto AaHux 3i WBnMAKicTio Ao 1
M6iT/cek

1965 p. - matepianu npoekty MEK ctanu ocHoBoto ctaHaapTy IEEE 488 (CLUA) abo GPIB (General
Purpose Interface Bus — iHTepdelicHa WnHa 3araibHOro Npu3Ha4YeHHsA)

IEEE - Institute of Electrical and Electronics Engineers (IHcmumym iHxceHepie 3 e1ekmpomexHiKu
ma esneKmpoHiKu)

1987 p. — pogaHO OnuUC NPOTOKOAY Nepegadi

TaKMM YMHOM HOBUMN NPOTOKO/ MiCTUTb 2 YaCTUHMU
* |[EEE-488.1 — onnc anapaTHOI YaCTUHU | HU3bKOPIBHEBOI B3AEMOAiT 3 LUMHOLO
* |[EEE-488.2 — anroputm nepegadvi KOMaHA4 No WWHi

1992 p. — nepernag ctaHpapty IEEE-488.2
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[ThaTta GPIB




Po3’em GPIB

Pin 24
PLUG (male)
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Tononoria GPIB

In-Line / Linear Configuration

Printer Plotter Scanmer

Physical / Star Configuration




Tononoria GPIB

Handshake and data signals on the GPIB bus
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Linear instrument connection Star instrument connection




|IEEE 488 / GPIB FEATURES SUMMARY

PARAMETER DETAILS

Max length of bus 20 metres

Max individual 2 metres average 4 metres maximum in
distance between  any instance.
instruments

Maximum number 14 plus controller, i.e. 15 instruments

of instruments total with at least two-thirds of the
devices powered on.

Data bus width 8 lines.

Handshake lines 3

Bus management 5

lines
Connector 24-pin
Max data rate ~ 1 Mbyte / sec (HS-488 allows up to

~8Mbyte / sec).



AQpecu NpUCTpOIB

Aapecu NnpucTpoiB NpuU3HavatoTbCcA abo anapaTHMMM

nepemMmKadyamu Ha npunagi (B ABiMKoBi cuctemi) abo 3acobamu
iIHTepdeuncy npunaay.

Appeca moxxe bytn B aiana3oHi Bia 0o 30

Select the GPIB address.

4
E?654321 'CI'N ADDR 05 I
%W { Seleet the GPIB address.
ADDR Ua
Save the change and turn of T the O configuration mode.

I CHANGE SAVED I




[lepemunkay no kony aapec GPIB

GPIB Address Swilches




OyHKUIT npucTpois Ha WnHI GPIB

Controller r Listener

I [ Handshake Lines (3 Biis) ¥

Data Bus (8 Biis) ¥

Nxxepeno / "moseup" / Talker
Mpunmay /"cnyxau”/ Listener

KoHTponep / Controller (moke 6yTn AeKinbKa..B 0AUH MOMEHT
MOKe ByTn aKTUBHUN TiNnbKu 1)

He npunmaTn yyacTti y npoueci obmiHy aaHMMM



[MpnCcTpin B CTaHi "cayxad" 34NTYE NOBIAOMIEHHA 3
LUMHW; NPUCTPIN B CTaHI "moBelb' nocunnae
NOBIAOMNEHHA HA WWUHY.

Y KOXKeH KOHPETHO MOMEHT Yacy B CTaHi 'moseub"
MOXe byTU TiNbKN OAMH NPUCTPIN, Y TOMN Yac AK Y
CTaHi "cnyxau" moxe 6yt AOBiNbHA KiNbKICTb
NPUCTPOIB.

KoHTponep BUKOHYE PyHKLIT apbiTpa | BU3HAYaAE,
AKI 3 NPUCTPOIB B AAHNN MOMEHT 3HAaX04ATbLCA B
CTaHi "moBeub" i "cnyxau".



Imstrament &

Able to Talk,
Listen and Control
ey, Computar Instrament B
Able to Talk
and to Listan Instrumeant C
ex: Osalloscope Able to Listen
ex! Funchion Generator
- O
1 ! * +
-  ® & @
ECH — »
IFc —
5 system
SR . . - = management lines
ATH L .5 - —
REM - P8 I
Dy - - .
HEFD . - — 3 handshake linss
HOALD e ™ = —
DI | _> 8 data lnes
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CTpyKTypa wnHu GPIB
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8 NiHiN AaHnx

3 niHii

} CUHXPOHI3auii

5 niHin
KepyBaHHSA

iHTepdencom

.

.

3EMIA

CUTHAJTbHI
JNNIHIT




Tunu curHanis Ha marictpani RCK

IHbopMaLia NnoB’A3aHa 3 BUKOHAHHAM NPUCTPOAMM NPUNAAHUX GYHKLIN

CUTHaNM 3anuTy 3B'A3KY 1 KepyBaHHSA Nepeaayeto AaHux, Wo BUpobaatoTbea
[XKepenamu Ta npuiimadamm

KOMaHAWN CNPSAXKEHHS, WO BUPODBAAOTLCA KOHTPOIEPOM Ta HeObXigHI anA
BMKOHAHHA iHWWUMN NPUIAJaMM iX iIHTEpPENCHNX QYHKLIN.

