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OZET

IEER-488-1575 (IEC-625) stamdardinin kabulii uluslarapasi ¢61-
glU sistemlerinin gelismesi agisindan oldukga biiylilk bir adin-
dir, Uretim anindaki test, sistem kontrollari ve bilimsel v:-
ri kayit sistemlerinin kullanimini biyilik 0lgiide basite indir-
gedifinden programlanabilir ©lgii, kontrol, kayit aletleri ilo

kurulan bir sistemde aranan bir 6zellik haline gelmigtir.

Bir sistem iginde, IEEE-488 (IEC-625) hattina bagli tim alet-
ler, yapamci firma farki gozetilmeksizin birbirleriyle anla-

gsabilmektedir.

IEEE-488 (IEC-625) arabirimi 'bus line' sistem iizerine kurul-

mugstur, yani sistem igindeki her bir alet merkezi bir birime

kendi kontrol hatlariyla baglanmamakta, tiim aletler, merkezi

birim de dahil, bir hat izerine baglanmaktadir, Bu hat lize-

rinde veri iletimi bit paralel, byte seri seklinde yapilar.

Arabirimin gliveni¥irligi saki bir haberlesme protokolunun ol-

masindan kaynaklanir,

Sistemin difer dzellikleri ise:

- farkla hizlardaki aletlerin birbirleriyle rahatlikla anlc-
sabilmesi,

- verinin iki alet arasinda bir kontrola gerek duymaksizin
iletilebilmesi,

- saniyede 1 Mbyte'a ka&ar asenkron veri iletiminin yapila-

bilmesidir.
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SUITMARY

Acceptance of IEEE-488-1975 (IEC-625) Standurd is a signifi-
cant step for the development of measurement systems. Becauce
it simplifies production-test, using of system contirols zand
using of scientific data recording systems, it becomes a spe-
cial feature which is requested in a system with programmai:le

measurement, control and data recording instruments.

All of the instruments in the system, even if they are in-
struments of different firms, can communicate easily with

each other.

The organization of the IEEE-488 (IEC-0625) interiace is based
on a 'bus line' system, i.e., instead of connecting each in-
strument to the central unit by its own control lines, 2ll
instruments are connected to a common set of lines, called
'bus-line'. The data transfer via this bus is byte-serial,
bit-parallel. The reliability of the interface is based on

a serious handshaking protocol.

The other features of the system are:

- Instruments with different data transfer rates can be
coupled together easily.

- Data can be transferred directly between two devices witli-
out any additional control.

- It is possible to transfer asynchronous data up to 1 Mbyte

per second.



GIRIS o

Son yillarda otomatik test sistemleri oldukga hizli bir se-
kilde artmaya ve gelismeye baslamigtir. Her lireticinin veri
ve kontrol isaretleri farkli oldugundan &lgii aletlerini bir
sisteme baélaﬁak ¢ogu zaman biiyilk sorunlar yaratir. Bazi za-
manlar ayni liretici tarafindan yapilan aletler bile birbir-
leriyle uyum saglayamayabilir, baglanti sorunlari g¢ikartabi-
lir. Bu nedenle, bu tip biiyiikk sistemlerde kullanilacak alet-

lerin baglama yoniinden esnek olmasi gerekmektedir,

Her lretici bir test sistemi kurarken kullandigi aletlerin
kendi gruplarinda en iyileri olmalarini ister. BOyle bir
sistem farkla firmalarin en iyi aletleri ile hazirlandijin-.
dan zaman alan ve pahaliya mal olan arabirim sorunlari orta-
ya ¢ikar. Bu sorunlar, ol¢i aletlerini bilgisayarlara, mikro
islemcilere baglamaya kalkildiginda aéha da artar. Bu sorun-
lari ¢dzmenin en dogru yolu uluslararasi standartlagtirilmic
bir arabirim kullanmaktir. Bu ¢oziimii etkin kilmak ig¢in tim
ireticilerin biqﬁ, kontrol ve kayit aletlerini bu standart

arabirime gore diizenlemeleri gerekir,

Ilk olarak, niikkleer fizik dalinda CAMAC standardi adiyla ge-
ligtirilen standarda uygun arabirimin, ©lgi aletlerine bag-
lanmasi ¢ok karmasik oldugundan 1972 sonlarinda, U.S. Danig-
ma Komitesi tarafindan amaglari yayimlanan ve Hewlett Packard
firmasi tarafindan daha once olugturulmug HP-IB'a temel ka-
bul eden bir standart olusturuldu ve IEC ( International

Flektrotechnical Commission ) galigma gurubuna sunuldu.
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i974'te teknik komitenin IEC-TC76 arabirimi olarak sundufu
taslak 1976'da 625-1 Standardi olarak kabul edildi. Bu ara-
da, "IEREE Standards Board" (International Electric and Rlec-
tronics Engineers Inc.), IEEE Standard 488-1975 "Digital In-
terface for Programmable Instrumentation'", programlanabilir
0lgl aletleri ig¢in sayisal arabirimi 1975'te kabul etti. Di-
ha sonra, 1978'de kiigiik degisikliklerle IEEE Standard 488~
1978 olarak tekrar yayimlandi. Ocak 1976'da "American Naticn
al Standards Institude" bu standardi kabul etti ve ANSI Stun-

dard MCl.l olarak yayainlandi,

IEEE-488 arabirim hatta iki yonli veri iletimini gergekleg-
tirmesi ve saglam bir aligveris protokolunun olmasi nedeni

ile hata olasiligini en aza indirgemig, fonksiyonel bir an-
lasma yoludur. Bu nedenle, giiniimiizde bir ¢ok iiretici firma,
olgli, kayit ve kontrol aletleri iretimi sirasinda, bunlarin
bir sistem igersinde uyumlu galigabilmesi igin girig ve g1«
kislarinda IEEE-488 standardinin Ongdrdigi gertlari sagla-

mektadair.

IETE-488 (IEC-625) arabiriminin yapisi 'bus-line' sistem ii-
zerine kurulmus, yani tiim aletlerin kontrol hatlari tek tir
hat iizerinde toplanmigtir. Hat lizerinde bilgi iletimi 'bytc

seri - bit paralel' seklinde yapilmaktadar.

Bu standartta giris - gikisi olan tiim aletler ayni sistem
iginde kolaylikla kullanilabilir,

ILTE-488 (IEC-625) arabirim sisteminin Szellikleri gu gekil-

de ozetlenebilirs
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Verl iletim hazlarai farkla olan aletler kolaylakla birbi:-
lerine baglanabilirler,

Sistemden en iyi verimi almak igin veri kodlari, veri hiz-
lara ve akiglari bir test siiresince kolaylikla defZigtiri-
lebilir,

Veri iki devre arasinda, bir kontrol devresine gerek duy-
maksizain iletilebilir,

ITEE-488 (IEC-625) arabirimi ile saniyede Bir legabyte'o

kadar asenkron veri iletimi yapailabilir.
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ITEE-488 (IEC-625) standardi daha dnce belirtildifi gibi
byte seri-bit paralel geklinde iletim saglayan bir arabirin
sistemidir, Aletler arasindaki baglanti veri iletimi, zaman-
lama ve kontrol bilgileri igin 16 paralel telli bir kablo
ile yapilmaktadir, Bir iletim yolu lizerine en g¢ok 15 alet
baflanabilir. Iletim yolu lizerinde diizgiin ve yiikselk hizli
veri iletimi saglamak i1gin iki alet arasindaki kablo uzun-
lufu 2m.yi asmamalidir, Sistem igindeki toplam kablo uzun-
lufu ise cen gok 20m, olmalidir, Eger daha g¢ok kablo gereki-
yorsa 0zel uzatici yada terminaller kullanilmalidir. Alet-
lerin baglantilari ig¢in kullanilan konektor 'piggy back' (z-
nilen ¢ift tarafli konektordiir, bir kablonun bir digeri ar-
kasina vidalanmak suretiyle baglanmasina izin verir., ITGE-
488 iletim hattainda kullanilan konektor 24, IEC-625 iletin

hattinda kullanilan konektor ise 25 pinlidir.

Adres anahtarlar
%/
) 4
ol

4
2
3
4
-
6
b
8
3

{ Aletin konektdrd

iR

Kontrolorin konaktors

konektori




\n

Contact | Signal Line | Contact | Signal Line
1 DIOI 13 DIOS
2 DIO2 14 DIOé6
3 DIO3 15 DIO7
4 DIO4 16 DIOS8
5 EOI 17 REN
6 DAV 18 Gnd, (6)
7 NRFD 19 Gnd, (7)
8 NDAC 20 Gnd, (8)
9 IFC 21 Gnd, (9)
10 SRQ 22 Gnd, (10)
11 ATN 23 Gnd, (I1)
12 SHIELD 24 Gnd, LOGIC |

Helkll 1.2 Yonektdr pin dizeni

ABLE TO
TALK, LISTEN,
AND CONTROL
(e.g., calculator)
C-—l: DATA BUS
DEVICE B l<:
ABLE TO
TALK AND
LISTEN
(e.g., digital
multimeter) DATA BYTE
TRANSFER
an CONTROL
dp
DEVICEC
ONLY ABLE
TO LISTEN
(e.g., signal
generator GENERAL
INTERFACE
MANAGEMENT
4
DEVICED k
N
ONLY ABLE
TO TALK
(e.g., counter) }0!0 AT
;—— DAV
e WNRFO
NDAC
hee——— (O
ATN
SRQ
REN
Eol

seltil 1.5 Arabirim yetenekleri ve liatl yapisi
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IEEE-488 (IEC-625) arabirim yapisi s0z konusu alecin Bzel-

liklerine gore farkliliklar gosterir. Ornegin bir voltmetire

ile bir yazicinin arabirimlerinin farkli olacagi agiktir.

Cayisal voltmetre oOlglilen veriyi iletim yoluna ginderip,

programlanmis bilgiyi almak isterken yazici, yanlizca veri

byte'larini almak ister. Bu nedenle IEEE-488 (IEC-525) ilc-

tim yolu g¢ikisli aletler ig grupta toplanabilir:

- DiNLEYicl (Listener) :

- KOWUSMACI (Talker)

- VOMTRCLOR (Controller) :

Arabirime baili bagska bir aletion
bilgi almak ig¢in arabirim mesaji:
ile adreslenmis alcitir.

Orn. yazici, gostcigee..

Arabirime bagli baska bir alstc
yada aletlere bilgi gondermck i-
¢in arabifim mesaji ile adresicu-
mig alettir.

Orn. voltmetre, veri gikigli sa-

lel-éo

Arabirime bagli difer aletleri
dinleéyici yada konusmacl olarak
adresleyebilen alettir., Ilctim
hatti iizerindeki bilgi akisani
dizenler. Difer aléetlerin iste-
nilen igleri yapmalaraini sagla-
mak ig¢in arabirim mesajluri gcua-

derir.



ier aletin bir adresi vardir. Belirlenen aletler arasinda
veri iletimi gergcklesmeden OSnce tim aletler kontroldr tarc-

findan adreslenmelidir.

Bir ITEE-488 iletim hattindaki aletler arasiuda haberlegme
belirlenmis kesin kurallarla yapilmaktadir, OrneZin ayni an-
da bir g¢ok alet 'dinleyici' olabilirken yanlizca bir alet

'konugmaci olabilir,

Rilgi iletimi sirasainda iletim hizi o anda aktif durumda o-
lan en yavag alete uyum saglar,., Bir kontroloriin iletim yo-
lundaki bilgiyi iletmek igin kontrol iglevi yaninda konusnc
islevinin de olmasi gerekir, Hatta iletim yolu lzerindeki
bilgiyi'anlayabilmek igin dinleme iglevi de olmalidar, Bir
aletin hem konusmaci hemde dinleyici ©zellifi olmasi olasi-

dars

Bir sistem iginde birden fazla kontrolor olabilir. Ancak o =~
1lirli bir anda yanliz bir tanesi aktiftir, bu alete sisten
kontrolori deunir. Konugmaci gorevi yapan kontroldrlerden Lor-
hangi biri 8zel kontrol mesajlari "interface clear"(IFC) v

"remote enable'"(REN) gonderdifinde, bu mesajlari gonderen a-

let sistem kontrolori olur.

> _
B, e T ARt & s iy e
La- e .LI.:.u.L;,-.L. A 3 E

ITim-468 (IRC-625) arabirimin iletim hattai 16 telden olus-
mustur. Bunlar 3 grupta toplanabilir.
a) & veri giris ¢ikis hatti: Bu § hat ASCII karakterlerin

iletilmesini sapglar. Veri, asenkron ve ¢ift yUnlidir,.



b) 3 anlasma hatti: (handshaking) Bu 3 hat veri iletiminin
kontrolunu saglar.

¢) 5 genel arabirim kontrol hatta

Pu hatlarin hepsi ters mantik (negative logic) sistemine go-

re kurulnustur, 2V'un usti "O" seviyesi, 0.,8V'un alti "1l®

seviyesi olarak kabul edilir.

"Oo", 'high' konum <V

TR nijn, t'low' konum OV

1.%-1 VErl GIKIG-CIKIS HATTI

o 5 U8 O N y

8 Veri girig ¢ikig hatta ( DIO1-8 ) veri byte'larini, adres-
leri, programlama komutlarini, 8zel komutlari gdndermek amaz-
ci ile kullanilair. Bir veri byte'al 8 paralel veri bitinden
olusur. Bu nedenle bilgi iletimi bit paralel, byte seri yo-
pilair. Bilgi ¢ift yonli ve asenkron olarak iletilir, Iletim
hizi en gok lMB&te/s air,

INEE-488 (IBC-625) iletim sisteminde iki iletim modu vardar,

Bunlar veri ve emir modlarai adini alair.

e Jeri iletim modu genel arabirim kontrol hatlarindan biri
olan ATN (attention) telinin 0" yapilmasiyla segilir,
Veri modunda, verli byte'lari yada komutlar konugmaci ola-
rak sdreslenmis bir devreden veri hatti yolu ile dinleyi-
ci olarak adreslenmis bir yada daha ¢ok alele gonderilir.

Emnir modunda, yani ATN teli "1" iken, veri hatti, bir dev=-



reyi dinleyici yada konugsmaci olarak adreslemek, bir yada
daha g¢ok devreyi programlamak amaci ile 6zel komutlar gdndcr-
mek ig¢in kullanilir. Tim programlama mesajlari kontroldr te-
rafindan gonderilir, Veri ve mesajlar ig¢in 7 bitlik ASCII
kodu kullanilir. 8.bit istendiginde 'parity' kontrolu ig¢in

kullanilabilir, .

1.3-2 verl ILBTiyiii KONTROL HATLARI

Her veri byte'anan, veri hattinin 8 teli lizerinden veri yau=

emir modunda iletilmesinden 3 anlagma hatti sorumludur.

Bir konusmaci, adreslenmig dinleyici kabul etmediji siirece

bilgi gdnderemez, adreslenmig dinleyicilerin en agirinaan

daha hizli galisamaz. Tim bunlar 3 anlagma hatti ile sagle-

nar,

« DAV (Data Valid) - Ug¢ anlagma hattindan biri olan bu hat
konugmacidan gelen verinin gegerliligini belirtir. DIO
hatlarindaki veri gegerli oldugunda DAV teli "1" seviyesie~

ne konugmaci tarafindan gikartilair.

o« NRFD (Not Ready TFor Data) - Bu anlasma hatti sisteme baglia
adreslenmig tiim aletlerin bilgi almaya hazir olup olmadik-
larini belirtmek ig¢in kullanilir, Aletler bilgi almaya hc-
zir olana kadar '"O" seviyesinde kalir.

o« NDAC (Not Data Accepted) - Bu anlagma hatti ise adreslen-
mig tim aletler tarafindan verinin kabul edilip edilmedi-
Zini belirtmek ig¢in kullanilar., Tiim aletler veriyi kabul

edene kadar "O" seviyesinde tutulur.
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DR

NRFD ve NDAC hatlari wired-or geklinde baglanmis oldugundar
sistemdeki dinleyicilerden bir tanesi veri almaya hazir de-

gilse NRFD="C" yada veriyi almamigsa NDAC="O" olur.

l.5-> CGZUEL ARABIR1M KONTRCL HAYVLAKI

Bu bes hattin her birinin kontroldr ve diger aletler arasiin-

da Ozel gorevleri vardir.

« ATN (Attention) - Kontroldr bu hat ile IEEE-488 DIO hatti-
nin veri modunda (ATN="O") yada komut modunda (ATN=m"1")
oldugunu belirler.

Veri modunda DIO hatlari bir vericiden bir yada daha ¢ok
alicaiya bilgi gondermek ig¢in kullanalair,
Komut modunda ise adres ve 6zel kontrol komutlari DIO hat-

tindan gonderilir.

. IFC (Interface Clear) - Bu hat tiim aletlerin IERE-488 hat-
tini daha Onceden tanimlanmamis bir konuma getirir. Yan-
lizca sistem kontrol fonksiyonu olan devreler IFC igaretl
gonderebilir. Aktif seviyesi "1l"dir.

Tim konugsmacil ve dinleyiciler adressiz konuma getirilir,
Sistemde birden fszla kontrolor varsa hattin kontroli IFC
isaretini gonderen alete devredilir. BOylece yazilaim yolu
ile bir reset yapilmig, sistem igin diizgilin bir baglama nol-
tasi elde edilmis olur.

. REN (Remote Enable) - Bu hat yanlizca sistem kontrol fonk-

siyonu olan bir alet tarafindan kullanilabilir. Aktif se-

viyesi "l"dir. IETE-438 hattina bafli aletlerin yerel (&n
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panelden) kontrolunu uzaktan kontrol konumuna gegirmck i-

¢in kullanalar.

Belirli bir devreyi uzaktan kontrol konumuna alasbilmek i-

¢in kontroldr REN telini aktif duruma sokar ve devreyil ad-
resler. Alet REN aktif konumda‘oldugu igin "return to lo-

cal"komutu gelmedijii slirece uzaktan kontrol konumunda ka-

13rs

SRQ (Service Request) - IEEE-488 arabiriminde SRQ fonksi-
yonu olan bir alet gereksinim kargisinda kontroldrin dik-
katini gekmek igin SRQ hattinai "1" yapar. Bu durumda kon-
trolor akig durumundaki olaylari kesip SRE gonderen alete

bakar.

EOI (¥nd Or Identify) - Bu hattin ATN teli ile birlikte 2
gorevi vardir., Aktif seviyesi "1l"dir.,

Veri modunda iken yani ATN="O" iken bir konugmaci ECI hal-
tini goklu byte iletiminin sonunu belirlemek igin kullaunii.

Emir modunda iken yani ATN="1" iken tarama olayz ic¢in T0OI

natti kontroldr tarafindan "1l"e gekilir,
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Bat Uzerinde iletilen bilgiler tek ve ¢ok hatli bilgiler di-

ye ikiye ayrailar.

o Telkk hatli bilgiler, bes genel arabirim kontrol hattindan

uygun olani ile gonderilen bilgilerdir (IFC ve SRG gibi).

« Gok hatli bilgiler, ilig anlagma(handshaking) hatti yardi-

miyla veri hattina gonderilen kodlanmig bilgilerdir.

Arabirim mesajlari, sistem kontrolori tarafincan iletim aki-

s1ni kontrol amaci ile gonderilir.

Izin verilen mesajlar ve bunlarin iletimi ig¢in kullanilan

kodlar tablo 2.l1l'de gosterilmistir.

IETE-430 hatti lizerindeki bilgi akigini kontrol etmek igin

kullanilan arabirim mesajlari 4 ana gruba ayrilir:

o Adresler : Aleti dinleyici yada konugmaci olarak segen gok

hatli mesajlardir.

. Genelvkomutlar : Sisteme bagli her aletin istenilen ara-
birim islemini yapmasi ig¢in kullanilan gok hatli mesajlax-
dir.

