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Zakladné charakteristiky GPIB

Akykolvek typ pristroja

Kazdy pristroj (max. 15)ma nastavenu jedine¢nu
adresu z rozsahu 0-31 v zédkladnom adresovacom
mode

Linearna alebo hviezdicoa konfiguracia kabelaze
o 24/25 vodicov

o 3 typy konektorov (Amphenol CHAMP or Cinch Series 57
MICRO RIBBON type)

o Celkova dizka kablov max. 20m, max. 4m na pristroj

TTL drovne, negativna logika, budice: 3-stavové
alebo s otvorenym kolektorom (NDAC, NRFD, SRQ)

Hlavné komunikacéné funkcie

Systémovy radi¢ (System Controller) a aktivny radic¢
(Active Controller) riadia komunikaciu, napr.
vyberaju (adresuju) pristroje pre komunikaciu,
vysielaju stykové spravy, monitoruju korektny
priebeh komunikacie a pod.

Prijemca (posluchac — Listener) prijima pristrojové
spravy

Vysiela¢ (hovorca — Talker) vysiela pristrojové
spravy

Velmi jednoduché systémy mézu pracovat aj bez
radic¢a (talk-only and listen-only)

History

1965 Hewlett-Packard designs HP-IB for
instrumentation systems

1975 HP-IB becomes IEEE 488 standard

1987 IEEE 488.2 adopted; IEEE 488-1978
becomes IEEE 488.1-1987

1992 SCPI Specification introduced for IEEE 488
instruments
1990 IEEE 488.2 Standard revised

1993 National Instruments proposes high-speed
extensions to IEEE 488.1 called HS488

Typy sprav v GPIB

Komunikacia je zalozena na réznych

~Spravach®;

o Pristrojové spravy (Device-dependent messages)
sa vztahuju (hlavne) k pristrojovym (meracim)
funkciam pristroja)

o Stykové spravy (Interface messages) sa tykaju
komunikaénych (interfejsovych) funkcii a sluzia
hlavne k riadeniu komunikacie v systéme
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‘ Handshaking

= NRFD (Not Ready for Data) — Acceptor of HS
= NDAC (Not Data Accepted) — Acceptor of HS

= DAV (Data Valid) — Source of HS
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IEEE 488.2 and SCPI

= 488.1 (1975) — chybalo najma: definicia datovych
formatov a kédovania, nedostato¢na indikacia
stavov pristrojov, protokoly vymeny sprav, bezné

konfiguraéné prikazy atd.

= 488.2 (1987) vznikol z 488.1 (compatible): zna¢na
orientacia na softvér, kompatibilitu dat, indikacia
stavov a oSetrenie (obsluha) chyb

= SCPI - rozSirenie kompatibility sprav vyuzitim
zovSeobecneného modelu meracieho pristroja

EEE 488.2 Povinné sekvencie radi¢a

 Zbernica pre riadenie styku

= ATN (Attention) — riadi multeplex stykové(log. 1)/pristrojové (log.
0) spravy. Ovladany radi¢om

= EOI (end or identify) — dva vyznamy:
o Talker: oznacduje koniec vysielanej pristr. spravy,
o Controller: vyvolanie tzv paralelného hlasenia (vyslanie

stavovych bitov pristrojmi).

= IFC (interface clear) — ,reset‘ komunikacie (interfejsov)
aktivovany radi¢om.

= REN (remote enable) — prepnutie pristrojov do dialkového
ovladania (radicom).

= SRQ (service request) — vyzZiadanie obsluhy od radi¢a
fubovolnym pristrojom.

' Porovnanie IEEE 488.1 488.2 a SCPI

Specific Instrument Command Set
Common Commands and Queries

Syntax and Data Structures

4882

Description Control Sequence
Send ATN-true commands SEND COMMAND
Set address to send data SEND SETUP

Send ATN-false data SEND DATABYTES
Send a program message SEND

Set address to receive data RECEIVE SETUP

Receive ATN-false data

RECEIVE RESPONSE MESSAGE

Receive a response message

RECEIVE

Pulse IFC line

SEND IFC

Place devices in DCAS

DEVICE CLEAR

Place devices in local state

ENABLE LOCAL CONTROLS

Place devices in remote state

ENABLE REMOTE

Place dev. in remote with local lockout state SET RWLS

Place devices in local lockout state SEND LLO

Read IEEE 488.1 status byte READ STATUS BYTE
Send group execution trigger (GET) message TRIGGER

IEEE 488.2 Protokoly radi¢a

Keyword Name Compliance
RESET Reset System Mandatory
FINDRQS Find Device Requesting Optional
Service
ALLSPOLL Serial Poll All Devices Mandatory
PASSCTL Pass Control Optional
REQUESTCTL | Request Control Optional
FINDLSTN Find Listeners Optional
SETADD Set Address Optional, but requires
FINDLSTN
TESTSYS Self-Test System Optional




Implementacia v LabVIEW
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IEEE 488.2 poziadavky na pristroj

Minimalna zostava stykovych funkcii:

o To send and receive data (T5, T6, TE5, TES6, L3,
L4, LE3, LE4, AH1, SH1)

o To request service (SR1)

o To respond to a device clear (DC1)
+ other capabilities are optional:
RLO/RL1; PPO/PP1; DTO/DT1; E1/E2; CO/C in some

version.

Stavovy model pristroja IEEE 488.2
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ZjednodusSena ponuka pre bezné ulohy

Pre bezné ulohy, napr. v ramci semestralnych
projektov, pravdepodobne vystaCime s
zjednoduSenou zakladnou Skalou
komunikaénych GPIB funkcii
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Bezné povely podla IEEE 488.2

Serial Poll

Mnemonic Group Description

*IDN? System Data Identification query

*RST Internal Operations Reset

*TST? Internal Operations Self-test query

*OPC Synchronization Operation complete
*OPC? Synchronization Operation complete query
*WAI Synchronization Wait to complete

*CLS Status and Event Clear status

*ESE Status and Event Event status enable
*ESE? Status and Event Event status enable query
*ESR? Status and Event Event status register query
*SRE Status and Event Service request enable
*SRE? Status and Event Service request enable query
*STB? Status and Event Read status byte query

SCPI model pristroja

Measurement Function

Signal il put SENSe cALCulate | ForRmat |
Routing data

h h oL

¥
| TRIGger I | MEMory I| DISPlay I
A

y
Signal - |
Raitting 4*| OUTput (‘I SOURce 4—|LALCuIate <4 FORMat ;;

Signal Generation o



VISA

‘ Standardizované mena

GPIB[board]::primary address[::GPIB secondary
address][::INSTR]

ASRL[board][::INSTR]

TCPIP[board]::host address[::LAN device name][::INSTR]
USB[board]::manufacturer ID::model code::serial number[::USB
interface number][::INSTR]

USB[board]::manufacturer ID::model code::serial number[::USB
interface number]::RAW

Coje VISA?

= Virtual Instrument Standard Architecture —
dohoda velkych vyrobcov meracej techniky na
zjednoteni a zjednoduSeni komunikacie s
meracimi pristrojmi bez ohladu na rozhranie.

= Na zaciatku sa spusti tzv. Resource Mannager,
pomocou neho sa urci cez aké rozhranie sa
bude komunikovat

= Nastavia sa podmienky komunikacie, napr.
rychlost, adresa zariadenia, timeout,
handshake, ...

= Otvori sa zariadenie a priradi sa mu meno
(handle) [l

= Data sa nasledne vymienaju jednotnymi PRl
funkciami bez ohl'adu na rozhranie neuse

= Na konci sa ukon&i RM a vrétia sa alokované
prostriedky OS