[o CKN1ady KOMaH/ CrnpAXeHHA BXOA4ATb:

a) baraTonpoBiaHi agpecHi KomaHAM, NO SKMM BUBUPAKOTLCA ArKepena Ta
npuMmadi iHbopmauii;

6) yHiBepcanbHi KOMaHAM cnpsaXeHHA (oaHO- M baraTonpoBiAHi), WO BNAMBAIOTbL
Ha BCi Nnpuaagn 1 NpuMyLLYIOTb IX BUKOHYBATK NEBHI iHTepdencHi onepauii;

B) aapecoBaHi baraTonpoBiAHi KOMaHAM CNPAXKEHHA, WO NOCTYNatloTb TiIbKKU Ha

BMOpaHi agpecoto npucTpoi ( nicna Toro, AK BU3HAUYEHO AKi GYHKLIT BOHU byayTb
BUKOHYBATK);

r) BTOPMHHI BaraTtonposigHi KOMaHAM, WO CAiAYHOTb 38 OCHOBHOIO (NepBUHHOLO) Ta
YTBOPIOKOTH i MOAOBXKEHUN BapPiaHT.



GPIB Data / AaHi

€ ABa TMNKM AaHUX, AKi MOXXYTb 6yTh nepepaHi no GPIB:
e [lani npuctpoto (Instrument data)
* MosigomneHHs iHTepdency (Interface messages)

[laHi NPUCTPOIO - AaHI NPUCTPOI CKNAAAETLCA 3 KOMAHA, KOHKPETHOTO BUPODOHMKa AKi
HaNALWTOBYIOTb NPUCTPIN, NOBEPTAIOTb Pe3yanbTaTh BUMIpIB iTA. CNUCOK LUX KOMaAHA,
HaAa€E BUPOOHUK B AOKYMEHTALL.

MosigomneHHa iHTepdency - BU3HayatoTbca cTaHaapTom GPIB i cknagatoTbes 3
KOMaHA, AKi 3BinbHAIOTL WKHY GPIB, agpecytoTb NpUCTpOI, NoOBepTatoTb pe3y/ibTaTu
camornepesipKu iTa.

Mepenaya gaHWUX CKNadaEeTbeA 3 ogHoro banTa (8 6iTiB), WO NepenaeTbecs NapanenbHo.

LLIBMAKiICTb Nepeaadi AaHUX Yepes iHTepdenc obmerkyeTbca 1 merabanT B CEKYHAY.
OAHaK us WBUAKICTb Nepenaydi AaHUX 3a3BMYaN HE AOCATA€ETbCA Ha NPaKTUL,i i
obmerKeHa HannoBiNbHILLMM MPUCTPOEM HaA LUWMHI.



J1IHIT CMHXpOHI3auil wnHU KCK

IEEE / GPIB | TOCT Ha3Ba Ha3HaueHue
Ha3Bad
DAV ca BUKOPUCTOBYETLCA MPUCTPOEM TUMNY «AxKepeno'" ANna CnoBilleHHS
(Data Valid) (CuHxpoHi3auia | npuctpoiBa TMNy “npuimay” npo Te, wWo iHdopmauia, LWO
AAHUX) nigrotoeneHa ”pxkepenom” BUCTaBAEHA HA AiHIAX AaHUX |
AOCTOBIpHa.
NRFD rn BMKOPUCTOBYETbCA “npuumavamun” pna Ttoro, wob nosigomuTu
(Not Ready For (foToBHICTL BO npuctpoam Tuny “pxepeno” npo Te, WO BOHW He rOTOBi A0
Data) npuitomy) npumnomy pgaHumx. Y uUbOMy BMMAAKY NPUCTPIA TunNy «axepeno"
npunuHAe O0bMiH iHPOpMaLiEldD A0 TOro MOMEHTY, KOAW BCi
NPUCTPOi TUNy «npuimay" 6yayTb rOTOBI A0 NPOAOBNKEHHA
Aianory. LnHa peanizoBaHa 3a npuMHUMNom "moHTaxkHe ABO", wo
[03BONAE KOXKHOMY B3ATOMY OKPEMO MPUCTPOID TUNY «npuimay”
NPU3YNMUHUTU BCIO LLMHY.
NDAC an BMKOPUCTOBYETbCA NpUCTpOosSMK Tuny “npurmad” i nosigomnse
(Not Data (OaHi npuidnaTi) | npucTpoto TMNYy “pepeno”, Wo AaHi NPUNHATI BCima agpecaTtamu.
Accepted) Konn uei curHan He akTUBHUI, «axepeno" moxe byTn BneBHeHe,

WO BCi KMNIEHTUM YCMIWHO MPOYMTANU [aHi 3 LWKWMHKW | MOXKHQA
nepeaaBaTu HAacTyNHUM 6anT aaHux. LLnHa TakoXK opraHisoBaHa 3a
npuMHUMNom "MoHTaxkHe ABO".