. Adreslenmis komutlar : Genel komutlardan tek farklari yau-

li1z adreslenmig aletler igin gegerli olwmalaridar,

o Ikinci dereceli komutlar : Bu komutlar kodlama uzunlugunu
arttirmak ig¢in her zaman bir adres, bir genel kouul yuda

adreslenmis komutla birlikte kullanilar,



Bus Signal Line(s) and Coding
That Assert Message True
Data 1/0 Handshake | Bus Management 2 8
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Mnemonic Message Name alajlajalalajalalal|lz|z|<|a|=z|%]| x| = =
ACG Addressed Command Group X.F. 9 8 XX X XX X X¥FE X X X X |M] AC
ATN Attention XX KX X X X XIX X X111 %X X X X103
DAB Data Byte D8 D7D6 DSD4 D3ID2DI|X X X|[X X X X X|M| DD
DAC Data Accepted XX XX XX XI'E X XX X X X X|Uu]ns
DCL Device Clear X0 .4 - F 5 8% X XEXiX K. XX |M] UC
END End R X XK KX XXX R "1 XX XTVU] ST
EOS End of String E8 E7 E6G ES E4 E3 E2 El] X X X|X X X X X|M|] DD
GET Group Execute Trigger X §F 5N B PR R R XXX XXM | AC
GEL Go To Local X-W 8 88 .9 F 13X X X1X X X X K1M] AC
IDY Identify XXX XX X X XN X NP kXX X [0 AC
IFC Interface Clear XX X R E B X XIE X EIN X% ) X148 uc
LAG Listen Address Group X8 1 X% X X XIX X XLE X X, X X 1M AD
LLO Local Lock Out X 8 9 18 5 8 ITX "R NIX"X7% "X "X} M UC
MLA My Listen Address 41 IS I3 12X X KIX X X X XM AD
MTA My Talk Address X 28 TS T4 T3 T2 IR0 XX RiXCXI XM 1AD
MSA My Secondary Address X/ 17 85S¢ 88X X X]IX X X X X| M| SE
NUL Null Byte g8 8 58 8 9 81X X XKIX XX X X05:M% DD
OSA Other Secondary Address (OSA = SCG A MSA) M | SE
OTA Other Talk Address (OTA = TAG A MTA) M AD
PCG Primary Command Group (PCG = ACG v UCG v LAG vTAG) M —
PPC Parallel Poll Configure X ¥ B0 -8 1.0 L X-RLX R B X XITRIAC
PPE Parallel Poll Enable X 1 128 S Py PSS X XN cX Xv X=X M2 . SE
PPD Parallel Poll Disable X4 1 DsDIMMBME X"X1X "X X X XIM] SE
PPRI Parallel Poll Response 1 X R XXX X 1K XNAXPEX X X X XLV ST
PPR2 Parallel Poll Response 2 XXX Rl XPX X XX X X-R"XT U ST
PPR3 Parallel Poll Response 3 e e XTI 1 B XX X XIX X N K. X1 U ST
PPR4 Paraliel Poll Response 4 KX X -XKe=1: X X XK XX EX K"K -%K |'VD ST
PPRS Parallel Poll Response 5§ KX X W"NR XX - X X1 X% K X. % K}V ST
PPR6 Parallel Poll Response 6 X X 1=8a38 K. 3 XN sk KXV T
PPR7 Parallel Poll Response 7 -1 X X X REX-X XX X XX - X1V ST
PPR8 Parallel Poll Response 8 "X 2. X X X X XX X1X-X X X XNqf U ST
PPU Paraliel Poll Unconfigure K. 08 il TR XXX XX X XTM] UC
REN Remote Enable Rl RS0 X X XMIX- X XX X XX 1 1°8L0C
RFD Ready For Data X X R XX X XIXCE KR RN XASK U HS
| RQS Request Service 1 XN XX X IR X K -X- XV ST
L SCG Secondary Command Group X £ I X X X X XX % X X-X-X X XIM] S
SDC Selected Device Clear X- 80 8 8 1 3 81X XXX X X X XM AC
SPD Serial Poll Disable % E 1 @4 11X X XX %38 X XIMEU
SPE Serial Poll Enable RS o f R X X XIX XX X XiIN uc
SRQ Service Request BeeR ko XX K XNEX K XX - X X XN ST
STB Status Byte 28 X 35 55 54 33 52 811X X X1X X. X X XM} ST
T Take Control SR F ) F P 1X X XX X XX RGN AC
TAG Talk Address Group Regiageag X X X XIX X XiX X X X X M} AD
UGG Universal Command Group e X X X XFX X XIX X X X X |EM[UC
UNL Unlisten Btk LRkl T X-X XIX-X X X X1 M| AD
UNT . Untalk W= of - o X X XEX XX X XIM AD

Tablo 2.1l. IEEE-480 arabirim mesaj

Semboller:

U: tek

M:gok

hat mesaji
hatli mesaj

AC:adresli komut

AD:adres

DD:alet bagimla
HS:anlagma
UC: genel komut
SE:ikinci

ve kodlarai

8T durum
0:lojik #O"
Tlo4ik 1"

X:6nensiz




” - T

coilp | _L.L:.LJ.,: I.: \\,fL‘“uL'J'

Veri modunda, bir konusmacidan dinleyiciye bir veri byte'yl
gonderilmek istendifinde veri iletim kontrolunun nsasil ya-
pildigini bir Srnekle gdrelim,

Bir hat Uzerinde biri konugsmaci ikisi dinleyici olarak ad-
reslenmig lig alet olsun. Konugmacidan dinleyicilere bilgi
gonderilmek isteniyor. (Gekil 2.1). Alacai(l)'ian anlasma fonk-

siyonlari nrfd(l) ve
IEEE -488

[xHaHv ndac(l), alici(2)'niu
Konusmact
anlagma fonlzsiyonlara
v var hatt +
D4 > | enelamabirim kontrol hath  jge prfd(2) ve ndac(2)
[Vari anlagmas) Allvfﬁdf}n 1 i
Dinteyiei ) 41e¢ gosterilmektcdir.
YRR v Sekil 2.2'de bu anlas-
 NRED | nefdtey : I
« NDAC adac (1) ma igarctlerinin zomun
Dinleyici (2) “diagrami ve Sekil 2.7'
DAV ™ PYITT te de anlasma islemi-
NRED arfd(2) . .
< NDAC adac(2) nin akig diagrami vo-
A\

R e
rilmistir,

Sekil 2.1 Veri byte iletim kontrolu

b i ) } da ' dq |
e e
1 L
DIO —{ilk_vaci byte's F—ikine:_vari byte’s —
DAV en: U4 smamey -V Y S G
RS S s
arfd(1) H TS v i
il ek
acfd2) o GRS
NRFD [hazee | .;EEK_L]. A An_..az;,-
ndac(4) -eeceeen-- E B VSRR -‘P"---L‘--- ma igarctlerinin
P e e it
PRI £ ) Ton SRR e N L e s :
NDAC fawotl feawl zaman diagrami

LlLht 4o Lttt
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dl

Veriyi DIO hatlaraina koyma sirasainda ltayna;in gecikmesi
de2 : Kaynagin DIO hatlarindalti veriyi degistirmesi

t0 : Yonugmaci verinin gegerli olmadigini (DAV-'0"),
ainleyiciler veri almak igin hazir olmadiklarini(iliz.i-"1m)
ve veri almadiklarainia (NDAC="1") belirtir.

tl : Ilk dinleyici veri byte'ini almaya hazir

ct
n

DAV="0O" olunca konugmacli veri byte'aini DIO'ya yerles-

s ) e

t3 NRFD="C" iken tim dinleyiciler veri almak ic¢in haziruxar.

{ %
=
..

Yonugmaci DIO lizerindeki bilginin hazir ve gegerli ol-

duZunu bildirmck igin DAV'a "1" yapar.

t
Ut

Tn hizli dinlegyici veriyi alir. Fakat yeni veri igin
hazir degildir. NRFD'yi "1" yapar. Diger dinleyiciler
kendi hizlaraiyla bilgiyi alair. DIO hatti Uzerindeki bil-
gl en agir dinleyici bilgiyi kabul edene kadar gegerli-
di¥, T

t6 : Ilk dinleyici veriyi aldigani belirtmek igin NDAC giki-
$ini "O" yapar. Hattaki NDAC teli hala "1"dir.

t7 : Tim dinleyiciler veri byte'ini aliar NDAC teli "O" olur.

(+
(03]

¥onugmaci DAV telini "O" yapar. Bu, dinleyicilere DIC
izerindeki bilginin artik gegersiz oldugunu gosterir.,
t9
t10: DAV="0O" olduktan sonra dinleyiciler NDAC hatlarini "1"

Kaynak veri hattindaki veriyi degigtirir.

vaparlar ve yeil bir gevrime hazirlanirlar.
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Kaynak Alici
NRFD= 14
DAV=¢ yap NDAC=1 Yap

Hata

Y

vari hattina va-

vaci acti aagarhidie

ve albnabilic

veriyial

!

NRFD=4 yap
Ul
um alumla,- vary; 1 {
'kada(\ lé 248
< NDAC=¢ yap

NDAC = AJQF

Sekil 2.3 Veri byte'inin iletimi sirasindaki alici-verici

arasinda anlasma igleminin akig diagrami
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td

ir otomatik Ulgim sisteminin tam olarak galigabilmesi igii
belirtilen anda Liangi aletlerin veri kaynagi (konusmaci),
hangl aletlerin veri alicasi (dinleyici) olacaia bilinueli-

s

dir. Bu nedenle, her alete, o0 aletin kodu olacak bir adr

o

verilmelidir., Aletler sistemdeki aktif kontrolor tarafinuan
emir modunda DIO hatlarindan gonderilen adres kodluri lile

adreslenirler.

Bir konugma adresi bir aleti veri kaynapgl olarak secgerken
bir diferini yasaklar. Bir dinleme adresi ise bir aleti din-

leyici olarak adresler ama diferlerini etkileuesz.

Tonuvgma ve dinleme adresleri olarak bazl kodlar eyrilmigtir.

RPunlar tablo 2.2'de gosterilmistir.

Adresler 7 bitliktir, 8 bitlik koddakd—en afirlikli dbitinad-
res agisindan Snemi yoktur. 7 adres biti en sz afirlikli bit
bl, DIOl'e gelmek kosulu ile DIC hatlarindan IETGE-488 hatta-
na gonderilir. S8z konusu adresin dinleme yada konugma aurc-

si oldujfunu belirten bitler 6. ve 7. bitlerdir.

Ornejin B8, % b : b5= bh b3 b2 bl
konugma adresi x 1 O . . . . .
dinleme adresi X 0 1 % . . .

Geri kalan bes bit aletin adresini olugturur.
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Tablo 2.2.2.
Dinleme adresle

1SO
Charactor

CNOENYITOONDD r VA

-
-

Konugma adresler

Pablo 2.2.bs

0J0101W101010|010|01010101UF0Y0
00T1001?001W001$ﬁ01100T1W0110@1
000011110000‘|1100001111000.0‘1.1
OVOOOOOOIMIL1111000000001P1MY11
00000000V000000m11111111111YL1V
- . e g O g ek B g P PR SR R PR PS g e ge pe e ge pRipe e e P e
00.0000000000000000000000000000o

AK‘AKAAAX(AAXXAX).AlhKRXA.AXXthA

ISO
Character

o,

mA&CQEFGHlJKLMNOPORSTUVWXYZl\ln

- - - o g - -~

0‘0‘0‘01010‘0‘010‘U‘n.u‘°|°|l°|0|l°
00"00110011001100‘100"00‘1001
000011‘]0000\1110000111100001‘1

CO0OO0O0O0Q00O "™ _——-, e, r0000Q00 -~

COO0000000000000A - rmrrrrrE ~rr= -~

0000000000000000000000000000000
e g g v e gm e we g g gl g e e g g PN geR RN Cpe ) sRECPE RPN B R N

XXXXKXXXXXXXXXXXXX}XXK!X!R‘X!XK




Lo S A ) " - o s - o - o | AR A

dinleme adresi "u" X 0] s 8 %\ 0] 2 0 0

konusma adresi '"E" X -2 0 0 i 0 1

Kontroldr bir aleti adreslemek istedifginde o aletin adres
kodunu & veri hattina koyar, ayni anda da ATN telini "lre
geker, Hat lzerindeki tim aletler bu adres ile kendi adres-
lerini karsilagtirarlar. Yanlizca hat lizerindeki adres ile
adresi aynl olan alet konusmacli yada dinleyici olaralk kabul
edilir, |

Gekil 2.4'te ATN -hatti, veri iletim kontrol hatlara ile 1ID

hatlindaki bilgiler zaman ekseninde gosterilmigtir,

ATN

D10

DAY

NRFD e 1 X g 8 ¥ e 2 B e "

NDAC ¥ g - o S 5 g
:‘ Zmic_mody _L va.ci modu i
II‘ e .y E23

Sekil 2.4 IREE-488 hattinin zaman ek-

seninde gosterimi

Bir ITEE-488 hatta dlizenlenirken iki aletin ayni adreste bu-
lunmamasina dikkat edilir., Fakat iki veya daha g¢ok dinlcyici
aynl anda daima ayni veriyi alacaklarsa bu dinleyicilere ay-

ni adres verilebilir,

Dir alet hem dinleyici hem konugmaci olabiliyorsa her ikl ko-
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aun igin verilecek adreslerin (kodlarin) ilk bes biti sabit
kalir. b6 ve b7 bitleri degigtirilerek konusma ve dinleme ad-

resleri belirlenmis olur.

Ornefin bir sayisal voltmetre adreslenirken konusma adresi
olaralt "V", dinleme adresi olarak "6" segilirse adresin ilk

bes biti hig degismemis olur,

Konugua adresi "yn x10 10110

Uinlee adresi moY z01 10110

Ayni anda hat lzerinde birden fazla dinleyici bulunabiliyor-
ken yanlizca bir konugmaci bulunabilir. Bunu saZlamak ig¢in
bir konugmacli adreslendiginde onceden aktif olan otomatik o-

larak susturulur.

Sistem kontrolori tarafindan hat lzerine bagli aletlerden yon-
lizca dinleyicilerin dinlememesini saglamak ig¢in ™I (Unlis-
ten) konmutu, yanlizca konusmacilari susturmak ig¢in UNT (Un-
talk) komutu, tim aletleri susturmak igin ise IFC komuiu Z6n-

Te

e

eril

cu

Adreslemeye bir 6lgim sistemini anlatarak Srnek verelim,
Asagidaki sistem bir DC yilikselticinin lineerligini test ci-
mek ic¢in kuruluustur.

DC .kaynalr ylikseltici girisine ardigil DC gerilimler wygular.
Bir sayisal voltmetre ise bu gerilimleri okur ve yazici bu
verileri kaydeder. Islemi kontrol eden bilgisayar 8lgilon Qo=
serleri sonradan kullanmak gibi bazi amaglar ig¢in kendi bel-

legine yazar,



el
.y

: 7 B LI N . kontroldr
odinleyici Ny 1/] . onusmac
A g1 (1] N . dinlayici
I V
|
!
{tast adilacdk is ll l::&;”— A Yazien
DC_ymaclUc\' :; : - =P -d;nla_yfci
e
A | S
.'E: ‘
n
2
\?‘s
Saywal volt- == 4
s Gt
« konusmaa \'——r‘—]
. dinlayici <
: D10 4.8
DAV, NRFD,NDAC

+ TE ORSEIIRET  £c, ATN,REN ,5RQ , EOT

Sekil 2.5 DC yikselticinin lineerliZini test etmek

i¢in kurulan sisten

Yukardakl gibi bir sistemde iglemler adim adim su sekilde yo-

1) Rilgisayar tim sistemi adreslenmemis ve uzaktan kontrol
konumuna gelecek gekilde sartlar.

2) Bilgisayar, sayisal voltmetreyi programlayabilmek igin
kendini 'konugmaci', sayisal voltmetreyi 'dinleyici' ocla-
rak adresler.

3) Bilgisayar, sayisal voltmetreye Olgiilecek biyukligln cinsl

kademesi gibi bir yada daha fazla bilgi glnderir.
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7)

9)

n
AN

Bilgisayar, sayisal voltmetrenin dinleyici olua 8zelli]i-
ni bozar, kendisi konugmaci olarak kalir.

Bu kez DC kaynapl programlamak icin dinleyici olarak ad-
resler,

Bilgisayar, belirli bir gerilim elde etmek igin program-
lanmig bilgiyi DC kaynaga gonderir. Tim mesaj seri halde

iletilen bir gok byte'tan olusur.

Bilgisayar DC kaynagin dinleyici 6zelligini bozar, bu ke
saylsal voltmetreyi dinleyici olarak adresler.

Sayisal voltmetre bilgisayardan basla komutunu alinca bir
8lgiim yapar.

Bilgisayar, saylsal voltmetreyi konugsmaci, yazici ile ken-

disini dinleyici olarak adresler.,

10) Olglilen veri sayisal voltmetreden yazici ve bilgisayaré

13

gonderilir. Iletilen bilgi dizisi bir gok seri byte'tan
olugmugtur. Bunlar, tip, birim, polarite ve verinin sayi-
sel degeri gibi bilgilerdir.

Sayisal voltmetre son veri byte'aini gonderdifinde bilgi-
sayar tum aktif dinleyiciierin konumuauv vozar, kendisini
konugmaci, yaziciyl dinleyici olarak adresler CR ve LT
komut kodlaraini hatta yerlegtirerek yaziciya gonderir.
(CR :carriage return . LF :line feed) Yazici bu kodlara
aldiginda bir sonra olgiilecek degeri yazmak igin saiir

bagina geger,

12) ikinci 6lgme gevrimi icin 4. adima doniiliir.
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3imdi ayni Ornekte adreslerin asagidaki gibi segildipini du-

glnelin,

konusma adresi dinleme zdresi
Bilzgisayar Q |
Sayisal voltmetre \' 6
Yazdica - L
DC kaynak - 5

Bu durumda iletim hattinda gorilecek bilgiler asajidaki gi-

bidir,

Genel arabirim

kontrollara Veri hatta

Bilgi Agiklama
REN |EOI|IC |ATN DIO 1-8

p REN tim aletlerin uzak-
tan kontrol konumu-
na alinmasa

* & IFC tim arabirimlerin
sifirlanmasi
7 5 nQn TAD bilgisayarin konu: -

ma adresi
é é ngn LAD saylsal voltmetre-

nin dinleme adresi

. A L DAB sayisal voltuetre
R DAB ic¢in programlama
nzn DAB komutlari(D-DC )
(R2-mV)
wETX® EOS kod sonu
. . il g UNL dinlememe hat konutu
. . i g LAD DC kaynaiin dinlenu

adresi




~cnel arabirin

kontrollara

Veri hatta

Dilgi ~oalitlama
RN 0T ITCEATH NI0 1-8

= "‘."l " D) .'xB

. e DAB

. "z AB DC kaynaktan alinu-

. gt DAB cak gerilim dJ¢in

. " DAB kodlanmis veri byt:!

. Ly R DAB larys

. ngn DAB (180mV DC gerilim)

. Ho" DAB

. wETEY m0S kod sonu

. . mp UNL dinlememe hat komutu

. . na LAD sayisal voltmetre-
nin dinleme adresi

. b i DAB saylsal voltimelrsa
igin bagla konutu

. . nyn UNL dinlememe hat komuiu

. . g TAD saylsal vollimetre-
nin konusma adresi

a . b 4. LAD bilgisayarin dinle-
me adresi

. . nin LAD yazicinin dinleme
adreci

s nDll .AB

P e UAB

- ol i AB

2 yn LAB sayisal voltmetire-

. Mett UAB den bilgisayara ve

% now DAB yazicliya gonderilen

. Mg LAB Oolgililen gerilimle

. LS DAB ilgili veri byte'li-

i niw DAB ri

5 o UAB (#230mV DC gerili=)

% IIE" i)AB




Genel arabirim
pontrellari Verl hatta
Bilgi Agiklana
AL EOI| IFC|ATN DIO 1-8
. Mgt DAB
® "O" DAB
. . nan ENDaDAB Son mesaji
. . nen - UNL dinlememe hat koruiuy
. . nQ" TAD bilgisayarin lonu;-
ma adresi
. . s LAD yazicinin dinleme
adresi
. neRY DAB satir baszi
uLE" DAB satir atla
C o ife GORLIT PLTLENHE VE KONUSIIA ADRESLER]

Pazi aletlierin birden
olabilir. Ornegin bir
igin

fazla konugma Ve dinlenc

mutlarini almak igin de fazladan bir

w
~—

O

o
S e

durumda l¢ olasi ¢oziim vardar.

ikinei bir ilk adres

genisletilmis adres

'cscape! karakterinden yararlanma

fonksiyonlara

sayisal teypte verileri ckumza ve yazma
irer dinleme ve konugma fenksiyonlari, programlama “o-

dinleme komutu clabilir,

ikineci bir ilk adres seg¢ildifinde yani dinleme ve konugsra

fonksiyonlari ig¢in birer adres segildikten sonra bir de

programlama komuilarini almak ig¢in bir dinleyici

e

5e¢

ldiginde iki IBEE-480 arabirimi gerckecek yani
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ler farkli oldugundan IEEE-488 hatti bunu iki farkli alet

gibi gorecektir,

I=TE-488 hat sistemi ana adrese ikinci bir karakter ekle-
yerek genigletilmis adres olugturmaya olanalt sailamakia-

-

dir. Bu ¢ozimde adresin ikinci karakterinin 6. ve 7. Lit-
leri "1" olarak alainair.