KepyBaHHA poboTolo marictpani 34iMCHIOETbCA
3a AA0NOMOrol0 CUrHaniB LUMHN KepyBaHHA

VI (KepyBaHHA) - BUPODNAETHCA KOHTPONIEPOM i BKA3YE Ha Te, AK
NOTPIOHO cnpuMMmaTK AaHi, AKi noctynatoTb no ainiax J100-107
(DIO0-DIO7), - aK iHTepdencHy KomaHAay (agpecy npumnmauya,
aZipecy AXXepena Yu iHW. KomaHay) abo AK NoBiJOMNEHHS.

Ol (ounctntn iHTepdeinc) — NoJaETbCA KOHTPONEPOM ANA TOrO,
o6 BCTAHOBUTU Npuaaan y 3agaHnm (BUXiaHWN) CTaH

30 (3anuT Ha o06cnyrosyBaHHA) - BUPOONAETLCA NPUIAAOM M BKa3ye
KOHTPONEepy Ha HeobXiaHiCTb opraHi3auii 3 HUM 3B'A3KY A8 0OMiHY
iHbopMmauieto (3acTocoByeTbCcA B cuUCTEMi, Ae OOMIH iHopMmaLieto
NPOXOAUTb HE TiIbKKM 3 iHILLIAaTUBM KOHTPOAEPY, ane N npunaay)



[Mpoueaypa ob6miHy AaHUMU

DaHi

CUHXpPOHiIi3ayia aaHux
Data Valid

loTOBHICTb A0 NpUitomy
Not Ready For Data

DaHi npunHAaTi
Not Data Accepted

—

YNTAHHA AaHHUX
L

12
MO 1-8 *
S OaHi
DAV
ca 13
1 1
NRFD FOTOBHICTb 40
al npumnomy
AAHUX
€
NDAL
an
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LY

e

=i
| OAHHI NPUNAHATI :‘



[F3

Nani O 1-8 .
P AaHI

CuHXpOHi3auia gaHux als th
Data Valid BAY
ca 13
i
HRFD rOTOBHICTb
foToBHicTb go npuiiomy M 10
Not Ready For Data I‘Ipl/ll‘;IOMV YUTaHHA JaHHUX t6
EH"'E AaHUX | ,ﬂ.aHHi '
DaHi npunHaTi . ‘ | NPUAHATI
Not Data Accepted A 1}
t1

Y no4yaTKOBOMY CTaHi “axepeno-moBeup”’ O4iKye roTOBHOCTI "cnyxadiB" Ao npuinomy
HacTynHoro 6arTa NOBiAOMIEHHA.

“Nxepeno” npu ubomy NiATPUMYE BUCOKUI piBeHb Ha WnHI CA (DAV).

"Cnyxayi" npu rotoBHOCTI A0 Npuiomy NigHimatoTb piBeHb curHany M (NRFD) npwu
HU3bKoMmy piBHi curHany A (NDAC).

3a paxyHOK BKJ/IIOYEHHS 33 cxemoto "MOHTaxHe ABO" Bucokui piBeHb curHany [T
(NRFD) BM3HA4a€eTbCA CaMMM NMOBINbHUM 3 "cnyxadis'.



t2

12
Nawi D 1-8 .
e AaHI
CuHXpoOHi3auia gaHux e th
Data Valid DAV
ca 13
4] i
HRFD roTOBHICTb
fotosHicTb go npuitomy 1l 10
Not Ready For Data ani/'lomy YUTAHHA JaHHUX 16
EHAE AaHUX = T  panmi
DaHi npunHaTi ! NPUNHATI
Not Data Accepted 11

“Nxepeno” pikcye Bucokum piseHb WwnHKU M (NRFD) npn HM3bkomy piBHi wnHm O (NDAC)
AK TOTOBHICTb "'cnyxayiB" 4o obMiHy i BUCTAaBNAE HA WMHY AaHUX HACTYNHUIM BANUT AaHUX.

“Nxxepeno” PpiKcye KOPEKTHICTb iIHPOPMALLii HA LWWHI AaHUX | ONYCKAE PiBEHb CUTHANY Ha
wuHi C4 (DAV).



Nani 040 1-8 .
A AaHl

CUHXpPOHI3auia AaHUX nle ]
Data Valid DAY
ch t3
i 4
. KRFD FOTOBHICTb
foToBHicTb go npuitomy M 10
Not Ready For Data I'IpMﬁOMV YUTaAHHA JAaHHUX 15
EHAE AaHUX ; AaHHi
DaHi npuitHAaTi 4 npumHATI L
Not Data Accepted A L}
t3

"Cnyxau" ¢ikcye HM3bKMI piBeHb WKHKM CA (DAV) i nounHae npunom iHpopmalii 3 WKUHK
AAHNX OMYCKaloumM ypoceHb CMrHany Ha wuHi MM (NRFD).



3

ﬂ,aHi 4D 1-8 .
A, AdHi

CUHXPOHi3auia gaHux

Data Valid BAY
ca 3
it
. NRFD rOTOBHICTb
foToBHicTb oo npuiiomy 1 10
Not Ready For Data an[/’lomy YUTaAHHA OdaHHUX th
EHAE OaHNX '* | | AaHHi ;
DaHi npuiHAari 4 npunHATi L
Not Data Accepted L1

l.

“Cnyxav” pikcye iHbpopmaLito Ha WKHI AaHKX (i WMHI KepyBaHHA) Ann
NpPaBUNbHOI iAeHTUIKaLIT OTPMMAHUX AaHUX. lMicha uboro ineHTUPIKYE
diKkcalito NPUNHATUX AaHMX NiaHIMatoum piBeHb curHany Ha wuHi AN (NDAC).

33 paxyHOK BKAOUYEHHSA 33 cxemoto" moHTaxHe ABO "BMCOKUI piBEHb
curHany M (NDAC) BU3HAYaEeTbCA CaMMUM MOBiNbHUM 3 "cayxadis".
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Nani 40 1-8 .
s AaHi
CUHXpOHi3auia gaHux b
Data Valid DAV
ca 13
i
. . KRFD rOoTOBHICTb
foToBHicTb oo npuiiomy 1 10
Not Ready For Data anf/'lorv\y YMTaHHA JaHHUX
= Fl .
Eﬁ.qr: AaHUX |  paHHi
DaHi npuitHarTi 4 NPUAHATI

Not Data Accepted

“Nykepeno” y Bignosiab Ha BUCOKUM piBeHb WwnHKU AN (NDAC) nigHimae piBeHb cMrHany Ha
wuHi CO (DAV). Bucokunit pieHb curHany Ha wuHi CO (DAV) po3sonsie “arxepeny” 3HATH
iIHbOpMaLiMHUI BANT i3 WWMHK AaHUX (NepeBeCcTM WNHY AaHUX B MAaCUBHE COCOTOAHMUE).



Dani D -8

CuHXpOHi3auina gaHux

Data Valid DAY

NRFD
foToBHicTL go npuitomy M
Not Ready For Data
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e AaHi ¢ >‘
th
ca &
il |
rOTOBHICTb
4o

I'IpVIl;'IOMV YNUTAHHA JaHHUX
NDAL AaHUX ; AaHHi
an o .

NPUNHATI

DaHi npuiHAaTi |
Not Data Accepted

L

"Cnyxay" y BignoBiab Ha BUCOKUMN piBeHb WnHK C (DAV) onyckae piBeHb CUTHaNY Ha LUWHI
AN (NDAC) i nepexoantb A0 AewndpyBaHHA OTPUMAHUX AAHUX i BUKOHAHHA OTPUMAHUX

KoMaHA,

Micha 3aBepuweHHA iHTepnpeTauili OTPMMAHUX AaHMX, Y Mipy rotoBHOCTI 'cayxadis" o
BiAHOBNEHHA 0O6MiHy no wuHi KOIM, "cnyxadi" nigHimatoTb piBeHb CUrHany Ha wuHi M
(NRFD), curHanisytoum Npo roToBHICTb A0 NPUIMOMY HAaCcTynHOro iHpopmauiHoro 6anTa

npUCTpin TUNy “axkepeno” BUCTaBAAE HOBI AaHi HA WMHY TiZIbKK TOAi, KOAKU BCi NpUCTpOi

TMny "cayxay" rorosi go npunomy !!!

npoueaypa CUHXPOHI3aLUil rapaHTyE, WO WBUAKICTb Nepeaadi 4aHUX NO LWKHI He
nepeBULLLYE LUBUAKICTb iX 06PO6KK HAMNOBINbHILWMM 3 KNI€EHTIB



Anropntm obmiHy JaHUMU (MOBHUM
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JIiHIT ynpaBniHHA wunHKM KOOI

|IEEE / GPIB name FOCT/AECT MpW3HaYeHHA
HaMMeHYBaAHHA
ATN M1 KoHTponep WWHU BUKOPUCTOBYE NiHIIO ANA NOBIAOMAEHHA KNIEHTaM
(ATteNtion) (YnpaBniHHs) npo Te, WO Mo WKHi byayTb NepenaBaTUCb KOMaHAM, @ He AaHi.
SRQ 30 CurHan AocTynHU 6yab-aKoMy KNIEHTY WNHWN. BupobnaeTtbes

(Service ReQuest)

(3anuT ob6CNyrosyBaHHA)

npunagom npu HeobxiaHOCTI NnepeaaTn KOHTposepy iHGopMaLito
Npo 3MiHK B poboTi (cTaHi) npunaay i HeobxiaHOCTI nepeaaT uj
AAHi KOHTPONEPY AN NPUNHATTA PiLLEHHS NPO 3MiHN Y
®YHKLIOHYBaHHI cMCcTEMM B UisioMy. 33 LLUM CUTHA/IOM KOHTPOAEp
nepeBoAUTb, MO MOXIMBOCTI, NPUCTPIN (LLO 3reHepyBaB CUrHaN) y
cTaH "moBeub" i nepegae nomy PyHKLii nepeaadi gaHuUX.

IFC
(InterFace Clear)

0]
(OunweHHs IHTepdeicy)

CurHan BUKOPUCTOBYETbCA A1A iHiUiani3auii abo peiHiyianizay,ii
LWWHW | NpuBeAeHHA iHTepdency B MOYaTKOBUM CTaH.