Ornegin genisletilmis adres "Ad" olsun;

Atz x1000001 (ilk adres)

riri= x1100100 (ikinci adres)

Genigletilmig adresler bir aletin farkli pargalarini sc-

¢ebilmek igin kullanilir.

Yukardaki sayisal teyp Ornegi igin genigletilmis adresle-

me kullanildiginda gekil 2.6'daki gibi bir diizenleuc yo-

pilmaladar.
i 4
l " “
konusmaci "R Rt
A" 16EE-488 } s /f”"":
hatt | gznigletilmis balimd :
|
dinleyici “2a" T
Fe ™ tevp
|
e 7 SR W e
| : !
I
: genisletilmis programlama |
|
sibayics RN e |
| |
| |
\./V | |
R el

TEEE-488 arabirimi | alet fonksiyonlac

- T

= .

sekil 2.0 Genigletilmis adresli bir alet



Bu yontemin avantajlari:

- Aletler grubu sistem tarafindan tek bir alel olarak gori-
lir. Bu da hatta 15 aletten g¢ok daha fazlasinin baflanmasin:

olansk saglar.

- Arabirimin bilyik bir kismi gruptaki aletler ig¢inayni oldu-

fundan donanim gereksinimi azalair.

Aynl zamanda bu yontemle birlikte gelen bazi zorluklar da
vardir. Sistemin yapisi daha karmasik bir hale gelir. Ilk ve
ikinci adresleri adresleyebilmek ig¢in iki adres kodu gecekii.
Sistemde kullanilan kontroldr 2. adresler ig¢in bu koalara

liretnezse genigletilmis adresleme kullanilamaz.

c) Isc (escape) karakteri kullanmak da iigiinci bir ¢oOzumuur.
Bu ¢ozim ig¢in genisletilmis adrese gerek yoktur. Sorun
ITEE-488 hatti tarafindan degil, bilgiyi alan devre tara-
findan ¢ozililliir. Dinleyici ESC karakteri yardimiyla aldij:
bilginin veri mi yoksa programlama komutu mu olduFunc ka-

rar vVerdirs

Rir alet heﬁ igslenecek veri hem de programlama homuillari
alabiliyorsa, normalde iglenecek veriyi alacak konuaua
bulunmalidir. Blyle bir alete programlama verileri gdnde-
rilmek istendiginde 6nce BSC karakteri ardindan bir "O"
gonderilmelidir. Alete bdylece gelecek olan verilerin prog-

ramlama komutlari oldugu belirtilir.



~ee IIi% KONMUTLARI

IEEE-488 (IEC-625) sisteminde bazi aletlerin aktif kontrolir
tarafindan programlanabilmesi ig¢in ©zel hat komutlari vardir
Bu komutlar tim IREE-488 (IEC-62S) sistemlerinde tanimlanma.:
tir ve aynidir, Bir hat komutunu vermek ig¢in kontrolor emnir
modunda komutu DIO hatlarina yerlegtirir. Alici, IEEE-468
arabiriminde sdzkonusu komut varsa, bu komutu alir ve igler,

b &

Hat komutlarai lig grupta incelenebilir.
- Adressiz komutlar
- Genel komutlar

- Adresli komutlar
Hat komutlari tablo 2.3'te gosterilmigtir.

Genel hat komutlara ve adresli hat komutlari gok telli ara-

birim mesajlaridir. Bu mesajlarin 6. ve 7. bitleri "C"auir.

7=bit
Komutlar (Gok hatli) ASCTI
Adressiz UNL Unlisten %
Komutlar UNT Untalk <
Genel DCL Dpevice €Clear DC 4
Komutlar | LLC Local Lock Out DC 1
SPE Serial Poll Enable CAN
SPP Serial Poll Disable ™™
PPU Parallel Poll Unconfigure NAK
Adresli SDC  Selective Device Clear EU?
Komutlar GTL, Go To Local SCH
GET Group Execute Trigger BS
TCT Take Control HT
PPC Parallel Poll Configure ENQ

Tablo 2.5

Hat Komutlarai
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Du komutlar adreslenmis bir aletin dinleme yada konugma lto-

nununu bozmak igin kullanilir.

UL

UNT

(Unlisten) Dinlememe emri.
Bu komut kullanildiginda tim dinleyiciler pasif (adres-

lenmemis) konumlarina ddnerler., Yeni dinleyiciler tanim-

lanmadan ©once bu komut kullanilar,
(Untalk) Konugmama emri,
Bu komut kullanildiginda aktif durumdaki konugmaci ad-

reslenmemis duruma getirilir, yani susturulur. Bdylece

hatta hig konusmaci kalmaz.

Bir konugmaci, baska bir konugmacinin kontroldr tarafin-

dan adrcslenmesi sonucu da pasif duruma getirilebilir,

Ce=2 GENEL WOMUYTLAR

Bu komutlar hatta bagli, sz konusu komutu anlayabilecel tim

aletleri (adreslenmis yada adreslenmemisg) etkiler.

DCL

LLO

(Device Clear) Aletleri ilk konumlarina getirme cmri,
Bu komut kullanildiginda tim aletler dnceden tanimlanmig
ilk konumlarina ddnerler.

(Local Lock Out) BOlgesel kitleme

Bu komut REN teli ile birlikte, aletin on panelindeli
Remote/Local tugunu kitler, yasaklar., Aletin, on pancl-

den, elle kontrolunu saflamak igin kullanilar,
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SPE  (Serial Poll Enable) Seri tarama izni.
Bu komut hat ilizerinde seri tarama igleminin baglauasi-
na izin verir. Bir alet SRQ teli ile servis istedifin-
de hangi aletin istekte bulundufunu anlamak igin yapi-

lan seri tarama igleminden ©nce kullanilar.

n
e
)

(Serial Poll Disable) Seri tarama izninin kaldairalmasi.
Bu komut hattaki seri tarama modunu kaldirir. Sistemdc
SRQ gonderen aletin istegi seri tarama izlemi ile ya-
pildiktan sonra bu moddan ¢ikmak i¢in kullanailair.

PPU (Parallel Poll Unconfigure)

Bu komut hat lizerindeki tim aletleri paralel tarama ilc

onceden tanimlanmig konumlarina getirir,
2e9=5 ADRESLENMIS KOMUTLAR

Bu komutlar yanlizca adreslenmig aletler igin gegerlidir.,
Razi adreslenmis komutlar, dinleyici olarak adreslenmis a-
letler ig¢in, bazilara ise konugmaci olarak adreslenmlg alci-

lor- icindir:

SDC (Selective Device Clear)
dinleyici olarak adreslenmis aletler bu komut ile ilk

konumlarina donerler,

¢TL (Go To Local)
Dinleyici olarak adreslenmis aletlerin ©n panelden, el-

le kontrol edilebilmesini saglar.

GET (Group Execute Trigger)

Bu komut, daha once dinleyici olarak adresleumis bir
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Jada daha fazla alete Onceden programlanmis bir hareketi bLeo:o-

latmak igin kontroldr tarafindan gonderilir,

TCT (Take Bontrol)
Bu komut, aktif kontroldr tarafindan, onceden konugma-
c1 olaralkk adreslenmig bir alete kontrolu devretmek a-

maci - ile kullanidir.

PPC (Parallel Poll Configure)
Bu komut Onceden dinleyici olarak adreslenmis aletlere
DIO hatlarinin paralel tarama igin kullanilacafini soy-
lemek amaci ile kullanilar. Bu komut kullanilmadan oOn-

ce PPE komutu gonderilmelidir.






.
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Deke GLitly

Verl iletiminde ve aletler arasindaki anlasmada kolaylik sc -
lamak igin bazi ©zel fonksiyonlar olugturulmustur. Daha son-

ra teker teker agiklanacak olan bu fonksiyonlar sunlardir:
- Uzaktan kontrol/Bdlgesel kontrol

- Seri tarama

- Sifirlama

- Tetikleme

- Servis istemi

- Paralel tarama

5ele SISTEM YAPILARI

Bir ©lgilim, test yada kayit sistemi istenen Szelliklere gore
Tarkli gsekillerde kurulabilir. Bir sistem igindeki iki yada
daha gok alet arasinda daha Snceden sOylenildigi gibi doZru-
dan veri iletimi saflanabildiginden sistemde bir yada birkcg
kontrolor olabildigi gibi kontrolorsiiz bir sistem de kurula-

bilir,

Se2=1 KONLROLURSUZ SISTEM
Bdyle bir sistem iginde haberlegme bir konugmaci ve bir yada
daha ¢ok dinleyici arasainda dogrudan veri iletimi ile sinir-

landiralmigtair. Aletler, sistemde kontroldr olmadijindan,



bolgesel kontrolla, yani ©n panelden elle 'yanlizca konug'
yada 'yanlizca dinle'konumlarina alinir., Sistemde her au

konugan bir alet ve her an bu aleti dinleyen aletler oldu-
gundan, yani adresleme sorunu olmadifindan iletim hatti da

her an veri modundadir, ATN teli "O"da durur.

; B N NP RCT BT 1 T coptm e
Dec=c TiK KUNTRCOLOURLY SIS

Boyle bir sistemdeki olasi haberlegme konumlari asagidaaki

gibidir.

- Adreslenmis konusmacl ve bir yada daha ¢ok adreslenmis
3 3 & G S)

dinleyici arasinda veri modunda dogrudan veri iletimi.

- Bir aletle kontroldr arasindaki iletim. OrneZin seri yaaa

paralel tarama sirasindaki durum bildirimi.

- ontrolorden bir alete bilgi iletimi., OrneZin:
. veri modunda veri byte'lari yada programlama komutlarinin,

o« emir modunda emirler ve adreslerin iletimi

- Kontrolor ve diZer aletler arasinda gencl arabirim konii ol
mcsajlarinin iletimi,

voniroldr gorevini yapmadan once, ornefin bir aletl aaieslc-

meden once kontrolun onda olmasigerekir, yani konirocl fonk-

siyonunu aktif hale getirmelidir. B8lgescl mcsajlardan'rsc!

(request system control) sistem kontroldrini aktif konuma

v

irir. Bir IFC mesaji liretildiginde isc sistem kontrol

i

ge
fonksiyonu aktif hale gelir.

Tek kontroldrli bir sistem igindeki kontroldr sistem kontiro-

loriidir,.
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Bu durumdeki haberlesme, tek kontroldrli sistemdekinin ayni-
sidir, Sistem iginde tek bir kontroldr aktif oclabilir ve ara-
birim kentrol hatlari REN ve IFC bu kontrolor tarafindan lul-

ianilar;

iki kontrolorii bir sistemde kontrolun 1. aletten 2, alcie

gegmesi su gekilde olur:

kontrolor aktif, 2.si (geri kalanlar) pasif

i.
- 1. kontroldr 2. yi emir modunda konusmacl olarak adresler
1. kontrolor emir modunda TCT hat komutu verir.

1,

kontrolor veri moduna geger (ATN="O") Artik 2, kontrolor

aktiftir,

R 174 O T NT AT
JSe_Je JAEL ;’\)J‘]\:-).Ll‘\/L\'.ll[\L%

Bu fonksiyonlar aletler arasindaki veri iletimini ve anlag-

mayl kolaylastirmak amaci ile kullanilair.
3.5-1 SERVIS ISTEMI VE TARAMA ISLEMLERL

Otomatik bir 8lgiim sisteminde Olgiim bagladiginda ne zaman bi-
tecefi bilinmediginden bu siire iginde kontroldirin bagka ig-
ler yapmasi, Ornefin onceki verileri igleuesi, difer aletle-

ri dinlemesi, yararli gogu zaman da gereklidir.

Uat lizerindeki bir alet herhangi bir anda, Ornegin Slgmeyi

bitirdiginde yada kritik bir &lgim yaparken yardim isteyebi-
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lir, Kontroldriin gérevi bu istegi saptayip hangi aletten gel-
diZini bulmak ve gidermektir., Bu iglemi iki sekilde yapabilir
- seri tarama yolu

- paralel tarama yolu

Seri taramada SRQ hattindan 14 alet servis istemi gonderebi-
lir. Kontroldr hangi aletin servis isteminde bulundufunu an-

lamak igin aletlere ardisil olarak bakar.

Paralel taramada ise kontrolor ayni anda en ¢ok 8 alete bir-

den bakabilir.
3e3%3=1.1 SERI TARAMA

Arabiriminde servis isteme fonksiyonu bulunan bir alet SRQ
hatti ile yardaim isteyebilir. Servis isteminde bulunan bir
aletin seri tarama iglemine katilabilmesi ig¢in konusma fonk-
siyonunun olmasi ve SPE ve SPD komutlarini anlayabilmesi ge-
rekir., Sekil 3.l.deki akis diagrami seri tarama iglem sirasi-

n1 gistermektedir.
Seri tarama iglemi sirasindaki olaylar sirasiyla goyledirs

Servis isteginde bulunan alet SRQ hattini aktif duruma geti-
rir. Xontroldr SRQ hattinin "1" oldugunu gordiZinde bir kes-
me alt programini ylirilitmeye baglar. Eger sistemde birden faz-
la SRQ liretebilecek alet varsa kontroldr Once SRE génderen

aleti bulmalidir. Bunun ig¢in Once sistemdeki aletleri SPR ko-
mutu ile'seri tarama iglemine hazirlar sonra teker teker SR. !
nun hangl alet tarafindan gonderildigini sorar. Sirasi gelcn

aleti konugmaci olarak adresler ve veri modunda veri hattina
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$eckil 3.1, Seri tarama iglemi

bakar. Hangl alet SRQ gondermigse o alete sira geldiginde
DIO7tyi "1" yapar. Bu RQS bilgisidir. Tim aletlerin teranma-
s1 bittifinde kontroldr SPD komutunu ginderir ve servis istco-

minde bulunan alet ig¢in gerekli iglemleri yapor.



Jeo=1lec PATALEL TARAMA

Paralel laramada kontrolor ayni anda 8 alectin durumlarina bu-
kabilir. Bu tarama iglemi, SRQ hattinin aktif oldufu kontro-

10r tarafindan anlagildiginda kullanilir.

Paralel tarama yapilabilmesi ig¢in her alete bir veri hatti
ayrilir, Paralel tarama programi siiresince servis isteyen o-

let kendine ait olan teli "1"de tutar.

Kontroldr, bu aletleri EOI="1l", ATN="1l" gtndererek tarar. Bu

Sartlandirma (IDY:Identify) mesajidar.
EOI ve ATN "O" oldugunda kontroldr taramayi durdurur.

Kontroldrin paralel tarama iglemini baglatabilmesi igin tim
aletlerin paralel taramaya yanit verebilecek konumda olmasi
gerekir., Her alete DIO hattinda ©dnceden bir tel ayrilmalidir.
Sekil 3.2.deki akis diagrami hatta bagli n adet aletin para-

lel tarama ile kontrolunu gostermektedir,

Seri tarama igleminde servis isteyen alet, istedifi an SRG
hatti ile bunu belirtebilir, paralel tarama islenminde ise a-
let, kontroloriin sartlandirma komutunu gondermesini bekler,
yani TOI ve ATN hatlarainin "1" olmasini belkler.

Seri tarama ile paralel tarama arasinda kargllasiirme yapi-
lirsa: Paralel taramada ayni anda en ¢ok 8 alete birden ba-
kalabilir. Bu sayi bir yada daha ¢ok DIO hattinin ortak kul-
lanilmasiyla arttlrllabilir.'Seri taramada ise en gok 14 a-

lete sira ile bakilabilir.

Wer iki tarama gekli arasindaki cn Snemli farklardan biri,
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Sekll 3.2. Paralel tarama iglemi

e

seri taramada 2letin servis

verilebilirken, paralel taramada bu clanalisizdir.

. i e e Stee v anis® o s
Bir bagka onemli fark ise seri taramada alct, servis isi

stemi yapisi ilc ilgili bil

gi

Citd™
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ni istedifi an ginderebilir, Buna karsilik paralel taramad.
bir aletin servis istemi ginderebilmesi igin kontroldrin I.Y

komutu (ECI ve ATN="1") i{iretmesi gerekir,

Je5=2 SITIRLAIA

Arabiriminde sifirlama fonksiyonu bulunan bir alet kontrolor-
den gonderilebilecek hat komutlariyla Onceden belirlennls,
ilk durumuna doénebilir. Bu islem DCL (Device Clear) hat ko-
mutu ile yapilar.

Eger aletlerin timi degilde bir yada birkagi sifirlanmak is-
tenirse, 0 aletler ©nce kontroldr tarafindan dinleyici ola-

rak adreslenir sonra@ bu aletlere adreslenmis hat komutu SDC

(Selective Device Clear) komutu gonderilir,

Ornefin: bir kontrolorlii ve alet sifirlama fonksiyonu olan

lic aletli (A,B ve C) bir sistem diigiinelim.

- her ili¢ aleti de sifirlamak igin emir modunda DCL komutu
gonderilir.

- A ve C aletlerini sifarlamak ic¢in emir modunda tim dinle-
yicileri yasaklamak ig¢in UNL komutu, A ve C aletlerini si-

firlamak ig¢in bu aletlerin dinleme adresleri ve segimli alect

sifirlama fonksiyonu SDC gonderilir.

Emir modu: Emir modu
UNL
DCL LAD alet A
LAD alet C
SDC
Sekil 3.3.a. Sekil 5.3.b.
A,B ve C aletlerinin A ve C aletlerinin

sifirlanmasi + sifirlanmasi
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Tetikleme fonksiyonu, bir aletin ilk igsleminin baglamasini

saglar. Aynl anda birden fazla alet tetiklenebilir.

S0z konusu aletler once dinleyici olarak adreslenir. Adres-

lenmis hat komutu GET (Group Execute Trigger) gonderilir.

Adreslenmig tim aletler bu komut génderildifinde bir tetik-
leme darbesi alir ve iglemlerine baglarlar.
Ornek:

Emir modu

UNL

LAD alet B

LAD alet C

GET

Yuzardakl ornekteverilen komutlardan sonra B ve C aletleri

6lglme yada herhangi bagka bir isleme baglarlar,
Je =iy TZAKTAN / DUOLGESKL KONTROL

Genellikle programlanabilir aletier hem uzaktan hem de byl-
gesel kontrolla kullanilabilecek gekilde tasarlanmaigtir. Div
sistem igindeki tim yada bazi aletier uzaktan yada bolgesel
rontrolla kullanilabilmelidir., Bu arabirim fonksiyonu, lkon-

trol verileri ig¢in iki kaynak segimi saglar.

Eger alet bolgesel kontrolla kullanilirsa kontrol verileri-
ni Un panelden kabul eder. Uzaktan kontrolla kullanilaxrgin-

da ise arabirim, kontrol verilerini arabirim hattindan ali..
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zaktan yada bolgesel kontrol fonksiyonu, GTL (GoTo Local)
ve LLO (Local Lockout) hat komutlari yardimiyla kontroldr tu-
rafindan ve REN (Remote Enable) genel arabirim mesaji yardi-

miyla sistem kontrolori tarafindan kontrol edilir.

REN='"O" oldugunda alet bolgesel kontrolda g¢alisir. DSyle bir
aleti uzaktan kontrol etmek igin aleti once dinleyici olaral:
adreslemek sonra REN="1l" yapmak gerekir. Bazi aletlerde ise
on paneldeki anahtar yardimiyla "rtl" (return to local) lo-

mutu Uretilir., Bu tip aletlerde uzaktan kontrol aninda »tl-

"O" olmalidar.

Sekil 3.4.te bOlgesel kontrol ile uzaktan konirol arasindalzi

gegislerin nasil yapilabilecefl gosteriluigtir.

REN= 1
Bolgesel kont
REN =1 REN=1 i QE'N:1 REN = 1
Dinlayic: olank ctl=0 e, Dottt ola Dialayics olarak
adreslame 'Dmluﬂd olaray etl a4t L a: adraesleme
GTL adresle mak adrasle GTL

Uzaktan Kontro

Sekil 3.4. Bolgesel kontrol ile uzaktan kontrol arasindalki

gegis.
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Lel. GIRIZ

Alete bagli mesajlar veri hatti iizerinde, veri modunda, zd-
reslenmis bir konugmacidan bir yada daha gok adreslenmis dii-
leyicilere gonderilir. :

Alet fonksiyonlarinin yapisi aletin yaptigi goreve vagl.idar.
Bu mesajlarin yapisi duruma gore degisebilir. Du nedenle sis-
tem i¢inde kullanirken tam verim saglamak igin aletin kodla-

ma ve format Ozelliklerini gok iyi bilmek gerekir.