REN
(Remote ENable)

oy

(AncTaHuiiHe YnpaBniHHA)

MepeBOANTb NPUCTPIN, NIAKAOYEHUIN 40 WNHW, B PEKUM
BMKOHAHHA KOMaAHA, 3 WWHW (@ He 3 KOHTPO/IbHOO NaHeni) i
Ha3aA.BupobnseTbcs KOHTPONEPOM ANS aKTUBI3aLi poboTH
NigKNKYEHUX 40 LWWHW NPUIAAIB NO KOMaHAaM, WO HaAXOAATb Big,
KOHTpoOsepa.

EOI
(End Of Identify)

KN
(KiHeub Mepepaui)

BUKOPUCTOBYETLCA "roBopuTh" Ana igeHTUIKaLii KiHUA
NOBIAOMNEHHS.

KoHTponep BUCTABAAE Uer CUTHaAN AANA iHiyiauii napanenbHoro
OMUTYBAHHA MiAKNKOYEHUX A0 LUMHU MPUCTPOIB.




Perictpu GPIB

GPIB 3abe3neyye cuctemy BU3HAYEHHS CTaTycy MPUCTPOIB Ta
iHpopMmalLii Npo noaii. 33 AONOMOro L€ CUCTEMU MOXHA BU3HAUYUTU
Yn nNpwuaaa, Ma€ AdaHi ana BuAadi, 4m Biabynaca nomuaka npu
BMKOHAHHI KOMaHAMU iTA.

Ona 6araTbOx IHCTPYMEHTIB, CUCTEMA NOBIAOMIEHHA MPO CTaTycC
CKNagacTbcA 3 YOTUPLOX 8-6iTHUX pericTpiB i ABOX uepr (Buxig i
nopii). Yotnpwu perictpa 3rpynoBaHi B ABi PYHKLiIOHANbHI KaTeropii:

Status Registers — The Status Byte Register (SBR) i Standard Event
Status Register (SESR): mictaTb iHdOpMaL,ito Npo cTaH Npuaaay.

Enable Registers — The Event Status Enable Register (ESER) i Service
Request Enable Register (SRER) 003B0ONAOTb BM3HAYUTM MOAii AKOroO
TUMNY TPANWUJIUCb B PEricTpax CTaTycy i B yep3i noain.



Event Status Enable Register

ESER

Service Request Enable Register
SRER

[103BOJIAE [103BONIAE

N NS

Standard Event Status Register Status Byte Register
SESR SBR

ESER po3Bonae SESR, a SRER go3sonsae SBR.




kit 7

Standard Event

kit O

FON

URG |CME | EXE

DDE|QYE|RQC

oPC

URG |CME|EXE

r h i

Logical OR

kit 7

Data available on instrument
ready to be sent across the bus

Standard Event Status Register

Standard Event Status Enable
Register

Output Queune

kit O

— ESB (MAV) —

— ESB (MAV) —

¥ ¥ ¥

Logical OR

Status Byte Register

Service Request Enable
Register



GPIB kabenb

GPIB kabenb:

GPIB kabenb - 24 ckpy4eHUx nap MigHOro ApoTy,
BUKopucToByeTbcA male/female po3'em ctunto Centronics 24.

BukopucraHHa GPIB Kabens:

GPIB Kabeni BUKOPUCTOBYIOTbCA ANA CTBOPEHHA WKNHHOI (bus)
abo 3ipKoBoi (star) Tononorii ge po3'emun 3’€a4HYOTLCA OAMH 3
OAHUM ANA NIAKAOYEHHA KOHTPO/IbHO-BUMIPIOBA/IbHOTO
obnaaHaHHA Ao MK Ta iHWKnX NpUcTpoiB.

GPIB kabeni 3a3BM4yat BUKOPUCTOBYHOTLCA Y BUMPOOYBaNbHUX i
BUMIPIOBA/IbHUX YCTAHOBKAX | TAKOXX BUKOPUCTOBYHOTLCA B
DAQ (cuctemax 360py AaHUX).



KoxKeH 6iT B 6anT pericTtpy ctatycy (SBR) nos'a3aHunin 3 neBHUM TMNom nogii. Konu
noAaia BiabyBaeTbCA, NPMAaA BCTAHOBAKOE BiANOBiAHUM BIT B 1. MOXKHa BKIHOYUTHU
abo sigkntounTm 6iTK SBR 33 gonomoroto Service Request Enable Register (SRER)

MorKHa BU3HAuYMTK AKi noaii Biabynuca, yntatoum SBR 6iTw.

Status Byte Register

Bit
0-3

AbGp-pa

Onuc

CymapHi noBiAOMIIEHHS KOHKPETHOrO Npunaay

MAV

Message AVailable -biT gocTynHOCTI NoBiAOMITEHHA BKa3ye Yn JaHi
pocTtynHi B Output Queue/BuxigHin Yyepai.

MAV = 1, aKwo BuxigHa Yepra MiCTUTb aHi.

MAV = 0, aKwWwo B1XxigHa Yepra NoOpoXH4.

ESB

Event Status Bit - biT ctaHy nogist Bu3Ha4vae 4 Tpanunacek ogHa abo
JekKinbka noaiun.

ESB = 1, akwwo Bigdynacs no3BoreHa nogisi.

ESB =0, aKLWWO He BMHWKNA A03BONEHa nNoaisd.

Yepes Standard Event Status Enable Register moxxHa go3sonutu nogii

MSS

Master Summary Status - gogae 6itn ESB i MAV.
MSS =1, akwo abo MAV=1 abo ESB=1.
MSS =0, akuwo i MAV=0 i ESB=0.

RQS

Request Service Bit - biT 3anuty CepBicy nokasye, WO iHCTPYMEHT NPOCUTb
obcnyroByBaHHA Big koHTponepa GPIB. Llen 6iT 3unMTyeTbcs npu
NOCNiJOBHOMY ONUTYBaHHI.

CymapHi noBiAOMNEHHS KOHKPETHOro npunaay




KoxkeH 6iT B Standard Event Status Register (SESR) nos'sisaHui1 3 neBHUM CTaHOM
iHCTpymeHTy. IMpun 3MiHi cTaHy, Nnpuaaa BCTAaHOB/IOE BianosiaHi 6itn B 1. MorkHa
BKAOYMTU abo BiakntoumnTtn SESR 6iTn 3a ponomoroto Standard Event Status Enable
Register (ESER). Mo»KHa BM3HA4YMTKU CTaH Npunaay, Ymtatoum SESR 6itn.

bit AGp-pa Onuc
0 OPC OPeration Complete Bka3sye, WO BCi KOMaHauM 3aBepPLUEHI/BUKOHAHI
1 ROC Request Control Bit - bBiT 3annTy ynpaBniHHS He BAKOPUCTOBYETLCS
GiNbLWICTIO IHCTPYMEHTIB.
Query Error - NMomunka 3anmTy Nokasye, LLO iIHCTPYMEHT, 3pobus cnpoby
2 QYE 34MTaTK NOPOXKHIN BUXIgHMIN Bydep, abo, Wo aaHi y BuxigHomy 6ydepi 6ynn
BTPaA4eHi.
3 DDE Device Dependent Error - Bka3sye, LLO cTanaca nomMurka npucTtpoto
(Hanpuknag, NOMUKa cCaMoTECTYBAHHS ).
4 EXE Execution Error - 6iT Bka3sye, LLO cTanaca noMuska, Konvm npucTpin
BMKOHYBaB KOMaHAy abo 3anur.
CME Command Error - 6iT BKa3sye, WO ctanacs noMuska CMHTakCcy KomaHam
URQ User Request - He BUKOPUCTOBYETLCA BiNbLUICTIO iIHCTPYMEHTIB.
PON Power On - BiT BKaaye, WO NPUCTPiN BBIMKHEHO

MpuKNaa: AKLWO KOPUCTYBaY Xo4e 3HaTU (BigcniaKoBYBATU) KOIM BUHUKAE NOMMU/IKA
BMKOHAHHA BiH Ma€ BcTaHOBUTU BiT 4 3 ESER.
[ani 3untyemo ESB 6it perictpy SBR.



3aranbHi KomaHau GPIB gna 3untyBaHHA |
3anmcy iHPopMaLIMHUX PericTpiB CTaHy i Yepr

Perictp Onepauia KomaHpa

[MoBepTae gecsaTkoBe 3HAYEHHS, siKe BigMNoBigae

*ESR? . . I
3BaXeHin cymi Bcix 6iTiB B perictpi SESR.
N/A 3anuc B perictp SESR Hemoxnneui
[NoBepTae gecAaTkoBe 3HAYEHHSA, sKe Bignosigae
YutaTtn *ESE? prac A A A

3BaXeHiln cyMi Bcix 6iTiB 4o3BONEHNX komaHaow “ESE.

3anncye gecsaTkoBe 3Ha4YeHHs, LW 0 Bignosigae
*ESE 3BaXKeHin cyMmi Beix BiTiB, sKi HeoBXiaHO 3anucat 4o
perictpy SESR.

[NoBepHyTUCA OECATKOBY 3HAYEHHS, siKe BianoBigae
3BaxxeHol cymu Bcix 6iTiB B perictpi SBR. Lis komaHaa
noBepTae Tou Xe pesynbTaT, 9K CEPINHUI ONUTYBaHHS
BUHATKOM TOro, LW 0 Tpoxu MSS He ounLye.

Yutatn *STB?

N/A 3anuc B perictp SBR HeMoxnvBum

[MoBepTae gecsaTkoBe 3HAYEHHS, siKe BigNoBigae

Yutatn *SRE? o S N
3BaXeHin cyMi Bcix 6iTiB 4o3BoNeHMx komaHaow *SRE.

3anncye gecsaTkoBe 3Ha4YeHHs, LW 0 BignoBsigae
*SRE 3BaKeHin cyMi BCix BiTiB, sKi HeOBXigHO 3anucat 4o
perictpy SBR.