Tarkli aletler arasindaki uyum farki bir yazilim uygulamasi-
ni gerelkli kilmaktadir. Bu ortak bir mesaj yapisi ve sinirli
cayida mesa] kod ve formati ile giderilebilir. Bazi aletlcr
arasinda o6zel kod ve formatlar kullanmadan dogrudan veri i-

lctimi daha yararli olabilmektedir.
4.2. GENEL MESAJ YAPISI

Bnceden de sUylenildifi gibi hat lizerinden hem arabirim me-
b

sajlari hem de alete bafimli mesajlar ilctilmckiedir.

Vukarda adi gegen alete bagimli mesajlar giris ve git
larl diye iki grupta toplanabilir:
- CIKISG:

. Dlcim verisi : Slglum sonucunda elude cdilen veri. Ornegin

bir sayisal voltmetre, bir sayicidan alinan



veri.

Bazi durumlarda tugtakimi, kaydedici gibi bir 2let yazi yadc

bagka tir bir veri lretebilir. Bu veriye 05lgiim verisi yeri-

ne gosterge verisi denir.

o Durum verisi : bir aletin ig¢ sartlarina (durumunuv) goste-

ren veri.

- Giris:

o Programlama komutlari : uzaktan kontrollu aletlere gZnde-
rilen veriler. Bu komutlar iki ay-
r1 grupta toplanair.

- program komutlari: tek byte'lik aninda iglenmesli gcereken

komutlar. "START", "RESET" gibi.

- program verileri : programlama i¢in ¢ok byte?li veriler.
genlik yada frekans programlanmnasi (i-
bi.

Gosterge verisi : yazici, kaydedici,rmonitér yardimiyla ba-

silabilen yazi yada bagke tir verilcer.
Bu farklai tipteki mesajlarin farkli formatlari vardir. BPu
formatlar farkli uygulamalara gore degigebilir,

Asapida farkli mesaj tipleriyle galigan aletler arasindakil

veri iletimine Ornekler verilmigtir.

- Sayisal voltmetreden kontroldre gonderilen dlgum Verisi

- Sayisal voltmetreden kontrolore gonderilen durum verisi

- Teypten ¢iziciye gonderilen gaéterge verisi

- Yountrolorden teybe ginderilen programlama komutu

- Cayicifian yaziciya Olgum verisi (yazici igin gisterge veri-

si)
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G4e e DIRIM MLSAJ AYRIMI

Yukarda anlatilan tim alet bagimla mesajlar belirli sayida
bilgi iletimi igin kullanilabilir.Bilgi iletimi sonu gencl-
likle yazisal sonu {EOS:End Of String) karakteriyle biten bir
yada daha gok veri byte'lariyla yapilir.

Clugturulan, yorumlanan ve iglenen byte dizileri mesaj birimi
clarak kabul edilir. B&yle bir mesaj birimi alete bagimli me-
sajin bagimsiz en kiligilkk pargasidar.

Bir mesaj biriminde bir baglik (alfabetik), bir ana bslim (sa-
yisal) ve bir son vardar,

Birim mesaj kapsami veri pargalarinin anlagilir olmasil igin
veri alanlarina ayrilmistir. Bu veri alanlari agafida, tab-

lodalkl gibi harflerle gosterilmektedir.

T Veri tip ve/veya nitelifi %gﬁ%igetik)
Y R —— —— — — — — — — —— o— — — — — — — p— o— o

U Veri igareti %ggy:;ig?

vV Sayisal degeri

w Ustel gosterimi

< _ con

e Yazisal sinirlayici G 02 )

Y Blok sinairlayici

Z Kayit sinairlayici

Tablo 4.1l. Pir mesaj biriminde veri alanlari
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Bir mesajin tim veri alanlarini igermesi ger.lmicz. Tulloni-
lan alcte ve uygulumaya bafli olarak her mesaj farkli veri
takimini kullanar.

Bir alete bagimli mesaj bir gok ilgili birimlerden olusur.
Yaynagin ve alicinin alete bagimli mesaj igersindeki fark-
lalaklari ayirdedebilmesi ig¢im kayit, blok ve yazilar arasiz-

da bir ayraim yapilir.

Yazl : Yazli, bir karakter yada byte dizisidir. Mesa]j biirimi

ve bilginin en kiigilkk olasi birimi olarzk adlandirilir.

Blok : Blok, ilgili veri yazilari dizisidip. Bir blok, bir

yada daha ¢ok yazi igerir.

Kayit: Kayit, bir yada daha gok veri bloku dizisidir. Tim a-

lete bagimli mesaji olusturur.

Bir blok igindeki ardisil yazisallar,yazisal.sinirlayicilar-
la (X) boliinlirken, kayit igindeki ardxsil bloklar blok sinir-
layicilara ile (Y) ayriailir. Bir kayat ise kayit sinirlayica-
g1 ile sonlandlrlllr. Sekil 4.,1l.de alet bagimli mesaj yapisi

gorilmektedir,

Teiap o VeaVkuX 3T 1 iNerll B30 ViaW o Y Q.Y B T%

i yBZ1 e JARL Sl JAZ) ——ia— JATL ——p

le———————— blok - BlOk :==——tpe=—r hipl —="

kayat

Gekil 4.l.a. Alet bagimli mesaj yapisi Ornegl
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pekil 4.1.b. Alel bagimli mesaj yapisi Srueli

ite 3=1 BASLIK( T BULGESI )

Bir mesaj yapisinda T bolgesi, verinin, tip, birim ve nite-
1igi ile ilgili bilgilerin bulundugu bolgedir.

T bolgesinde yanlizca alfabetik karakterler kullanilir. Ge-
nellikle 7 bitlik ASCII kodun 4; ve 5. slitunlaraindaki kodlor
segilir.

T alaninin uzunlugu her alete gore defigir ama bir alet igin
her zaman sabittir ve olabildigince kisa olmalidir.

T bolgesi igerikleri Olgiilecek verinin Gzelligine gore Glg-
me sirasindaki tagma, asiri yilikklenme, kalibrasyon degeri ve
kademedir.

T alanincda kullanilabilecek semboller tablo 4.Z2.de veriluwis-
tix,

Birim belirtumek i¢in T alaninda dlgeklendirilmemis foru tees

rar

cih edilir. Ornegin V, A, M, KG, HZ, OHM

Ririmlerin yaninda garpim fakioriu oldugunda bunlari helirt-

Ty

mek ig¢in Olgeklendirilmis form kullanilabilir. Ornegin MV,

UA, MAHZ, KOHM, CM



Tems Genel Gostcrimi
Dirimler Kullanilas (TEEE-488)

mecvre n M

kilogram kg KG

saniye S S

amper A A

kelvin K K

mol mol MOL

kandela cd CD

Tablo L.2.2.

Diger Genel Gosterimi
birimler Kullanilis (IREE-438)
grad (agi) g CON
dercce (agi) e DEG
dakika (agi) ' MNT
saniye (ag1) " SEC
litre ) ¢ L
alan a ARE
dakika (zaman) min MIN
saat h HR
gin d D
yil a ANN
gram g G
ton L TNE
bar bar BAR
stokes St S
elolztronvolt eV EV
derece santigrad o¢c CEL
atomic kiitle birimi u ]

Tablo LoD




1 4

Tiretilmig Genel Gésterini

Dirimler ¥ullanilaig (IEEE-488)

hertz Hz HZ

newton N N

paskal Pa PA

joule i b

watt W W

coulomb C C

volt ' v

farad F F

ohm N OHM

siemens S SIE

weber Wb WB

tesla P T

henry H H

lumen 1m LM

lux 1x LX

bel B B

Tabld:idfie2aCe

Carpimlar Carpim Genel Gosterimi
Faktorii Sembol (IEEE=-488)

tera 36" T it

giga 107 G G

mega 1o;’ M MA

kilo 10 R K

hekto 104 h H

deka 101 da DA

desi 107 d D

santi 1972 c C

mili 10:36 m I

mikro 10 3 U

nano 107 n I

piko 7 p P

femto s B f F

atto 7 a A

Tablo 4.2.d.

Tablo 4.2. Birimler ve garpimlaranin gisterimi
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Gos=2 aMNABOLUM ( U, V, W BULGELERI )

U, V ve. W bOlgeleri, mesajin, iletilen verisinin sayisal de-
gerini belirtir. Bazi durumlarda mesajin govde kisminda yan-
lizca V bolgesi bulunabilir, hatta bir mesaj iginde ana bi-

limin hig¢ kullanilmadigl uygulamalarda vardir.

a) U Bolgesi :
U bUlgesi , V bolgesinde verilecek degerin isaretini bec-
lirtmelr i¢in kullanilair, V bdlgesinde verilen defer pozi-
tif ise U bolgesi ana boliimde yer almaz. U bilgesinde izin
verilebilen karakterler yanlizca "', "='" ve "\ (bogluk)

dir. U bolgesinin uzunlugu her zaman 1 byte'tir.

b) V Bolgesi :
V bolgesi, ¢lgiilcn verinin yada program verisinin nimerik

deZerini belirtir. Sabit bir uzunlugu yoktur.
V bolgesinde ondalik sayi yazma olanafl da vardir.

V bolgesinde izin verilebilen karakterler 7 bit ASCII ko-
dunun 3. slitunundaki sayisal kodlardan olugmus; ondalik

dejerler ve ondalik noktasi yada ls noktasidar.

c) W DBdlgesi :
W bolgesi, tistel ifade kullanilacaginda V bOlgesinde be-
lirtilen sayisal degerin listiinii kapsar. W bllgesialn uzun-
lu*u her alete gire degisir, ama bir alet igin sabitiir,
ve 3 bolum igerir.
- 10 tabanina gore listel ifade yazilacajini belirimelr i-

¢in yanlaiz "E" karakteri



- Ustelin isaretini belirtmek igin "+" yada f.n, tek bir
karakter
- Ust deferini belirtmek igin 7 bit ASCII kodunun 3. oii-

tunundan sayisallar

Ust deferini yazmak igin genelde iki basanck onerilir.

=P ;_’IL L:\l’k-: '.UIIJ;Z.Z( X, Y ve Z B"\jLG-JLERi )

“*'0/

8lgum sistemlerinde li¢ sinir seviyesi kullanilir. X, Y ve 2
bolgelerindeki sinirlayicilar mesa] elemanlarini gesitli sc-
viyelerde bolmek ig¢in kullanilir. Tablo 4.3.te bOliici (sinir-
layici) tipleri, kodlari verilmisgtir.

Iki yada daha gok sinirlayiciyanyana kullanilamaz. Efer bir
kayit yanlizca tek bir bloktan oluguyorsa ayrica blok sinir-
layicisi kullanilmaz. Aynl sekilde eger bir blok yanlizca
tek bir yazisaldan olusuyorsa ayrica yazisal sinirlayicisi

kullanilmaz.

Bolge Sinirlayica Kullanilan Kullanilabilen
tipi kod(lar) kodlar
X Yazi s Virgll
%y noktali
virgil
) § Blok ETB CR ve/veya
' LE yuda ML
o Kayait ETX yada (CR ve/veya LE)
DABAEND nEND yada ILATUD

Tablo 4.3. Cinirlayici tip ve kodlara



\

n) X BUlgesi (yazisal sinirlayici) :
X Bolgesi yazisal sinirlayiciyil igerir ve yanlizca bir
blok iginde iligkili veri dizilerini ayirmak icin kulla-
nRilir.
Yazisal sinirlayicilar ¢ift yada goklu mesaj birimleriyle
bir grup olugturmak ig¢in kullanilar.
Yazisal sknirlayici igin kullanilan ASCII kod virgilt,"
yada noktali virgil ;" diir.

b) Y B6lgesi (blok sinarlayici)

Y bUlgesi blok élnlrlay1c1y1 igerir ve bir kayit iginde

farkli bloklari ayirmak igin kullanilir. Blok sinirlayz-

cilari bir grup mesaj birimini sonlandarar.

Blok sinarlayicisi igin kullanilan ASCII kod ETB'dir. Ay-
rica CR, LF yada NL blok sinirlayicisi olarak kullanila-
bilir,

¢) Z Bolgesi (kayit sainirlayici)
7 bolgesi kayil sainarlayiciyi igerir ve alel bajgimli me-
saj1l sonlandirmek ig¢im kullanailar.
Kayit sinirlayici ig¢in kullanilan ASCII kodu ETX'tir. ETa

byte'l ile birlikte bir END mesaji da verilebilir.

Ornekler :
UVvy, UVy, UVy, UV3EIX
TUVys UVp; UV3; ETB TUVy5 UVps UV}ETX

T,UVy, UV,CRLE TpUVy, UV,CRLE T3UVy, UV,EIX
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Lolye FARKLI MRSAJ TiPLERri

Alet bagZiumli mesajlarin 4 farkla tipi vardar.
- 0lgim verisi

- GUsierge verisi

- Durum verisi

- Programlama deyimleri

he4=-1 OLGUM vmrisi

Olglim verisi genellikle bir 8lgii aletinin gakisi olarak ali-

nir. Alet veri modunda bilgiyi (&lgiim verisi) IEEE-488 hatti-

Rir ©lglim verisinin mesaj birimi 5 veri alanindan cluzur,

Bunlar sirasiyla T, U, V, W, ve X, Y ve Z'den biridir. Her

-

bOlge iginde en agirlikli byte dnce gonderilir. V ve T bZl-
geleri diszinda hepsi seg¢imlidir. Bir blok igersinde T de is-
teZe bagli kullanilabilir., V b&lgesinin igerifi son ginderi-
len T bSlgesi iginde dolayli olarak ifade cdilmigse kullanil-
mayabilir. BSlgeler arasinda bogluk birakmeaya izin veriluez.

T, V ve W bdlgelerinin uzunluklari aletin gereksinimine girc
diuzenlenir.

Brnekler :

YDCARTS+12. 345E-3, VDCARES-0 .0 28E+Q0ETX

AonMy567, AOHMB923, KOHMOO13ETX

AAHZ23.475; AKHZ@.8326; MAHZEQ.3Z47ETX

MA-6.0932E-03ETX



sazl uygulamalarda T bilgesi 2 boliimden olugur. Birinci k-
llmde verinin tipi, ikinci boliimde ondalik veri ciunsinden ni-

telik ve ondalik olumayan veri cinsinden kod belirtilir.

Lo h=2 GUSTERGE VERISI

Gosterge verisi veri modu siliresince alinan veridir. GUster-
ge verisi basgka bir aletten alinan 6lgim verisi ile oranta-
11 olmaladir. Gosterge verisi, oOlgium verisinden istenenleri
kargilamalidir. Bir aletten bagka bir alete yazi iletilirken
mesa] yapisi farkli olur. Burada U ve V bdlgeleri yoktur, T
bolgesi ise V bllgesindeki karakterlerin yazi oldugunu belir-

55

TX | ABCD | NE: | 1234 | NL abcd | ETX

e—— blokk——ote— blok —»ta—— blok —

- <ayit —

Sekil 4.2. GOsterge veri yapisi

7 bit ASCII tablosunun yanlizca basilabilen karakterleri gos-
terge verisi olarak kullanilabilir. Dikkat ediluesi gerecken
sey hem gosterge verisi hem de sinirlayici olarak kullanila-
bilen virgil ve noktali virgiil gibi karakterlerin kullanimi-
dir.

CR, LF ve NL gibi blok ve kayit sinirlayicilar, formatlayici

olarak kullanilabilirler.
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TRMATVT PITYeTm
IS LAIL g ILolLL

y URAV gibi gUstergeyi ve depolama iglemini lton-
trol eden veriler gtsterge verisi olarak defil, programlanma

komutu olarak kabul edilirler.
lyol=3 DURUM VERISL

Dir alet, durumunu bir baska alete, genellikle de kontrclo-
re, Gegigik yollarla iletebilir. Bunlardan biri tek hatla

mesaj SRQ gondermelitir.

Zontrolor, SRQ mesajini aldiginda, hat lizerindeki aletlerin
durumlaraina bakmak amaci ile herbirinin STB (status byte-du-

rum byte'il)'ini almak igin seri tarama islemi baglatar.

STB, aletin durum verisini (DIO 1-6,8de) ve RQS (request seor-
vice) mesajini (DIO 7de) igerir. Bir aletin STB'inain 7.biti
"1" ise yani RQS mesaji "1" ise o alek SRQ mesaji iretuls

demektir. STB'in 1-6 ve 8. bitleri ise o aletin neden SRy

mesajl gonderdigini belirtir,

STB'in her bitinin anlami agagidaki gibidir:

STB 1l-4 : Ek durumlar
Bu 4 bit durum verisini ayrantili oleral saklar.
Ornefin alarm durumu ile ilgili daha ayraintila bhil-
gi verir.

818 5 ¢ Mesgul,huzir durumu

STB5="1" oldugunda alet, hala programlanmig iglc-
vini siirdiirmekte oldugunu, gikista gegerli verisi-
nin olmadigini yada yeni veriyi heniiz almadiginw

belirtirs



Ul
co

STB5="0" oldugunda ise alet programlanmig igleviii

bitirdigini, gikigta gegerli verisinin oldugunu yu-

da yeni veri kabul edebileceginibelirtir,

STB 6 Anormal yada alarm durumu
STBo="1" oldugunda alet hatali veri aldijini yaas
gonderdigini yada bir alarm durumu olduiunu belir-
tin,

STB6="0" ise her sey normaldir.

STB 7 : RQS mesaji

STB 8 : STB l-4'te yazilabilecek veriyi iki katina ¢ikart-
mak ig¢in kullanilair.

STB8 | RQS STB6 | STBS | STB4 | STB3 |STBR2 STB1
" 1" | Ganis\dtil-| Sacvis 15| Anormal Masqul X X % X
mis. 4ami var,
"(Z” Gengletil-| Sarvis 52| Normal | Hazir X X X X
maemis,  |temi 70‘4,

Gekil 4.3, STB formati
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Goli=ly PROGRAMLAMA KUIUTLARI

Programlama komutlari, uzaktan kumanda edilen bir yada dahe
¢ok aletin kademe, mod gibi fonksiyonlarinin belirlenmesi -
¢in kullanilir. Bu komutlar veri modunda iken alet tarafinduwu
kabul edilir,

bDaha Ynce de cOylenildigi gibi programlama deyimleri iki gru-
ba ayralir:

- program komutlara

- program verileri

Program Komutlari:

Komut, yanlizca tek bir karaklter igeren T bdlgesinden olusur
Yomutlar alindiklari anda yerine getirildijginden sinirlayi-
cilarla birlilkte kullanilmazlar.

Program komutlarina Ornek olarak START, RESET vc STOP veri-
lebilir

Program Verileri:

H
0
=
Q
"3
%}

Program verilerinde tim veri bdlgeleri istefe bajl

Zullanilabilir. T ve V veri bélgelerinin kullanilmasi zorun-

Indar,

Veri kabulu sirasinda bdlgeler T'den Z'ye sirayla alinir,

bugluklar kabul edilmez. Iler bOlgede once en agirlakla bhrte

gonderilir,
T alani U, V ve W alanlarandaki program verisiuin tipini he-
sieklerc vygun ol-

lirler. Tiim alanlar daha once bhelirtilen

malidir. V clarinan belirli bir uzunlugu yoktur.



o
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Program veril kaydiuln sonunda alinan kayit sinirlayicisi,
alinan program verisinin iglenmesi ig¢in bir komut gibi ka-
bul edilir.

Bir alet yanlizca gisterge verisi aliyorsa slirekli goster-

ge mouunda galismalidar.

Bir alet yanlizca programlama deyimlerini aliyorsa program
verileri ve program komutlari arasinda ayrim yapuaya geiclt
yekztur.,

Bir alet hem programlama deyimlerini hem de gousterge verisi.-
ni alabiliyorsa ikisi arasinda kesin Lir ayrim yapilmalidir.
Bu iglem, ESC karaliteri gonderilmesi gibi veri hkaydirma yol-
lariyla yapilabilir. Alet normalde gisterge verisini almak
igin gisterge modundadir. ESC # karakterleri pegpese giudc-
rildifZinde alet program moduna geg¢irilir. ¥Xayit sinirlayi-
cis1 (Z)in alinmasiyla alet gosterge moduna diner. Gistcr-
ge modunda program komutu alabilmek igin Onceden EIC harulite-

ri gonderilmelidir.
Le5. VERININ GIS1ERILIST

fletilen gok bitli kodun en az agirlikli biti veri hattinin
DIO-1 teline yerlestirilir. Alet bagimli mesajlarin gdsteri-
mi i¢in kullanilan 7 bit ASCII kodu bir mesaj biriminin uer
bolgesinde kullanilir. Bu kedun b, biti DIO-1l'e, bg bitil
DI0-7'ye yerlejtirilir. DIO-8 ise ya ‘'parity bit' claralk kul-

lanilair yada '"#"da tutulur.