DIO1
D102
DIO3
DiO4
EOI
DAV
NRFD
NDAC
IFC
SRQ
ATN
SHIELD

-
=
-

re] 51 BN 8 53) FN XY (XY SN
=
=

DIO5

DIO6

DIO7

DIOS

REN

GND (TW PAIR W/DAV)
GND (TW PAIR W/NRFD)
GND (TW PAIR W/NDAC)
GND (TW PAIR WIIFC)
GND (TW PAIR W/SRQ)
GND (TW PAIR W/ATN)
SIGNAL GROUND

Po3’em GPIB

DATA INPLUT QOUTPLUT A
DATA INPUT QUTPLUT 2
DATA INPUT QUTPLT 5
DATA INPUT OUTPLT 4
EMD OF IDEMNTITY
DATA YALID

MOT READT FOR DAT A
MOT DATA ACCEPTED
INTERFACE CLEAR
ERBYICE RERLIEET
ATTENTION

WIEYW IMTO FERALE EMDO OF 20OCKET
WHICH |= EIMILAR TOTHE 0CEET O

AN INETRUMENT = REAR PAMNEL

@

1o C105 DATA INPUT QOUTPLUT 5
Co2 D106 DATA INPUT QOUTPLUT &
D0 D107 DATA INPUT QUTPLIT T
myeL D103 DATA INPUT OUTPLUT &
Ed REM REMOTE ENAEBLE
DAY GRODE
MEFD GROT
MDA GRDE GROUND RETURMN:
IFC GhD3 FORPINZ 6 -1
ZRE GRD10
AT GHO
EHEILD Lagic GRO

L

CAEBLE COMNMECTOR



KonbopoBe KoayBaHHA NiHIN

PIN OUT:
P1 P2 P3 P4
3 X v W)
A
DA S G 1 L R

8 8 (GREEN)
20:>C>C 20 (GREEN/WHITE)
9 9 (PURPLE)

21 21 (PURPLE/WHITE)
10 (GREY)

10
22:X:>C 22 (GREY/BLACK)

11 11 (LIGHT GREEN)
23:>C>C 23 (GREEN/BLACK)

SHELL+12 12+SHELL(BLACK+SHELL)
XX 24 (BLACK/WHITE)

24

Cuter Braid Shisld Flexible 4 Retaining

DCuter Cowver SCrews

Chuter
Mylar Shield

Cast Aluminum,
Mickel Plated
Shell

Owerlapped

Seams
& |mmer Inner Cirasin Reliable

Twisted Pairs Mylar Shield Wires Strain Relief

Mylar — naBcaH — nniBKa Ha OCHOBI
CMHTETMYHOrOo noniedipHoro
BOJIOKHA



MapKyBaHHA KOHTAKTIB

Pin # Signal Names Signal Description Pin # Signal Names Signal Description

1 DIO1 Data Input/Output Bit 1 13 DIO5 Data Input/Output Bit 5
2 DIO2 Data Input/Output Bit 2 14 DIO6 Data Input/Output Bit 6
3 DIO3 Data Input/Output Bit 3 15 DIO7 Data Input/Output Bit 7
4 DIO4 Data Input/Output Bit 4 16 DIO8 Data Input/Output Bit 8
5 EIO End-Or-ldentify 17 REN Remote Enable

6 DAV Data Valid 18 Shield Ground (DAV)

7 NRFD Not Ready For Data 19 Shield Ground (NRFD)

8 NDAC Not Data Accepted 20 Shield Ground (NDAC)

9 IFC Interface Clear 21 Shield Ground (IFC)

10 SRQ Service Request 22 Shield Ground (SRQ)

11 ATN Attention 23 Shield Ground (ATN)

12 Shield Chassis Ground 24 Single GND Single Ground



MapKyBaHHA KOHTAKTIB

Signal Description

Data Input/Output Bit 4

Data Valid

Not Ready For Data

Not Data Accepted

1 DIO1 Data Input/Output Bit 1 13 DIO5 Data Input/Output Bit 5
2 DIO2 Data Input/Output Bit 2 14 DIO6 Data Input/Output Bit 6
3 DIO3 Data Input/Output Bit 3 15 DIO7 Data Input/Output Bit 7
4

Data Input/Output Bit 8




USB—GPIB

|IEEE 488.1 transfer rates up to 1.8 MB/s (standard) and
7.7 MB/s (HS488)

Hi-Speed USB compliance; compatibility with USB 1.x
full-speed ports

No GPIB cable requirement for instrument connection;
plug-and-play installation and configuration
NI-488.2 for Windows, Mac OS X, and Linux (2.6-24)

1 PC 2 USB Connector 3 GPIB-USB Interface 4 ToGPIB Devices ]
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BucokowBnakicHum npotokon HS- 488

BucokowBuakicHni npotokon GPIB (HS - 488 ) , 3anponoHoBaHun ¢ipmoto National
Instruments B 1996 poui , Ao3BoNAE 36iNbWMTU NPONYCKHY 34aTHICTb WMWMHW A0 8
M6anT / cek, BUKOPUCTOBYIOUM CTaHAAPTHI Kabeni i anapaTHy 6a3y.