Jiesaj biriminde kullanilan veri tipleri :

- alfabetik ( A|B|cC|... gibi)

- cayisal Q O|1|2 oio-0::EADA)

5 (peryod)l, (virgﬁl)lA (bogluk))

- sembolik { #|-

Veriler iki, sekiz, on ve onalti tabanlarina gbre ifade edi-

lebilirler.

On tsabanina gore olmayan verilerin iletimi igin U ve W b3l-

geleri kullanilmaz.

V bidlgesinde kullanilabilecek on tabanli olmayan sayilaiain

gisterimi agagidali gibidirs

ikili gosterin t QX5

sekizli gbsterim : 013234567,

onaltili gosterim :2a)0 1 2 3 4 56 78 9ABCDEVF¥ . yada
B0 223456789 <>,

Onaltila gosterimde genellikle a sikkimdaki karakterler kul-
lanilir. Bu karakterlerin kullanimi sirasinda A-F arasiundalzi
laral-terlerin T bolgesine yazilanlarla karigtiriluanasina
dikkat edilir. (b) saikkinda verilen karakterler kullanilir-
ken de ayni zamanda sinirlayicl olarak da kullanilabilen "y™

karalhiterinin kullanimaina dikkat edilmelidilr.

On tzbanli verinin 7 bit ASCII kodu 1le ifade edilmesi sa-
ruzanda U, V ve W bUlgeleri kullunilar, On tubanli verl yls-

teriminde kullanalabilen karakterler gunlardar:
012%45678 984 (bugluk) # = + (ondalak noktasy)

On tobanla verinin Ug farkla gisteriml vardar,



1. Bu gisterinde tan sayilar ifade edilir., Isaretli goster.-
1lig tercih edilmektedir. Ustel ifadeyi kapsayzn W bolge-
si yoktur. Ama U bOlgesi ve istefe bajli olarak V bolge-
si bulunmalaidir.

Ornek :

Ortak isaretsiz isaretli
gosterim gOsterim ' gosterim
2568 0002368 +002568
AAA2368 AA+2368

-1257 gbsterilemez -001257
' AA-1257

0 0000000 +0000C0
AAAAAAO JAVAYAVAYAYAYe)

2. Du gosterimde ondalik sayilar ifade edilir, Cndalik nok-
tasinin solunda en azindan 1 basamak bulunmalidir. l.g50s-

terimdeki gibi ¢nemli bolgeler U ve V billgeleridir.

Ornek :
Ortak isaretsiz Isaretli
gosterim gosterin gosterin
36498 36.98000 +356.9800
00036.98 AA+36.98
AA36.980 AAA56.98
w0 ls 722 gisterilemez =0.4710
-00.4712

A-0.4712



(O

W

Du gosterimde lstel sayilar ifade edilir. Bu kez U(isarct)

V(say1) ve W(iis) bolgelerinin timii Snemlidir. W bdlgesi,

bir tanimlayici (E kadakleri), bir isaret (+ veya =) ve

bir yada iki sayi (iis) igerir.

Bu gosterimde iki basamakli lis gosterimi tercih edilir.

Eger Us "O" ise "#" kullanilmmlidar,

Ornelz :

Ortak

gosterim

3800

-G .0047

l.zosterinm

sekli

003 . 8E'|'O3

+03.85+07%
AAB . 8E+03

-04.7E-0
A- L" . 7E-03

2.g0sterim

sekil

00.33E+04
+0, 38E'|'OL|-
AO.38E+04

=0, 47802

2O, AN

+0020T+0C2
AAAZEE+ U

~-00L7E-04

Yul:arda her li¢ gbsterim gckli igin verilen Orneklerde alti

gizili olan gosterimler tercih edilir,
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5.1. AMSTRAD CPC 6128 ILE IEEE-438 ARABIRIMININ OLUSTUTULNASI

Bu galigmada IEEE-408 standardinda girig-gikisi olan prug-

e

ramlaonabilir olgi, kayit, kontrol aletleriyle veri ileligi--

mi ig¢in bir arabirim tasarlanmaya galigilmigtir.

Du tasarimda katalog bilgileri ek A'da verilen Motorola (€34E0
GPIA (CGeneral Purpose Interface Adapter) entegre devreci yada
Siemens HEF-4728V cntegre devresi lullanilaak istenmls oma
her iki entegre devre de bulunamadifindan AMSTRAD CPCE128
bilgisayari ile bu arabirim kontrolu olusturulmaya galig.il-
migtlir.

16 telli IEEE-488 hattini olusturmak igin AMSTRAD CPC61l28'in
genisletme portundan (expansion port) alinabkilen 8 veri ie-
lini 16'ya yiikseltmek amaci ile 8255 PPI (Programmable Peri-

pheral Interface) entegre devresinden yararlanllmlziir.

8255 entegre devresi , ek B'de goruldigi gibi & bitlik ug
portu olan programlanabilir arabirim entegre devresiair. Ug
temel galisma modu vardair.

Mod O'da 8'er bitlik A, B ve C portlari giris yada gikig o-
larak galigtairalar.

“od 1'de A ve B portlari girig yada gikis olarak, T poriu ise
anlagma isaretlerini almak yada iletmek igin kullamilir.

“od 2'de ise A portu 8 bitlik ¢iifit yonlu veri hatti gibi
kullanilabilir. Bportu bu modda kullanilamaz. C portu ise

mod 1l'deki gibl anlagma igaretlerini almak yada ilcimek igin

kullanslar.



C portu her iig modda da 4'er bitlik iki ayri port gibi prog-

ramlanabilir.

Bu ¢alaignada 0255 cntegre devresi A portun

laralr lzullanilabilmesi ig¢in A grubu Moa 2!

-

ranin giris yada ¢ikis olarak kullanilabilmesi icin ise B
(& S y g

grubu Mod O'da galigtairilmigtar.

ct

B

(o9

ve C pur tla-

“ontrol kelimesi yazmacinin formati agagidaki gibidir.

GRUT A

GRL? B

D7 B6 D5 DL D3 D2

Dl

DO

00=}od O
i

v}
1X=llod 2

Mod bayragi

l=aktil



Kontrol keli

xr =

N

11x

67

hsad

$443 s

esli gu gekilde segilmigtir

gLip%
l l-—Port ¢ (0/1)
Port B (I/Q)

Mod 0

Kullanilmiyor

Port A I/0

Mod 2
Mod bayragir (aktir)

3255 ent

2

< -y
A portunun

1i veri

yon

m
ias

arlanan

nici portlarindan

rilmigtir.

*

ile

-~

AF

T
i

c

]

~~

o

He
e

(1

gre devresinin bir 6zelligi portlarinin

masi ve ayrl ayrli programlanabilmesidir. Yani bu

fiei

gruba

qal;;-

cldugu gibi port A ve &4 bitlik iki gruba bSliacbilcn

.
1
“w

4

st 4 biti Mod 2'de galigtiralarken port C'ni

ve port B Mod O'da galigtiralabilmektedir,

Mod 2'de kullanilmasinin gerckgesi & bitlilz gift

iletisim hattinin saflanabilmesidir.
- &)
arabirim, AMSTRAD CPC 6128 bilgisayuriuin kulla-
&TATC-&TATF adresleri arasina yerlesgti-
x) adresinde port Aj;
%) adresinde pori Bj;
%) adrecinde port C;
x) adresinde konircl kellimesi yazmusl Vardil,

Zu yerlegim igin agafjidakl devre kullanilragtir,
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Je2. IBEE-433 HATTINA BAGLI ALETLERLE VERI Iravigini
CABLAYAN PROGRAM

Bglim 5.l.de verilen dévre AMSTRAD CPC61l28'iu ayni bilimde
belirtilen dort adresinden dig diinya ile iletizim kurubil-
mek i¢in kullanilmigtar.

INEE-488 Standardinda belirtilen iletisim haitinin tiim tel-
lerinin AMSTRAD CPC 6128'in 8 veri telinden, 0255 entegreci
yardimiyla turetildigi gorilmektedir. Bu hatila bilgl gonuc-
rebilmek yada hattan bilgi okuyabilmek ic¢in j uzilaim decie i
gerekmektedir, '

Asafida Basic dilinde yazilan program yardimiyla galisan ma-
kina dili program bu amagla yazilmigtir. Bu .rogram yarul-
m1 ile IREE-430 hatty ile veri alig-verisi s.irasinda gereli-
1i arabirim kontrollari yapilmakta, DAV, A'TTl, I¥C, LKEil, ECI,
NRPD, NDAC,SRG hatlari kontrol edilmekie, veri ve komut ilus

tigini saglanmaktadir.



@

DIO hattina
variys koy.
ATN=@ ‘ken

5.2 Kontrolor programl

akls diagraml

m=¢g

Emie modu:
UNL
LAD
SPE

n: JEEE -488 hattina
ba§b alet sayis

m:alet sa\’utus‘

Em~ mody:

TAD alet m

Y

Var medu:

Sﬁﬁm=¢

Durum byh_'lm

m=m+1

m<n

Emir modu:
SPD
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NRFD =1
NDPAC = 4

Ev¢{'

D10 =%FF
Hiy-(‘
l NRED = I

Hayll‘

DAY =4

Evetlt

NRFD =1

Nerivi al.

NDAC = &

Hayr
‘ DAY =8

Evc’c

NDAC. =4

$ekil 5.3 Dinleyici programi akis diagraii



"#x#¢ [EEE-4B8 HATTINA BAGLI ALETLER ILE VERI ILETISIMI w#x#

" --- k4000 adresine hatta hagli aletlerin adresleri,bu aletlere gonderilecek  olan komut ve veriler ;
§ ' --- 4001 adresine program hatali ise &FF, hatali degilse &00;

10 '--- ¥4100 adresine AMSTRAD CPC6128 dinleyici iken okudugu verilerin son adresinin Low Byte'i,

11 '--- k4101 adresine AMSTRAD CPC6128 dinleyici iken okudugu verilerin son adresinin High Byte'i;

12 '--- k4500 adresinden sonraki adreslere AMSTRAD CPC6128 dinleyici iken okudugu veriler yazilmaktadir,
100 CLS

110 CALL &5000

120 INPUT"AMSTRAD DISINDA HATTA KAC ALET BAGLI ";N

130 DIM T(NI,L(N)

140 FOR I=1 TO N

150 PRINT 1;". ALETIN TALK ADRESI :";:INPUT "";T¢

160 IF ASC(T$)<b4 OR ASC(T$)>95 THEN PRINT"HATALI ADRES":60TO 150

170 T(I)=ASCIT$):sL(D)=(T(I) AND &IF) OR &20

180 NEXT I
190 CLS
200 PRINT"ALET NO TALK ADRES LISTEN ADRES"

210 PRINT® ’

220 FOR 1=1 TON

230 PRINT TAB(3) I,"  "CHR$(T(ID)," " CHR$(L(I))

240 NEXT 1

250 INPUT "BiLGiLER DOGRUNU";CS$

260 IF C$="H" OR C$="h" THEN GOTO 4000

270 INPUT "KAC NUMARALI ALETI KULLANACAKSINIZ "jno

280 PRINT “NE OLARAK ( Talker / Listener ) KULLANACAKSINIZ ?*

290 C#=INKEY$:1F C$="" THEN GOTO 290

300 IF C$="L" OR C$="1" THEN GOTO 330

310 IF C$OUT" AND C$<>"t" THEN 60TO 290

320 POKE %4000,T(no):GOTO 190

330 POKE %4000,Ltno)

340 CALL &S00E

350 H=PEEK(%4001):1F H=4FF THEN GOTO 5000

360 IF C$="T" OR C$="t" THEN GOTO 3000

1000

1010

1020 '#* Listener olarak adreslenmis alete bilgi gonderilmesi

1030

1040 PRINT NO;* NUMARALT ALETE GONDERILECEK VERILER KOMUT MU (E/H) ?"
1050 INPUT C$:1F C$="E" OR C$="e" THEN GOTO 2000

1060 PRINT ND;" NUMARALI ALETE GONDERILECEK VERILERI YAZIN®

1070 INPUT "",VERI$

1080 VERI$=VERI$+CHRS (3)

1090 FOR I=1 TO LEN(VERI$)

1100 OUT &FAFC,ASC(MIDS$(VERIS$,I,1))

1110 NEXT 1

1120 PRINT*DEVAM EDILECEK MI (E/H} 7*

1130 C$=INKEY$

1140 IF C$="E" OR C4="e" THEN GOTO 270
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1150 IF C$="h" OR C#="H" THEN END

1160 IF C$="" THEN BOTO 1130

2000 '

2010 °

2020 "#¢ Listener olarak adreslenmis alete komut gonderilmesi
2030 '

2040 PRINT NO;" NUMARALI ALETE GONDERILECEK KOMUTLARI YAZIN®
2050 INPUT "",K$

2060 POKE &4000,ASC(KS$)

2070 CALL &500E

2080 PRINT"DEVAM EDILECEK MI (E/H) ?*

2090 C4=INKEY$

2100 IF C$="E" OR C$="e" THEN BOTO 270

2110 IF C$="h" OR C$="H" THEN END

2120 IF C#="" THEN GOTO 2090

3000

3010

3020 "#% Talker olarak adreslenmis aletten bilgi alinmasi (&4500'e)
3030

3040 CALL &5100

3050 L=PEEK(&4100):H=PEEK (k4101)

3060 veruz=(h¥255+1)-k4500

3070 FOR i=0 TO veruz-1

3080 veri=PEEK(%4500+i)

3090 PRINT CHR$(veri);

3100 NEXT 1

3110 PRINT"DEVAM EDILECEK MI (E/H) 7"

3120 C$=INKEY$

3130 IF C#="E" OR C$="e" THEN 6OTO 270

3140 IF C$="h" OR C#="H" THEN END

3150 60TD 3120

4000 °

4010

4020 '#* ADRES DUZELTME

4030 *

4040 INPUT “KACINCI ALETIN ADREST HATALI ";A

4050 PRINT A;". ALETIN TALK ADRESI :";:INPUT "";T#
4060 IF ASC(T$)<64 OR ASC(T$)>95 THEN PRINT"HATALI ADRES":60TO 4060
4070 T(A)=RSC(T$):L(A)=(T(A) AND &1F) OR &20

4080 PRINT "BASKA HATALI ADRES VAR NI (E/H) "

4090 C$=INKEYS$

4100 IF C$="E" OR C¥="e" THEN 4040

4110 IF C$="H" OR C#="h" THEN 190

4120 GOTO 4090

5000 ‘BITTI
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Pass

S000
3000
5002
5003
5006
5008
G004
3000
SO0E
5010
5013
5016
3019
301C
S01E
3021
9023
5026
5029
5028
902
3030
5033
5034
5037
5039
3038
503D
5040
3043
5045
5047

5048
5048
504D
3050
5052
9035
5056
5038

5059
305C
S0SE
3061
5063
5066
5068
9069
S06A

{ errors: 00

SEFT
2F
OLFFFA
ED79
3EOC
C040%50
&9
JE0A
C04030
3R0G40
CD4850
CD&330
ces7
C46A30
JE08
CD4D30
CD&350
CB47
CAS351
CBAF
CAS3SL
c9
CD6350
CB47
28FC
309
C04050
CD6350
CBAF
28FC
C9

OLFCFA
1808
01FDFA
1803
O1FEFA
2F
ED79
9

OLFCFA
1808
01FOFA
1803
OLFEFA
ED78
2F

9

9

10

4

)

20 jeeerserrnrns S QU R CE  RERRRREREERNRFEREEE

30
40
30
60
70
80
50
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280 NRFDS
290
300
310
320
330 NDACS
340
350

ORG #5000

LD A,#F9 jCHR'e FA yaz

CRL 3 jPort A 1/0, Port B Out
LD  BC,#FAFF ;Part C In

outT  (C),A

LD A,%0C jREN ve IFC

CALL PORTBO  j;gonder

RET

LD A,#0A jAdres yada komut qonderilecegi
CALL PORTBO  jicin ATN'yi 1 yap

LD A, (#4000) ;%4000'den device adresini yada komutu oku
CALL PORTAD  jve bus'a gonder

CALL PORTCT  ;C Portunu oku

BIT 2,A ;SRG=1 ise

CALL NZ,5POL  ;serial poll programina git

LD A,%08 ;Bus’a NOT DAV ve ATN=0

CALL PORTBO  ;bilgisini gonder

CALL PORTCI ;C Portunu oku

BIT 0,A sNRFD=0 ise

JP  I,HATA  ;HATA yaz

BIT 1,A sNDAC=0 ise

JP 1,HATA  ;Hata yaz

RET

CALL PORTCI  ;C Portunu oku
BIT 0,A 1NRFD=0 ise

JR I,NRFDS ;bekle —
LD A,#09 ;B Portuna

CALL PORTBO  ;DAV mesajini gonder

CALL PORTCI +C Portunu oku

BIT 1,A sNDAC=0 ise
JR  I,NDACS jbekle
RET

J60 prerrrrrrrrrrrared 0 U T SEebbitebirediriesesiices
370 PORTAO LD  BC,RFAFC

380 R PORTO
390 PORTBO LD  BC,#FAFD
400 R PORTO
410 PORTCO LD  BC,¥FAFE
420 PORTO CPL

430 0T (C),A
440 RET

450

A0 presxpprrabretiess [ N SERERERERRRERRRERRRERRRERY
470 PORTAI LD  BC,HFAFC

480

JR  PORTI

490 PORTBI LD  BC,#FAFD

500

JR PORTI

510 PORTCI LD  BC,#FAFE

520 PORTI
530
340
550 SPOL
560

IN A, (0
cPL
RET

RET



NEEE

9100
5100
9102
3103
3106
9108
S10A
510D
310
912
51135
3118
SH1A
Sic
JL1E
921
9124
5125
5128
124
S12C
512D
S12E
S12F
9131
134
5137
139
o138
3130
5140
5141
5143
5145
al4é
5148
5148
S14C
5140
SI4E
5150
5152
153
9153
3138
S13A
515D
S1SF
J162
5164
ale7
5169
916C
BBSA

G4

(2

RETURE Assembler, Page 2

3EFA
2F
O1FFFA
ED79
3E03
CD5250
2100435
302
CD5250
CD3ESO
CB47
28F9
303
CD5250
CD3950
FS
COSESO
CB4F
2020
F1

17

FS
JE01
CD3250
CDSESO
C47
20F9
JE03
CD5250
Fl
0603
2803
23
18C8
220041
c9

Fi

F3
Db4l
280D
9
JE30
CDSABB
3E29
CDSABB
JE36
CDSABB
JE29
CDSABB
JEFF
320140
c9

S0 jeexerersnses A CCEP T 0 R SREbEREbEERsssEsss
390 ORG #5100

600 LD A,#FA ;CHR'e FA yaz

610 BRL =% jPort A 1/0, Port B In,
620 LD  BC,¥FAFF jPort C Out

630 ouT  (C),A

640 LD  A,%03 tNDAC=1 ve

650 CALL PORTCO iNRFD=1 yap

660 LD  HL,#4500 jHL'ye veri baslangic adresini
670 NRFDA LD  A,%02 sNRFD'yi 0 yap

680 CALL PORTCO

690 DAVI  CALL PORTBI ;B portunu oku

700 BIT 0,A ;DAV teline bak

710 JRI,DAVI ;DAV=0 ise bekle

720 LD  A,#03 NRFD'yi 1 yap

730 CALL PORTCO

740 CALL PORTAI jdatayi oku

750 PUSH AF jStack'e at

760 CALL PORTBI 1B Portunu oku

770 BIT 1,A jATN teline bak

780 JR  NZ,ADRESS j1 ise MYLAD ile kontrol et
790 POP AF jDatayi Stack'ten cek
800 LD (HL),A j (HL) "den yazmaya basla
810 PUSH AF

820 NDACA LD A,#01 NDAC=0 NRFD=1 yap
830 CALL PORTCO

840 DAV2  CALL PORTBI +B Portunu oku

850 BIT 0,A ; DAV teline bak

860 JR  NZ,DAV2 ;0 degilse bekle

870 LD A,#03 ;NDAC=1 NRFD=1

880 CALL PORTCO

890 POP AF jDatayi al

900 SUB  #03 S2ETE"

910 JR  I,RETURN json RETURN'E git

920 INC HL jData icin adresi | arttir
930 JR  NRFDA

940 RETURN LD  (¥4100),HL .

950 RET ; jBasic'e don

960 ADRESS POP AF

970 PUSH AF

580 SuUB "A"

990 IR 1,NDACA

1000 RET

1010 HATA LD A,48

1020 CALL PRINT

1030 LD 4,4l

1040 CALL PRINT

1050 LD A,54

1060 CALL PRINT

1070 LD Al

1080 CALL PRINT

1090 LD A,¥FF

1100 LD  (¥4001),A

1110 RET

1120 PRINT EQU #BBSA

Pass 2 errors: 00
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1IV. MC68488 GENERAL PURPOSE
INTERFACE ADAPTER (GPIA)

A. DESCRIPTION AND EXPLANATION
OF PINOUTS

This new LSI NMOS device provides the interface
function between the IEEE 488 Standard instrument
bus and the M6800 family MPU bus. The MC6800 can
receive, process, and send messages to the interface
system through the MC68488. The MC68488 does not
make the MC6800 a stand-alone controller. However,
the MC6800/ MC68488 can implement the device con-
troller function with some additional external logic and
applicable software.

The MC68488 is able to automatically handle the
following interface protocol.

¢ Single or dual address capability

e Secondary address capability

e Complete source and acceptor handshake

e Complete talker and listener state diagrams

® Service request state diagram

® [ ocal lockout

e Parallel poll state diagram

® Device clear state diagram

® Device trigger state diagram

e eady for data (RFD) hold off

In addition, the MC68488 also has the additional
capabilities related to the M6800 family.

® Programmable Interrupts

e Trigger output pins
® DMA (Direct Memory Access) lines
® Address Switch Enable (ASE) output
- . S——
e Two transmit/receive buffer control outputs for
MC3448A transceivers
g 1 5 0
DMA Grant =1 — RS2
& = 138 rs1
24 37 Rse
el 1 36 i8p
bl 35 81
ot D212
— o i 4
o812 EENTT
DB2 — ..:% 84
pe31% =5 185
65423 £ g
5 —l —— IB7
326—'-‘1 128 /R 1
b7 122 /R 2
DMA Request —— -i ATN
DAV 25 £G
17 24
DAC — —— TRIG
18 29
S e e 22 Sha
RESET o REN
Vpp 22 121 =

FIGURE 23 — Pinouts for MC68488 GPIA

7

NOTE: All discussions of pinouts and logic signals
pertaining to the MC68488 or other M6800 family
devices are with reference to positive logic (i.e. 22.4 Vis
logic high). This is directly opposite to the 488-1975
Standard. Thus MC68488 pin designations will be the
logic inverse. Example: the NDAC line of 488-1975 is
the DAC pin of the MC68488.

TABLE 10—Description of MC68488 Pinouts

Symbol Description
DB@-DB7

Allows Data Transfer Between
the MPU and the MC68488

1BB-1B7 Allows Data Transfer Between
the MC68488 and the 488 Bus

CS Chip Select

RSQP-RS2 Register Selects

IRQ Interrupt Request

RESET Used to Initialize the Chip
During Power-on

DMA GRANT Direct Memory Access Grant

DMA REQUEST | Direct Memory Access Request

ASE Address Switch Enable

DAC Data Accepted

RFD Ready For Data

DAV Data Valid

ATN | Attention

IFC Interface Clear

SRQ Service Request

RER Remote Enable

EOI End Or Identify

T/R1-2 Transmit/ Receive Transceiver
Control Outputs

92 Derivative of MPU ¢2 Clock

R/W Read/ Write Line From MPU

TRIG Trigger out corresponds to
GET and fget command

Vss Ground

VDD +5 V Power Supply

.

GPIA/MPU Interface Signals

The MC68488 interfaces to the MC6800 MPU with
an eight-bit bidirectional data bus, a chip select,
Read/ Write line, Reset line, three register select lines, an
interrupt request line, two DMA control lines, and an
address switch enable linc.



GPIA Bidirectional Data (DBg-DB7)—The
bidirectional data lines allow the transfer of data
between the MPU and the GPIA. The data bus output
drives are three state devices that remain in the high
impedance (off) state except when the MPU performs a
GPIA read operation. The Read/ Write line is in the
read state when the GPIA is selected for a read
operation. e

GPIA Chip Select (CS)—This input signal is used to
select the GPIA. CS must be low for selection of the
device. Chip select decoding is normally accomplished
with logic external to the chip.

GPIA Read/Write Line (R/W)—This signal is
generated by the MPU to control register access and
direction of data transfer on the data bus. A low state on
the GPIA Read/ Write allows for the selection of one of
seven write only registers when used in conjunction with
the register select lines; RS@, RS1, RS2. A high state on
the GPIA Read/ Write allows for the selection of one of
eight read only registers when used in conjunction with
register select lines RS@, RS1, RS2.

GPIA Register Select (RS#, RS1, RS2)—The three
register select lines are used to select the various registers
inside the GPIA. These three lines are used in conjunc-
tion with the Read/Write line. to select a particular
register that is to be written or read. Table 11 shows the
register select coding.

Interrupt Request (IRQ)—The IRQ output goes to
the common interrupt bus for the MPU. Thisisan open
drain output which is wire-ORed to the IRQ bus. The
IRQ is set false (low) when an enabled interrupt occurs
and stays false until the MPU reads from the interrupt
status register.

Reset—The active low Reset line is used to initialize
the chip during power-on start up. Reset will be driven
by an external power-up reset circuit.

DMA Control Lines (DMA Grant, DMA
Request)—The DMA request line is used to signal
waiting data when Bl is set high for a DMA controller.
The DMA request line is set high if either the BI or BO
interrupt flags are set in the Interrupt Status Register
(ROW). The DMA request line is cleared when the
DMA grant is made true. The DMA grant line is used to
signal the GPIA that the DMA controller has control of
the MPU data and address lines. DMA Grant must be
grounded when not in use!

Address Switch Enable (ASE)—The ASE output is
used to enable the device address switch three state
buffers to allow the instrument address switch to be read
on the MPU bus.

Clock Input (Clk) — The CIk input is normally a
derivative of the MPU @2 clock. Itis designed to operate
at clock rates up to 1| MHz.

MC68488-GPIA /488 Interface Bus Signals

The GPIA provides a set of eighteen interface signal
lines between the M6800 and the 1IEEE Standard 488

bus.

Signal Lines (IBF-IB7)—These bidirectional lines
allow for the flow of seven bit ASCII interface messages
and device dependent messages. Data appears on these
lines in a bit-parallel byte-serial form. These lines are
buffered by the MC3448A transceivers and applied to
the 488 bus (DIO1-DIOS).

Byte Transfer Lines (DAC, RFD, DAV)—These
lines allow for proper transfer of each data byte on the
bus between sources and acceptors. RFD goes passively
true indicating that all acceptors are “ready for data.” A
source will indicate the “data is valid” by pulling DAV
low. Upon the reception of valid data by all acceptors,
DAC will go passively true indicating that the “data has
been accepted” by all acceptors.

Bus Management Lines (ATN, IFC, SRQ, EOI,
REN)—These lines are used to manage an orderly flow
of information across the interface lines.

Attention (ATN)—Is sent true over the interface to
disable current talkers and listeners freeing the signal
lines (IB@-1B7). During the ATN active state devices
monitor the signal path for addressing or an interface
command. Data flows on the signal lines when ATN is
inactive (high).

Interface Clear (IFC)—Is used to put the interface
system into a known quiescent state.

Service Request (SRQ)—Is used to indicate a need
for attention in addition to requesting an interruption in
the current sequence of events. This indicates to the
controller that a device on the bus is in need of service.

Remote Enable (REN)—is used to select one of two
alternate sources of device programming data, local or
remote control.

End or Identify (EOT)—is used to signal the end of a
multiple byte transfer sequence and in conjunction with
ATN executes a parallel polling sequence.

Transmit/Receive Control Signals (T/R 1, T/R
2)—These two signals are used to control the quad
transceivers which drive the interface bus. It is assumed
that transceivers equivalent to the MC3448A will be
used where each transceiver has a separate
transmit/receive control pin. These pins can support
one TTL load each. The outputs can then be grouped as
shown in Figure 26 (in the section on the MC3448A)
with SRQ hardwired high to transmit. The
transmit/ receive inputs of REN, IFC, and ATN are
hardwired low to receive. EOI is controlled by T/R 1
through the MC3448A (or an equivalent) allowing it to
transmit or receive. T/R 1 operates exactly as T/R 2
except during the parallel polling sequence. During
parallel poll EOT will be made an input by T/R 1 while
DAV and IB@/1B7 lines are outputs. During Serial Poll
T/R 1 will make EOI an input with DAV and the
IB@/ IB7 bus as outputs.

B. GPIA INTERNAL CONTROLS

AND REGISTERS*
*NOTE: Upperand lower case type designations will be
used with the register bits to indicate remote or local
messages respectively.




There are fifteen locations accessible to the MPU
data bus which are used for transferring data to control
the various functions on the chip and provide current
chip status. Seven of these registers are write only and
eight registers are read only. The various registers are
accessed according to the three least significant bits of
the MPU address bus and the status of the Read/ Write
line. Table 11 shows proper coding for register access
within the MC68488. One of the fifteen registers is
external to the IC but an address switch register is
provided for reading the address switches. Figure 24
shows actual bit contents of each of the registers.

Data-In Register R7TR — The data-in register is an
actual eight-bit storage register used to move data from
the interface bus when the chip is a listener. Reading the
register does not destroy information in the data-out
register. Normally DAC (data accepted) will remain low
until the MPU removes the byte from the data-in
register. The chip will automatically finish the
handshake by allowing DAC to go high. In RFD (ready
for data) holdoff mode, a new handshake is not initiated
until a command is sent allowing the chip to release
holdoff. This will delay a talker until the available
information has been processed.

Data-Out Register R7TW — The data-out register is
anactual eight-bit storage register used to move data out
of the chip onto the interface bus. Reading from the
data-in register has no effect on the information in the
data-out register. Writing to the data-out register has no
effect on the information in the data-in register.

TABLE 11 — Register Access

Register
RS2|RS1{RS¢|R/W/| Register Title Symbol

B B 1o 1 Interrupt Status ROR
0|01 O 0 | Interrupt Mask REW
g | 8:3t 1 1 | Command Status .| RIR
0] 0 1 0 | Unused —
0 1 0 1 Address Status R2R
0 g ) 0 | Address Mode R2W
-] 1 1 | Auxiliary R3R

Command
0 1 1 0 | Auxiliary R3W

Command
1 0] 0 1 Address Switch* R4R
1 9 <0 0 | Address R4W
1 5 1 | Serial Poll R5R
I (BN 0 | Serial Poll R5W
1 1 0 1 Command Pass- R6R

Through
1 iz:]2:0 0 | Parallel Poll R6W
| 1 1 1 Data In R7R
| 1 1 0 | Data Out R7W

*External to MC68488.

Interrupt Mask Register RW — The Interrupt
Mask Register is a seven-bit storage register used to
select the particular events that will cause an interrupt to
be sent to the MPU. The seven control bits may be set
independently of each other. If dsel (bit 7 of the Address
Mode Register) is set high CMD bit 2 will interrupt on
SPAS or RLC. If dsel is set low CMD will interrupt on
UACG, UUCG, and DCAS in addition to RLC and
SPAS. The Command Status Register R1R may then be
used to determine which command caused the interrupt.
Setting GET bit 5 allows an interrupt to occur on Group
Execute Trigger Command. END bit 1 allows an
interrupt to occur if EOT is true (low) and ATN is false
(high). APT bit 3 allows an interrupt to occur indicating
that a secondary address is available to be examined by
the MPU if apte (bit § of Address Mode Register) is
enabled and listener or talker primary address is
received and a Secondary Command Group is received.
A typical response for a valid secondary address would
be to set msa (bit 3 of Auxiliary Command Register)
true and dacr (bit 4 Auxiliary Command Register)
true, releasing the DAC handshake. BI indicates that a
data byte is waiting in the data-in register. Bl is set high
when data-in register is full. BO indicates that a byte
from the data-out register has been accepted. BO is set
when the data-out register is empty. IRQ allows any
interrupt to be passed to the MPU.

The Interrupt Status Register RER — The Interrupt
Status Register is a seven-bit storage register which corre-
sponds to the Interrupt Mask Register with an addition-
al bit INT bit 7. Except for the INT bit the other bits in
the status register are set regardless of the state of the in-
terrupt mode register when the corresponding event oc-
curs. The IRQ(MPU interrupt) is cleared when the MPU
reads from the register. INT bit 7 is the logical OR of
the other six bits ANDed with the respective bit of RFW.

Serial Poll Register RSR/W — The Serial Poll
Register is an eight-bit storage register which can be
both written into and read by the MPU. It is used for
establishing the status byte that the chip sends out when
it is serial poll enabled. Status may be placed in bits §
through 5 and bit 7. Bit 6 rsv (request for service) is used
to drive the logic which controls the SRQ line on the bus
telling the controller that service is needed. This same
logic generated the signal SRQS which is substituted in
bit 6 position when the status byte is read by the MPU
1B@-1B7. In order to initiate a rsv (request for service),
the MPU sets bit 6 true (generating rsv signal) and thisin
turn causes the chip to pulldown the SRQ line. SRQS is
the same as rsv when SPAS is false. Bit 6 as read by the
MPU will be the SRQS (Service Request State).

Parallel Poll Register R6W — This register will be
loaded by the MPU and the complement of the bits in
this register will be delivered to the instrument bus
IB@-1B7 during PPAS (Parallel Poll Active State). This
register powers up in the PP@ (Parallel Poll No
Capability) state. The reset bit (R3R/W) will clear this
register to the PP# state.

The parallel poll interface function is executed by



this chip using the PP2 subset (Omit Controller
Configuration Capability). The controller cannot
directly configure the parallel poll output of this chip.
This must be done by the MPU. The controller will be
able to indirectly configure the parallel poll by issuing an
addressed command which has been defined in the
MPU software.

Address Mode Register RZW — The address mode
register is a storage register with six bits for control: to,
lo, hlde, hlda, dsel, and apte. The to bit 6 selects the
talker/listener and addresses the chip to talk only. The
lo bit 5 selects the talker/listener and sets the chip to
listen only. The apte bit @ is used to enable the extended
addressing mode. If apte is set low the device goes from
the TPAS (Talker Primary Address State) directly to
the TADS (Talker Addressed State). The hlda bit 2
holds off RFD (Ready for Data) on ALL DATA until
rfdr is set true. The hlde bit 3 holds off RFD on EOI
enabled (low) and ATN not enabled (high). This allows
the last byte in a block of data to be continually read as
needed. Writing rfdr true (high) will release the
handshake.

Address Status Register RZR — The address status
register is not a storage register but simply an eight-bit
port used to couple internal signal nodes to the MPU
bus. The status flags represented here are stored
internally in the logic of the chip. These status bits
indicate the addressed state of the talker/listeneras well
as flags that specify whether the chip is in the talk only
or listen only mode. The ATN, bit 4, contains the
condition of the Attention Line. The ma signal is true
when the chip is in:

TACS — Talker Active State
TADS — Talker Addressed State
LACS — Listener Active State
LADS — Listener Addressed State
SPAS — Serial Poll Active State

Address Switch Register R4R — The address switch
register is external to the chip. There is an enable line
(A_SE') to be used to enable three-state drivers connected
between the address switches and the MPU. When the
MPU addresses the address switch register the enable
line directs the switch information to be sent to the
MPU. The five least significant bits of the eight-bit
register are used to specify the bus address of the device
and the remaining three bits may be used at the
discretion of the user. The most probable use of one or
two of the bits is for controlling the listener only or talk
only functions. (See Figures 25 and 29 and the section
on Addressing.)

Address Register R4W — The Address Register is
an eight-bit storage register. The purpose of this register
is to carry the primary address of the device. The
primary address is placed in the five least significant bits
of the register. If external switches are used for device
addressing these are normally read from the Address
Switch Register and then placed in the Address Register
by the MPU.
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ADI through ADS5 bits @-5 are for the device's
address. The Isbe bit 7 is set to enable the Dual Primary
Addressing Mode. During this mode the device will
respond to two consecutive addresses, one address with
ADI equal to # and the other address with AD1 equal
to 1. Forexample, if the device's address is SgF, the Dual
Primary Addressing Mode would allow the device to be
addressed at both $4F and SOE. The dal bit 6 is set to
disable the listener and the dat bit 5 is set to disable the

talker.
This register is cleared by the Reset input only (not

by the reset bit of R3IR/W).

When ATN is enabled and the primary address is
received on the IBU-7 lines, the MC68488 will set bit 7 of
the address status register (ma). This places the
MC68488 in the TPAS or LPAS.

When ATN is disabled the GPIA may go to one of
three states: TACS, LACS or SPAS.

Auxiliary Command Register RIR/W — Bit 7,
reset, initializes the chip to the following states (reset is
set true by external Reset input pin and by writing into
the register from the MPU):

SIDS—Source Idle State

AIDS—Acceptor Idle State

TIDS—Talker Idle State

LIDS—Listener Idle State

LOCS—Local State
NPRS—Negative Poll Response State
PPIS—Parallel Poll Idle State
PUCS—Parallel Poll Unaddressed

to Configure State
PP@—Parallel Poll No Capability

rfdr (release. RFD handshake) bit 6 allows for
completion of the handshake that was stopped by RFD
(Ready For Data) holdoff commands hlda and hlde.

fget (force group execute trigger) bit @ has the same
effect as the GET (Group Execute Trigger) command
from the controller.

rtl (return to local) bit 2 allows the device to respond
to local controls and the associated device functions are
operative.

dacr (release DAC handshake) bit 4 is set high to
indicate that the MPU has examined a secondary
address or an undefined command.

ulpa (upper/lower primary address) bit 1 will
indicate the state of the LSB of the address received on
the DIO1-8 lines at the time the last Primary Address
was received. This bit can be read but not written by the
MPU.

msa (valid secondary address) bit 3 is set true (high)
when TPAS (Talker Primary Addressed State) or LPAS
(Listener Primary Addressed State) is true. The chip will
become addressed to listen or talk. The primary address
must have been previously received.

RFD, DAV, DAC - (Ready For Data, Data Valid,
Data Accepted). These bits assume the same state as the
corresponding signal on the MC68488 package pins.
The MPU may only read these bits.

dacd (data accept disable) bit | set high by the MPU



INTERRUPT STATUS REGISTER
(Read Only)

INT l BO l GETI X IAFT[CMDIEND =1

INT — Logical OR of all other bits in this register ANDed with
the respective bits in the interrupt mask register.

BO — A byte of data has been output

GET — A Group Execute Trigger has occurred

APT — An Address Pass-Through has occurred

CMD — SPAS + RLC + dsel (DCAS + UUCG + UACG) has occurred

END — An EOI has occurred with ATN = 0

Bl — A byte has been received

INTERRUPT MASK REGISTER
(Write Only)

IRQ | BO | GET X APT | CMD| END| BI

IRQ — Mask bit for IRQ pin

BO — Interrupt on byte output

GET — |Interrupton Group Execute Trigger

APT — Interrupt on Secondary Address Pass-Through

CMD - Interrupt on SPAS + RLC + dsel (DCAS + UUCG + UACG)
END — Interrupton EOIl and ATN

BI — Interrupt on byte input

COMMAND STATUS REGISTER
(Read)

UACG| REM | LOK x RLC | SPAS|DCAS|UUCG

UACG— Undefined Addressed Command

REM -~ Remote Enabled

LOK -~ Local Lockout Enabled

RLC — Remote/Local State Changed
SPAS — Serial Poll Active State is in effect

DCAS — Device Clear Active State is in effect
UUCG ~ Undefined Universal Command

ADDRESS STATUS REGISTER

(Read Only)
ma to lo ATN | TACS|LACS|LPAS | TPAS
ma — my address has occurred
to — the talk-only mode is enabled
lo — the listen-only mode is enabled
ATN — The Attention command is asserted

TACS — GPIA is in the Talker Active State

LACS — GPIA is in the Listener Active State

LPAS — GPIA is in the Listener Primary Addressed State
TPAS — GPIA is in the Talker Primary Addressed State

ADDRESS MODE REGISTER

(Write Only) =
dsel l to l lo I X 1 hdle l hdlal X I apte
dsel — configure for automatic completion of handshake

sequence on occurrence of GET, UACG, UUCG, SDC,
or DCL commands

to — set to talk-only mode

lo — set to listen-only mode

hdle — Hold-off RFD on end

hdla — Hold-off RFD on all data

apte — Enable the address pa;»through feature

ADDRESS SWITCH REGISTER
(Read Only)

UD3 | uUD2 | UD1 | AD5| AD4| AD3| AD2 | AD1

AD1-ADS — Device address

UD1-UD3 — User definable bits

When this “‘register’’ is addressed, the ASE pin is set which allows
external address switch information from bus device to be read.