HS- 488 noKpalluye NPOAYKTUBHICTb WUMHWU LWWAAXOM YCYHEHHA 3aTPMMOK, NOB'A3aHUX 3
HeobXiAHICTIO YeKaTn NiATBEpAMKEHHA B TpexcirHaibHon cxemoto |EEE - 488.1 ( DAV /
NRFD / NDAC ), Ae maKcMmanbHa MPOMNYyCKHa 34aTHiCTb He nepesuuwye 1-1,5
MmbanT/cek.

3a ogHy onepauito " talker " nocmnae ctinbkmn 6anT gaHux , ckinbku " listener " B 3mo3i
NPUMUHATU , BUXOAAYM 3 HASABHOCTI BiNbHUX Bydepis .

MpoTtokon HS- 488 MOBHICTIO CYMICHUMN 3 iCHYHOYMMM CUCTEMAMM , 3aCHOBAHUMM Ha
IEEE - 488.1 , TOMy NpnCTPOi 060X TMNiIB MOXKYTb CMiBICHYBaTX HA OAHIN LUKHI.

"Talker" iHiuitoe nepeaavy AaHMx No npotokony HS- 488 TinbKu B TOMy BUMNAAKY , AKLLO
"listener" B 3m03i NPpUMNHATK Ui AaHi.

KomaHau GPIB 3aBXau nepegatoTbCA 3 BUKOPUCTAHHAM KnacnyHoro npotokony |EEE -
488.1 .



Firmware (KomnoHeHT 1)

KomnoHeHT No1l:

Mpunnagn, WO 3a40BONAbHAKOTL CTaHAapTy |EEE - 488.2 , BMKOPUCTOBYIOTH
TEKCTOBIi KOMaHAM , WO CKNadatoTbea 3 7 - 6iTHUX cumBoniB (AK | mogemu ).

CTaHAapT BM3HA4Ya€ MiHIManbHWIA Habip MOXAMBOCTEN , AKMMWU MNOBUHEH
BOJIOAITU KOXKEH NpUNaa;

°* NpPUMMATH i NepegaBaTu AaHi,
* HaAcuNaTK 3anuT Ha 06cNyroByBaHHA
e pearyBaTu Ha curHan "Ouunctutun IHTepdenc”

CtaHaapT 3a4a€ GopmMaT KOMaHA, WO NOCUNAKOTbLCA IHCTPYMEHTaM , | dopmart
i KogyBaHHA Biarykis. KomaHau , sk npasuno, € abpesiatypamu BianosiaHMX
CNiB aHMNINCbKOI MOBMW.

KomaHAaK- 3annTu 3aKiHYyOTbCA Ha KiHLi 3HAaKOM NUTaHHA . Bci 060B'A3KOBI
KoMaHau npedikcipytotca - *



Firmware (KOMNOHEHT 2)

KomnoHeHT No2:

Apyrum KomnoHeHTOM cuctemm KomaHpg GPIB € CraHgapTtHi KomaHaun [lMporpamoBaHux
IHcTpymeHTiB ( Standard Commands for Programming Instruments , SCPIl ), npuiHATUA B
1990 poui.

SCPI BM3Ha4Ya€e CTaHAQPTHI NpaBuMaa CKOPOUYEHHSA KAKOYOBUX CNiB, WO BUKOPUCTOBYIOTHCA AK
KOoMaHau. Knto4voBi cnoBa MOXYTb OyTH BUKOPUCTaHI AK B AoBrin (MEASure - BumipsaTtn ), abo
B KopoTKin popmi (MEAS).

KomaHau B popmati SCPI npedikcipytoTca ABOKpanKoto.
AprymeHTM KOMaHA, po34inatoTbCA KOMOIO.

CraHgapTt SCPI onepye 3 moaennto NporpamoBaHOro iHCTPYMEHTY.

@PYHKLUIOHANbHI KOMNOHEHTU MOAENI BKIKOYALOTb:

cuctemy BUMiptoBaHb (niacucrtemm "Bxig" , " gatumk " i " kanbkynatop ")

cuctemy reHepadii curHanis ( niacucremn " kanbkynatTop ", " axkepeno " i " sBuxig" )
niacuctemu "dopmat"” , " nokas" , " nam'at "i" Tpurep " .

Y peaknx iHCTPYMEHTIB BiACYTHI Aeski cuctemm abo niacucremu .

Hanpuknag, ocumnorpad He Mae CUCTEMM reHepaLil CUTHANIB , @ NPOrpaMmoBaHNIN reHepaTop
uMbpoBMX NOCNIJOBHOCTEN - CUCTEMM BUMIPIHOBAHD.



[1PnUKnan

: MEASure: VOLTage: AC? 20,0.001

[1BOKpanKa - NO4aTOK HOBOI KOMaHAMN.

Knatouosi chosa MEASure: VOLTage: AC
NOBIAOMAAOTb MYILTUMETPY, WO NOTPIOHO
NPOBECTU BUMIPIOBAHHA 3MIHHOI HAaNpyru.

3HaK NUTaHHA NOBIAOMANAE MY/IBTUMETPY, LLO
pe3y/IbTaT BUMIPIOBaHHA Ma€E byt NoBepHEHUM
Komn'totepa abo KoHTponepy.