AUXILIARY COMMAND REGISTER

rfdr | feoi | dacr dacd Write
reset msa rtl fget
DAC | DAV | RFE ulpa Read
reset — initialize the chip to the following status:

(1) all interrupts cleared

(2) following bus states are in effect: SIDS, AIDS, TIDS,
LIDS, LOCS, PPIS, PUCS, and PPg

(3) bit is set by Reset input pin

msa — if GPIA isin LPAS or TDAS, setting msa will force GPIA
to LADS or TADS

rtl — return to local if local lockout is disabled

ulpa — state of LSB of bus at last-primary-address receive time

fget — force group execute trigger command from the MPU
has occurred

rfdr — complete handshake stopped by RFD holdoff

feoi — set EOI true, clears after next byte transmitted

dacr — MPU has examined an undefined command or secondary
address

dacd — prevents automatic handshake on Addresses or Commands

ADDRESS REGISTER
(Write Only)

Isbe dal dat | ADS5 | AD4 | AD3 | AD2 | AD1

Isbe — enable dual primary addressing mode
dal — disable the listener
dat — disable the talker

AD1-ADS — Primary device address, usually read from address
switch register

Register is cleared by the Reset input pin only.

SERIAL POLL REGISTER
(Read)

S8 |SRQS| s6 S5 sa S3 s2 S1

S1-S8 — Status bits
SRQS — Bus in Service Request State

SERIAL POLL REGISTER
(Write)

S8 rsv Sé S5 sS4 S3 Ss2 s1

S1-S8 — Status bits
rsv — generate a service request

COMMAND PASS-THROUGH REGISTER
(Read Only)

B7 B6 BS B4 B3 B2 B1 B¢

An eight-bit input port used to pass commands and secondary
addresses to MPU which are not automatically interpreted by the
GPIA

PARALLEL POLL REGISTER

(Write Only)

ppg | PP7 | PP6 | PPs | PPa | PP3 | PP2 | PP1

Bits delivered to bus during Parallel-Poll Active State (PPAS)
Register powers up in the PP state
Parallel Poll is executed using the PP2 subset

DATA-IN REGISTER
(Read Only)

DI7 | OI6 | DIS | DI4a| DI3| DI2| DI1| DI@

DI@-D17 — Correspond to DIO1-DIO8 of the 4881975 Standard
and IB@-1B7 of the MC68488

DATA OUT REGISTER
(Write Only)

[007 IDOGl DOS l 004] DOZ!' DO2| DO1 rDOﬂ]

DOP-DO7 ~ Correspond 1o DIO1-DI1O8 of the 4881975 Standard
and 1BB-1B7 of the MC68488

FIGURE 24 — Bit Contents of Registers



will prevent automatic handshake on Addresses or
Commands. dacr is used to release the handshake.
feoi (forced end or identify) bit 5 tells the chip to

send EOT low with the next data byte transmitted. The
EOI line is then returned high after the next byte is
transmitted. NOTE: The following signals are not
stored but revert to a false (low) level one clock cycle
(MPU 92) after they are set true (high):

rfdr

feoi

dacr

These signals can be written but not read by the
MPU.

Command Status Register RIR — The command
status register flags commands or states as they occur.
These flags or states are simply coupled onto the MPU
bus from internal storage nodes. There are five major
address commands. REM shows the remote/local state
of the talker/ listener. REM bit 6 set low implies the local
state. LOK bit 5 shows the local lockout status of the
talker/listener. RL.C bit 3 is set when a change of state of
the remote/local flip-flop occurs and reset when the
command status register is read. DCAS bit | indicates
that either the device clear or selected device clear has
been received activating the device clear function. SPAS
bit 2 indicates that the SPE command has been received
activating the device serial poll function. UACG bit 7
indicates that an undefined address command has been
received and depending on programming the MPU
decides whether to execute or ignore it. UUCG bit 4
indicates that an undefined universal command has
been received.

Command Pass-Through Register R6R — The
command pass through is an eight-bit port with no
storage. When this portisaddressed by MPU it connects
the instrument data bus (IBF-1B7) to the MPU data bus
DB@-DB?7. This port can be used to pass coniinands and
secondary addresses that aren’t automatically inter-
preted through to the MPU for inspection.

C. ADDRESSING

The MC68488 has internal logic which can
recognize certain bit patterns on the IBP-IB7 lines.
When ATN is true, this logic must determine if the bits
comprise a valid command or an address. Talk and
Listen addresses must have the XI#XXXXX and
X@IXXXXX bit patterns respectively. Multiline com-
mands have X@FXXXXX or X11XXXXX formats. In
addition, if a Universal Command is not one that is
recognized by the MC68488 logic, the UUCG bit in the
Command Status Register will be set. See Table 12 for
command patterns, and Table 7 for defined commands.

The GPIA has the ability to respond to two
addresses in the Dual Primary Addressing mode. In this
mode, the device will respond to two addresses which
differ only in the LSB (AD! of the address register) of
address. To determine which of the two was actually

o

N

transmitted, the contents of the ulpa bit of the Auxiliary
Command Register must be examined.

The use of the alphanumeric portion of the IS@-7
code (commonly ASCII) is strongly recommended for
coding of device dependent messages and data. Thus,
the defined Universal and Addressed Commandscan be
coded as either ASCII or equivalent hexadecimal
characters, where the MSB will be assumed @ since it is
always a “don't care” anyway. Table 13 shows the
commands and addresses and their ASCII and hex-
adecimal equivalents.

TABLE 12 — Command & Address Formats

Addressed Commands XHIXXXX
Universal Commands X0gIXXXX
Listen Addresses XFIXXXXX
Talk Addresses XIAXXXXX
Secondary Commands XIXXXXX

TABLE 13 — ASCII and Hexadecimal Equivalents
ATN =1

Command Hex
Mnemonic ASCII Code Equivalent (S)
GTL SOH g1
SDS EOT g4
PPC ENQ 5
GET BX g8
TE—— HT #9
LLO DCl1 11
DCL 0C4 14
PPU " NAK 15
SPE CAN 18
SPD EM 19
Secondary Blank thru~ 60 thru 7E
Commands
ATN = 1
Hex
ADDRESS ASCII CODE | Equivalent (S)
Listen Address SP thru > 20 thru 3E
Unlisten ? 3F
Talk Address @ thrua 49 thru SE
Untalk — SF

Device Addressing Procedure:

1. Set Address Switches to desired Device Address

2. Turn On power

3. Program MPU to Address Register R4R (this
Enables the Three-State Address Switch buffers
and applies the contents to the MPU Data Bus).
Load contents into Accumulator A.



4. Store contents of Accumulator A into Register
R4W. This is the same address as in the previous

5. Pull RESET pin LOW to initialize all internal

step. Only the state of R/W has changed.

registers (except R4W).

in either the LPAS or TPAS State.

6. Afterstep 5 is completed, at any time the device's
Primary Address is presented on the IBJ-7 lines
and ATN is Enabled, the GPIA will recognize its
address. This will cause the GPIA to set bit 7 of
the Address Status Register and place the GPIA

Voo Address
Switches
Three-State
Buffers e
o) AD1
\0___ og
AD2
o o 1 > * o1
AD3
JQ\G 9 L E 3 D2
MC8T97
ADa
o o T - ® D3
MPU
ADS
o O > 4 04
o
r.- j D5
Pulldown E D6
Resistors
D7
R/W
2 J l_
uo1 O—— gl R/W
DBP
MC8T97
ub2 O—p 081
uo3 00— DB2
DB3
% GPIA
‘ E DB4
NOTES:
1. TieUD1 HIGH for LISTENER ONLY D8s
device, otherwise tie LOW.
2. Tie UD2 HIGH for TALKER ONLY DB6
device, otherwise tie LOW.
3. Tie UD3 LOW. Dual Primary Mode can D87
be enabled with subsequent software.
ASE
»~
(Goes LOW when register R4R is selected.)
FIGURE 25 — Device Address Connections
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D. PROGRAMMING EXAMPLE

Programming of the MC6800/ 68488 is beyond the An example of a GPIB program implementation
scope of this brochure. Techniques of programming are follows. This program is for illustrative purposes only
discussed in the M6800 Microprocessor Programming and is not intended to necessarily be the most efficient or

Reference Manual.

LDAA
STAA

LDAA
STAA
STAA
STAA

LDAB
LOOP LDAA
CMPA
BEQ
LDAA
STAA
INX
DECB
BNE
LDAA
STAA
LDAA
STAA
RTS

practical software for any given application.

**BASIC SOFTWARE TALKER CONFIGURATION**

$5004
$5004

#SOg

$5093
$5009
$5092

#3904
$5000
#3590
LOOP
8,X
$5007

LOOP
#3290
$5093
g, X
$5047

Assume the MC68488 is at address location $5809.
READ the device's address on the ADDRESS SWITCHES.
WRITE the address into the ADDRESS REGISTER.
NOTE: Assume the device's address was SGA.
(AD5-ADI corresponds to #1419 respectively.)
LOAD ACC A with zeros.
This clears the reset bit.
Mask all interrupts (if desired) in the INTERRUPT MASK REGISTER.
Select no special features in the ADDRESS MODE REGISTER.

NOTE: Atthistime the controller will address the device to TALK in the following
manner.

ENABLE ATN and send mta (my talk address) on the DIO1-8 lines which would be
X 1901619 (34A). Now DISABLE ATN. A READ of $56g2 ADDRESS
STATUS REGISTER will show:

$89 ma (Bit 7), TACS (Bit 3), and TPAS (Bit @) will be set HIGH. At this time the
device is ready to TALK.

BO (Bit 6) of the INTERRUPT STATUS REGISTER will be HIGH. Writing a
byte to $5807 DATA OUT REGISTER will reset BO to ZERO. BO is set HIGH
when the device(s) listening accepts the data. A possible software approach to
output five bytes of data from memory pointed to by the INDEX REGISTER to
the 488 bus is as follows:

Counter.

LOAD ACCUMULATOR A withcontents of INTERRUPT STATUS REGISTER.
Check for Bit (BO) to be set.

If BO is Zero, keep checking.

Get a byte of data (BO went set).

Output to DATA OUT REGISTER and on to bus.
Increment pointer.

Decrement counter.

If not finished, loop back.

Load ACCUMULATOR with 24.

SET EOI (this precedes last byte of data).

Remove last byte from buffer.

Writes to DATA OUT REGISTER and bus.

End of Subroutine.
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**BASIC SOFTWARE LISTENER CONFIGURATION**

Assume the MC68488 is at address location $5090.

LDAA  $50p4 READ the device's address on the ADDRESS SWITCHES.
STAA $5004 WRITE the address into the ADDRESS REGISTER.
NOTE: Assume the device's address was $d6.
(AD5-ADI corresponds to @g11d respectively.)
LDAA #3090 LOAD ACC A with zeros.
STAA $5003 This clears the reset bit.
STAA $5000 Mask all interrupts (if desired) in the INTERRUPT MASK REGISTER.
STAA $5092 Select no special features in the ADDRESS MODE REGISTER.
NOTE: At this time the controller will address the device to LISTEN in the
following manner:
ENABLE ATN and send mla (my listen address) on the DIO1-8 lines which would
be X@189118 (526). Now DISABLE ATN. A READ of $5¢92 ADDRESS
STATUS REGISTER will show $86 ma (Bit 7), LACS (Bit 2), and LPAS (Bit 1)
will be set HIGH. At this time the device is ready to LISTEN.
BI (Bit @) of the INTERRUPT STATUS REGISTER will be LOW. BI will go
HIGH to indicate that a data byte is available in the DATA-IN REGISTER at
$5007. Reading the DATA-IN REGISTER will reset BI (Bit #). A possible
software approach could be as follows: Accept data from the 488 bus to a memory
buffer pointed to by INDEX REGISTER.
LOOP1 LDAA  $500¢ Load ACC A with contents of INTERRUPT STATUS REGISTER.
TAP Transfers ACC A contents to CONDITION CODE REGISTER.
BCC LOOP 1 LOOP until carry bit is set. This indicates BI is set in RAR.
BVS LOOP 2 BRANCH to LOOP 2 if overflow is set, indicating END, bit 1,
of RAR has set (i.e., Controller has sent EOI).
LDAA  $5097 LOAD DATA-IN REGISTER into ACC A. This resets bit BI.
STAA g,X STORE the data byte in the buffer.
INX Increment pointer.
BRA LOOP 1 BRANCH back to LOOP 1 and check to see if BI is set.
LOOP 2 INX Increment pointer. =
LDAA  $5007 Get the last byte of data from the DATA-IN REGISTER.
STAA 9,X Put last byte in the buffer.
RTS End of Subroutine.
; RAANEIS ADDRE-SS A Schottky technology assures high speed while PNP
Hexadecimal : e buffered input structures guarantee low input loading
Address MC68488 Registers (R/W) for MOS compatibility. Both driver and receiver
$5000  Interrupt Status/Interrupt Mask elements are non-inverting.

$5001 Command Status/—

$5002 Address Status/ Address Mode

$5003 Auxiliary Command/ Auxiliary Command
$5004  Address Switch/ Address

$5035  Serial Poll/Serial Poll

$5006  Command Pass-thru/ Parallel Poll

$5007 Data In/Data Out

V. MC3448A BUS TRANSCEIVERS

The MC3448A is a quad bidirectional transceiver
for mating MOS or bipolar logic systems to the 488 bus.
Each channel provides back-to-back driver and receiver
elements plus the required bus terminations. Direction
of data flow is controlled by three-state disabling of the
undesired direction element (i.e. driver or receiver).

A pullup enable input is provided on each pair of
drivers which allows selection of open-collector or three-
state driver configuration.

Additional features include:

e Minimum receiver hysteresis of 400 mV for
improved noise immunity

e Power up/down protection to assure that no
invalid information is transmitted to the bus
during these time periods

® No bus loading (including terminations) when
power is removed from the device

e Fast propagation delay times

e Selection of three-state or open-collector con-
figurations.
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The pinouts and truth table for the MC3448A are

given in Figure 26.

S T e
Send/Rec. v
Input A E] cc
Send/Rec.
Data A |~ H
o - :] Input D
-
Bug'l =16 % 3 Dasta O
Pull-Up ..
Enable E E] Bus O
Input A8 Pull-Up
Bus B8 |* 3 Enable
@W Input C-0
Osta B | E ﬁ E] Bus C
Send/Rec. [ s] Deta C
Input 8 3
Send/Rec.
Gng E 3 Input C
TRUTH TABLE
Send/Rec Enable Info. Flow Commaents
0 x Bus " Data
1 1 Dats *8us Active Pull Up
] o Data = Bus Open Col.
X « Don't Care

FIGURE 26 — Pinouts and Truth Table

Four MC3448A transceivers are required to buffer
the 16 bus lines. Figure 27 shows the connections of the
transceiver Send/ Receive and Pullup Enable inputs.

Figure 28 shows the proposed Motorola 483-1975
system along with the required interconnections, while
Figure 29 shows an expanded system with bus ex-
tenders, and provisions for generous amounts of ROM,
RAM, peripherals, and I/O.

Three-State or Open-Collector
unless parallel poll mode is
used. Ground for Open-

Collector in that case.

488-1975
BUS SIDE

NOTE: Although each Pullup Enable
input controls a pair of drivers,
individual control is shown here to
illustrate which lines must be tied
low for open-collector operation,

4-MC3448A

DIO1
DIO2
DiO3

DI04

SEND/REC
INPUTS

—oO T/R2

DIOS
DIO6
DIO7
DIO8

DAV
NRFD
NDAC

ATN

MC68488
SIDE

B L L

r/

IFC
REN

SRQ

%

SN R R AR R A IRERY:

I

——O0 VpD

PULLUP ENABLE
INPUTS

O T/R1
5

FIGURE 27 — MC3448A Direction Control and Pullup Enable




IEEE 488-1975 BUS

Management

Bus

Hand-shake

Bus

Data

i N,

FIGURE 28 — Simple System Configuration
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IEC/IEEE BUS INTERFACE

The HEF4738V is an implementation of the IEC-bus as described in IEC report 66 CO 22 (interface
system for programmable measuring apparatus) as well as in IEEE standard 488-1975 (standard digital
interface for programmable instrumentation).

Together with bus-drivers, level converters and multiplexers it is suitable for connecting electronic
programmable and non-programmable equipment to an IEC/IEEE interface bus.

All inputs have standard HE4000B family levels,

In the circuit the following standard interface functions are incorporated:

¢ Complete source handshake (subset SH1)

¢ Complete acceptor handshake (subset AH1)

¢ Basic talker with serial poll and talk-only mode (when It = LOW, subset T1; It = HIGH, subset T5)
¢ Basic listener with listen-only mode (when It = LOW, subset L1; It = HIGH, subset L3)

¢ Complete service request (subset SR1)

¢ Complete remote local (subset RL1)

¢ Remote parallel poll configuration (subset PP1)

¢ Complete device clear (subset DC1)

¢ Complete device trigger (subset DT1)

¢ Some controller facilities

DEVICE
LISTENER H.S._ MANAGEMENT BUS
DEVICE .
- F4738V
“Commanps | HEF4738

DEVICE §EViCE TALKER THREE-LINE :ggé
S o HANDSHAKE -

| &

g w

>

w o =

Q w

5 23

« X >

- w s

Z=|
DATA BUS
Fig. 1 Basic IEC/IEEE bus interface using the HEF4738V. il
SUPPLY VOLTAGE FAMILY DATA ’
rating | recommendad / T v R .
[ operating Ipp LIMITS category LSI |
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GENERAL DESCRIPTION

The inputs IRFD, IDAC, TDAV, I1FC, iREN, TATN, ITDY and IDIO1to IDIO7 must be connected via

an inverting TTL to LOCMOS level converter to the respective bus lines: NRFD NDAC, DAV, IFC,

REN, ATN, IDY and DIO1 to DIO7.

The outputs ORFD, ODAC, ODAV and OSRQ can drive one standard TTL load and are suitable for

driving NRFD, NDAC, DAV and SRQ via an inverting bus-driver circuit.

The parallel poll outputs OP1, OP2, OP3 and OPP can also drive one standard TTL load. Outputs OP1,

OP2 and OP3 are connected to flip-flops, which store the attendant bits P1, P2 and P3 of the last PPE

message. OP1, OP2 and OP3 have to be decoded externally and multiplexed to the DIO-lines when OPP

is LOW.

All other output stages are standard HE4000B family.

Most of the functions in the |IEC/IEEE interface IC are realized with synchronous sequential logic,

which is driven from the clock input CP. HIGH to LOW transitions are used to synchronize input

signals and LOW to HIGH transitions trigger the internal flip-flops. In order to meet the |EC/IEEE

timing specifications, the maximum clock frequency is 2 MHz. The maximum data transfer is then

200 kbytes/second.

Input Trdy (not ready for next message) and output Odvd (data valid device) are intended for a two-

wire handshake procedure between the acceptor function in the IC and the data input of the device

(instrument to be connected to the interface system). The procedure is made so, that if the device

reacts fast enough, the handshake procedure can be omitted by interconnecting Odvd and Trdy. The

conditions to be fulfilled by the device are:

® The device must be able to accept a data byte within one clock period after dvd goes HIGH under
all conditions.

® The device must be ready to process a data byte within two clock periods plus the minimum settling
time of the talker devices under all conditions.

Input Tnba (not new byte available) and output Odcd (don’t change data) are intended for a two-wire

handshake procedure with the source function in the IC and the data output of the device (instrument).

The procedure is so made that if the device reacts fast enough the handshake procedure can be omitted

by interconnecting Odcd and Tnba. The conditions to be fulfilled by the device are:

® The device must be able to set a new data byte on the bus within one clock period after ded goes
LOW under all conditions.

® The device must be able to have the next data byte available within seven clock periods under all
conditions. -

Input Isr and output Ored should be connected to an extemal parallel-in/serial-out {(when Ored is

HIGH parallel-in, when LOW serial-out) shift register, which must be connected to the clock CP and

must trigger on the LOW to HIGH transitions. The data on the parallel inputs of this external shift

register are loaded in parallel and shifted-out via input Isr into an internal shift register. The eleven

serial input signals are in the order of shifting: A5, A4, A3, A2, A1, ton, lon, It, rsv, rtl and ist.

Signals A5, A4, A3, A2 and A1 represent the device talker and listener address. When signal It (either

listener or talker) is HIGH, a listener addressing sets the talker to the idle state and a talker addressing

sets the listener to the idle state (subset T5 and L3). With It LOW, the device can be addressed to be a

listener and a talker. Because of the serial input procedure, all these input signals arrive in the interface

functions of the IC between 16 and 32 clock cycles.

The signals ton, lon, rsv, rtl and ist are standard |EC/IEEE inputs. When using ton or lon no controller

action is possible.

The output Oclr or Otrg is HIGH for one clock pulse if DCAS (device clear active state) or DTAS (device

trigger active state) respectively is active.

August 1982\
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The output Oloc is HIGH when LOCS (local state) or LWLS (local with lock -out state) is active,

Output OSRQ is HIGH when the rsv signal is read from the external shift register and the SRQS
(request service state) is active. After this request has been answered by a serial poll, ORQ3is HIGH in
the APRS (affirmative poll response state). The inverted signal on ORQS must be multiplexed to bus-
line D107, together with the status byte of the other D10 lines, when output Osp is HIGH in the SPAS
(serial poll active state). b

When the device is in the SPAS state the signal rsv may be removed (can be checked on ORQ3).

N.B.: When the interface has asked for service via rsv and is addressed as talker in the serial poll mode, a
handshake must be initialized by the device via Inba.

Input Icats and output Otct are intended for use of this IC in a controller, When Icats is HIGH, the
source handshake function will exit SIDS and SIWS and enter respectively SGNS and SWNS. When the
controller function is not used, the input Icats must be connected to Vgg. Output Otct is HIGH if the
tct message is sent over the interface and the ACDS state is active. A HIGH on input Ipon sets each
function to its initial state. This level can be set to LOW after the IC has received 32 clock pulses at
stabilized supply voltage.

I (August 1982 659
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5105 1 |
106 [ 2 |

QOred E

i
Ipon E

iDAV [13
irdy |14

oRFD [15]

oDAC 16

HEF4738V

I

40| VpD
39|iDI04
38/iDI03
37|iDI02
36/iDIO1
35| Otrg
34 | Otct
33| Oclr
32| Oloc
J11CP
30| Ota
29 | Osp
28 | IREN

27 | lcats

22 | Odcd

21|0ORQS

7275519

Fig. 2 Pinning diagram; for abbreviations

see the following list.

HEF4738VP: 40-lead DIL; plasic (SOT-129).

Input pins

;'721%‘33% =1DIO1to 7: input DIO
4=1DY input IDY not

*9 =lsr input shift register

11 =0IFC input IFC not

12 = Ipon input pon

13 =IDAV input DAV not

14 = Irdy input rdy not

18 =TATN input ATN not

24 = |RFD input RFD

25 = Inba input nba not

26 = IDAC input DAC

27 = lcats input cats

28 =TREN input REN not

31=CP clock pulse input

Output pins

5 =0PP output PP

8,7,6,=0P1 to OP3 output P1 to P3

10 = Ored output red

15 =0RFD output RFD

16 = ODAC output DAC

17 = Odvd output dvd

19 = OSRA output SRQ not

21 =0RQS output RQS not

22 = Odcd output ded

23 = 0DAV output DAV not

29 = Osp output sp

30 =0ta output ta

32 =Oloc output loc

33 =Oclr output clr

34 = Otct output tct

35 =0trg output trg

Supply pins

20 = Vgg: more negative supply line

40 =Vpp: more positive supply line

* Isr is serial input for signals A5, A4, A3, A2, A1, ton,
lon, It, rsv, rtl and ist.

Note

Because the circuit uses positive logic and the bus uses
negative logic, all inputs and outputs to the bus must
be inverted. For that reason, all terminals that are
working with the bus have mnemonics which are the
inverted ones of those on the bus.

660 August 1982\ r
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IEC/IEEE bus interface
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INS8255 PPI ENTEGRE LRVRESI XATALOG BiLngisi
Nauonal APRIL 1978
| A4 Semiconductor
a
| INS8255 Programmable Peripheral Interface

General Description

Tha INS8255 is a programmable peripheral interface
contained in a standard, 40-pin dual-in-line package. The
chip, which is fabricatad using N-channel silicon gate
technology, functions as 3 general-purpose parallel
input/output interface in National Semiconductor’s
NBOBO microcomputer family. The functional configura-
tion of the iINS8235 is programmed by the system
softwara so that narmally no external logic is required to
interface paripneral devices.

The 1NSB255 ras thrae basic modes of operation that
©un be selacted by the system software. In the first mode
(Muda 0), the INSH265 provides simple input and
output operations for three 8 bit ports. Data is simply
wreittan to or read fram a specified port (Port A, B ou C)
without the use of “handshaking” signals. In the second
mode (Mode 1), the INSB255 enables the transfer of
input/output data to or from a specified 8-bit port
(Port A or 8} in conjunction with strobes or “hand-
shaking’’ signals. Ports A and B use the lines of Port C in
this mode to generate or accept the “handshaking”

signals with the peripheral device. In the third mcda
(Mode 2), the INS8255 enables communications with 2
peripheral device or structure via one bidirectional 8-bit
bus port (Port A). ""Handshaking” signals are provided
over the lines of Port C in this mode to maintain proper
bus flow discipline.

Features

* Qutputs Source 1 mA at 1.5 Voits

* 24 Programmable Input/Output Pins
= Direct Bit Set/Resat Capability

* TTL Compatible

@ Reduces System Component Count
= MICROBUS™* Compatible

iINS8255 MICROBUS Configuration

ADDRESS
BUS

CcPU
GROUP

OO~

are dehined

Y lradmnack, Natonal sorieanihe lor o

AR Matiane Sannen Lo

8

Ay
Ap ‘ 1

07-00 e o
Hﬂu 07-00 PORT
WA - ol
e ule
cs gy vssss |
RESET neser PO e

oar

Typical Diageam of MODE Q operation. The 8 bitpors A 8, C
\ the user's prageam to be aither an input or an
output hom/to the periphecals.

adeuRu| |esaydusd sjqewweibold SSZESNI
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DC Electrical Characteristics

Ta=0Cto +70°C; Vee

1BV 1 B%; Vg = OV

Symbol Paramaeter Min. | Typ. | Max. | Unit Test Conditions
ViL Input Low Voltage 08 v
Ve | Input High Voltage " |20 y S T Pl Sy
VoL | Output Low Voltage 04 |V g~ 16mA Coes
Vou | Output High Voltug 24 V [lon - -50uA (-100A tor D 8 Por
'ON[‘l Dulmqton Drive Current 20 mA [Vou - 1.5V, Rexy < 39002
lce Power S, Supply Current 40 mA 3
NOTE:

1. Available on 8 pins only of ports B and C. Selectod randomly.

AC Electrical Characteristics

TA =0°Cto +70°C; Vog = +5V £ 6%, Vgg = 0V

Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions

tww | Pulse Width of WA 400 ns

tpw | Time D.8. Stable before WR 50 ns

twp | Time D.B. Stable after WR_ 35 ns

taw | Time Address Stable before WR 20 ns

twA | Time Address Stable after WR 120 T

tcsw | Chip Select on to WA ~[aso | G TSR 3 Lages
wg Delay from WR to Output 5004 ns

tRp | Pulse Width of RD 405 ns

tIR RD Set-Up Time 0 ns

tHR input Hold Time 160 SE e
trp | Delay from RD = 0 to System Bus 205 | ns s cibone L
tRH | Defay from RD = 1 to System Bus 150 | ns

tyz | RD =0 to TRI-STATE of Bus Drivers 10 150 | ns

tAR | Time Address Stable before AD 50 ns _

tcsR | Time CS Stable before AD 70 ns iy
tAK | Width of ACK Pulse 500 % B e\ _;T‘~‘
tgT | Width of STB Pulse 500 ns > W ______‘.
tpg | Set-Up Time for Peripheral 60 s — =
tPH Hold Time for Peripheral 180 ns TR T O
IRA Hold Time, Address Bus Trailing Edge 0 n

g to RD | B AT & et
tRC_ | Hold Time for Catter RO =1 |8 | 1 | w ™
tAD Address Bus Valid to Data Valid w W A 0] m T_ P E e
tKD__| Thme from ACR = 1 to Output Floating | 20 LW TS N
WO Time from WR = | to OBF = 0 880 | ™ - i
tAQ | Time' homm Mom—l J40] ~™ i
g | Time ltovg\ m--ON l.F e M = ; R :N :

S [Tmeton MO« vwwk-0 wl o &
tACS0 | Addren Bus Valld to &8 5 «© - Ki. e N -

“tags) | Addw Change wESORE S . Y 558 .

R

-




Timirg Waveforms
{
#a \’—‘ ol = "(
T
'.. HA - le— MR »'
'o - TAR -l - RA -l
LI A(
'ACsd -] e igSR e 'ACS!
(3] l * o //__.___._.
U7 DY oo o o oo 0 o0 o s o v o 0 - ( -
> e i 1 Uy oA _-__.;: ‘—“
lo- i T AR D L ¥ A R
fode O (Basic Input)
“ o

HRPHERAL

.

¢ T

'- a = AW - RS ——01
X = K
1ACS0 - . — o igsw - il —.I |« tACS!
S8 =
cuTeyT X
- = J
Yode O (Basic Output)

VUTFROM | o
- s

Sede 1 (Strobed Input)

D-49
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Timing Waveforms (cont'd.)

\v .

oureur
—————— WE e

Mode 1 (Strobed Output)

DATA FROM

== 5 oy

- ——,"_kg 7

m P

e A0 —=| -— ] 'kf‘) po— L
T "\ . e ~ ) posedll
n N / —f [y £ at —--’ ——
illlg:l'::l. \93' 288 / lus%'k‘c:r&.uu == A1A $55M \7_‘/—_—
2 %6 10 5804
Mode 2 (Bidirectional)

0-50
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INS8255 Block Diagram

GROUP
A
CONTROL

— ) -

GROUP

H POAR T

/0

H'ly PA;
(37401 9)

1o
=P ronrc 7y PCq
UPPER + {10-13)
@ _4
vata o
0y-0g H BUS
(21.34) BUFFER | ¥ ""’
INTERNAL
DATA 8US argur i
H PORT ¢ — 7c3 -2y
t LoweR + (14-17)
4 b
(5)
AD O
)
R GROUP
Ay ..c Wit CONTAOL ¢ s GROUP Iy
2% e vy e e w25
A —— LoG L] k@
(351
AFSET i o
P
: NOTE: APPLICABLE PINOUT NUMBERS
126) ARE INCLUDED WITHIN
POWER "y PARENTHESES.

sueevies | 0 oo

INS8255 Functional Pin Definitions

The following duescribes the function of all the INS8255
input/output pins. Some of these descriptions reference
interinal circuits,

INPUT SIGNALS

Chip Select (CS), Pin 8: When low, the chip is selected.

* This enables communication between the INS8255 and

the INSBO80A microprocessor.

Read “—1—6), Pin 5: When low, allows the INSB080A to
read data or status information from the INS8255.

Writa (WR)J, Pin 36: When low, aliows the INS8080A to
wiite data or control words into the INS8255.

Port Setect (Ag, Aq), Pins 9 and 8: These two inputs,
wiich are sarmally connected to the lfeast significant

bits of the Ay5-Ag Address Bus, control the selection
of one of three 8-bit ports (A, B and C) or the internal
control word register as indicated below.

Ay Ag Selected
B Q= o aRA
S G e 3 b Port B
1 Port C
1 1 Control Word Register

Raset, Pin 35: When high, clears all the internal registers
* of the chip and sets Ports A, B and C to the input high
impedance imode.

+5 Volts, Pin 26: V( supply.
Ground, Pin 7: 0 Volt reference.

D-51
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INPUT/QUTPUT SIGNALS

Data (D7-Dg) Bus, Ping 27 -34: This bhus comprises cught
TRISTATE input/output lines. The hus provides b
directional communication betwesn the INSB255 and
the INSB080A. Data is routed to or from the internal
data bus buffer upon execution of an OUT or IN
Instruction, respectively, by the INSB0R20A. In asddition,
control words and status information are transferred
through the data bus buffer.

Port A (PA7-PAgl, Pins 37-40, 1-4: This B-bit input/

aned B The system sottware mwchudes o B Set/Heset
Control Word {see fiquee) for seting or cose g any of
the enghit buts of Port € Whsn Pocy € e being tsed a5 0
status/conteol tor Port A or '3, the #oct © tits coan e wet
or reset by using the Bit Set/Roscr Contool Woud os the
second byte of QUT Instruction(s)

Pin Configuration

output port forms one 8-bit data output latch/butfer
and/or one 8-bit data input latch, FAy ==t | \I 0 P ens
NOTE ::I : ; ;' : ::"
The system software uses a Mode Definition ": Sl OF : - ":
Control Word (see figure) as the second byte of A - 5 1 pe— AR
QUT Insttuction(s) to program the functional 5 —  p— RESEE
configuration of Ports A through C. Whenever the GNO = 7 P g
mode is changed, all output registers (and status et B 11—
flip-flops) are reset. & == ¢ B %
inogicdt g6 ogeen . peeeem s
Port B (PB7-P8q), Pins 18-25: This 8-bit input/output ey = 1 ' T
port forms one 8-bit data output latch/buffer or one ey — 12 M 0
8-bit data input buffar. e _'4 x Lot i,
PCy —1 " 7) == 0)
Port C {PC7-PCq), Pins 10-17: This 8 bit input/output oLy — 1S 0§ P—igp
port forms one 8-bit data output latch/buffer or ore *§1 —_—f FL ey
8-bit data input buffer. The port can be split into twa ::' e B Mg ™
4-bit ports under the mode control. Each of these 4-bit . =3 2 =3 g :::
ports contains a 4-bit latch that may be used for the P8y —dg 20 » 8y
control and status signals, in conjunction with Ports A
D7 Og 0s Da D} 22 n) g
:{E:’:, b= nene e ,'?::,:', (UPPeR: setecTion. ,'?,T,;‘, (Cowes
e Mo GO U RUSSED eonr g
; X - Mook 2 -
o . £t
GHOUP A

Mode Definition Contrel Word Format

0y g 05 oy

03

%2 0y o

)

¥ 4

¥4

3
SET/RISET

o %
SET/RESET g
FLAG: NOT USED
0- ACTIVE

Bit Set/Reset Control Word Format (Port C Only)

T
1T SELECT

1 5EY
2090 0 AFSET

0-52
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Operating Modes

Mode 0 (Basic Input/Output)

ta this mode, simple input and output operations for each of the three ports are provided. No “handshaking” 1s required; data is
=imply written to or read from a specified port.

Mode O Port Definition Chart
; Controi Word Bits Gv.ouﬁA — G'oupab
: ; , | o O
N" 0, ! O | Os : RN e ! B¢ 1+ Dy i Port A (ZT;) Port B ‘::'_:::)
I Ed LD 0 1 Py 918 QUTPUT | OUTPUT | OUTPUT | OUTPUT
viyjoeiotelolael o 1] ourur | oureur | outeur | input
P ; 1 ' 0 ; 0 ! ol olo ; 1 | oo OUTPUT | OUTPUT | iNPUT | OUTPUT
L E 0 10 3R Loyt | 1 1 QUIFUT | OUTPGT | INNIY TN
4 L _‘ U 1 0 1 0 0 o_{ _OUTPUT | INPUT OUTPUT | OUTPUT
5 |1 | 0 l o | odsvim ot 1 OuTPUT | INPUT | OUTPUT | INPUT
6|1 /0 |0 3 o v o} 1| ol oureur | ineur | neur | outeur
1t1 oo O 1 [0 f 1| 1 | OUIPUT | INPUT | INPUT | INPUT
w11t l o {tlolojolo INPUT | OUTPUT | OUTPUT | OUTPUT
ot vt a®Fe i F IS TR Y1 INPUT | OUTPUT | OUTPUT | INPUT
w1 o161 ioelof1 | 0! INUT [ OUTPUT | INNUT | OUTPUT
'l o 'L o Pkeds vl v e [ outPut [iNeUT T INPUT
12 A'MT;“’“;- 0 ! A TRCEL Y o o ,-l'_‘f':” HPUT L OUTHIE- S SuTeey. &
RESTAT R t f o] ol 1t | weur | ineuT | OUTPUT | INPUT
| e ie L t | v Lo | v | o | weur ot [neut | outeut
s (1 Jolo v v o1 || weur |[weur [weur | neur
o

NPUT

9 1

! PG

|

1HOM 1D

LAY 1IME -

RASIC QUiIPuT

TiainG
U R AR A

! / SE! UP VIOLATION
n; O )(
MU L1 '
10ATA = - -]
SEY uv ' Houn %vlmlnnu
: M s

0-53




101

Operating Modes (cont'd.)

Mode 1 (Strobed Input/Output)

In thismode,a means for transferring input/output data to or from a specitied port i conpunction with strobes o “handshaking’
signals is provided. Port A and Port B use the lines on Port C to generate or aceept these “handshaking” signals in Made 1. The
programmer can read the contents of Port C 10 test or verify the status of each penipheral device. Sinece no special instiuction s
provided in the INSB0B0A microcomputer system to read the Port C stotus information, a normal read operation must e
executed to perform this function,

MOOE | (PORT A) MANE 1 (POHT ¥,

’A; n.@:] u,v\.CE]
|

E&’&T‘zﬂ red]— 3Tia ' &311} e

|

i 135 g

Y iNTHA 3 INTAg
1

l!—->1 ; PCq ) ft———n /0 AR e

CONTROL WORD CONTROL woAR

0705 05 04 D302 030,
1 XD 111X

1 INPUT
8- 0UTPUT
STATUS WORD
Nctes: 9 b 0y 04 0 02 0 9
1. INTEL is controlled by bit set/reset of PCy4. I e I ms [..,‘ l..,,‘l..,.‘{,.,ﬂ,,,.k,..]
2. INTEg is controlled by bit set/reset of PC,. L
i oo oy T8 R
GRAUF A Griburs
Mode 1 Input .

C8F
(INPUT BUFFER FULL) st

| R
. moemarecTION
3 FOR THIS 0PE 1A TION

iz / L era
E¥izm
o

INgT \

\
\

N e o —— o ]

INVERNAL
INPUT LATCH et

i ~ k'_./
\

Mode 1 Input Timing

D-54



102

Mode 1 Qutput

WUTPUT ROTTE R ru“

AR

UATA SuS

wuteyl

— —

| SR S

Operating Modes (cont'd.)

MOOE t (POAT A)

LR e Y

¢ TN
vy i 7 SR

(IOY_E_I)_‘

e INTR
2

ﬁ——>1 PCY S | i

CONTROL WORD
0)0g0g 04030 040

PCas

Notes:

1. INTEp is controiled by bit set/reset of PCg.
2. INTEg is controlled by bit set/reset of PCz.

MOOE 1 (POAT 3)
) e
R s
intea | Ifcz | A(Ky

(uorgu

————rll ]

[T pe—

CONTRNL WGRO
07 0g Dg 04 0307 D409

[t DX 18]

WA~

\

r=

HOH VNS LAY HATION

NGO raRilE e ’

' o
STATUS WORD
O) 0Oy O D04 B3 D0 01 Op
m.lmt.[ vo [un Imn.luu.lwllmﬂ
X s

anour & GROuP g
'
WAL ACK)

Mode 1 Output Timing

Mode 1 Combinations

Rl

(STROAED INPUT)
(AEANEE D ONTPUY)

n;m<::3

POAT A
ranr

AD =t O PLY |t §Tip

PCG feii 181 5
PCY poe INTRY
2

PCg ) | mrmi 10

o )

Wil et O PC) fmt (T

vy | o ARy

PLY p—t INT g

CUNIROL WORD
Wy 50404 B30, 0409
Vet

L L
a outru

PORT A (STRORED OUTPYT)
PORTN  (STROBED NPUT)

PAy -PAg
WA —»A PC) ot 37 4
05 | ATHa
PC) foi INTR A
2
Py 5 ft 1/0

PC) i 1§F g
e p———um 1NTRY

CONTROL WORD
0y 050504 03020 0g

[+Tof 1Jojval1]1 D4
PCay
:!Wl

D-55
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Operating Modes (cont'd.)
Mode 2 (Strobed Bidirectional Bus input/Output)

This mode enables commuication with o penpheral dovice or st ie on g single 8 Lat bas for both transtont g andd receving
data (bidirectiondl bus input/outpat). “Handshaking™ sigoals are provided to o tane peopes tas Haw deciphine i a e
similar to Mode 1. In addition, intertupt generation and enable/cdhsabie functions e avatlable e Mode 2

Notes: .
. 14 INTE| 15 controlled by bit set/re

st ol PCS.

2 INYEz is controlied by bit set/raset of PCy.

LR e e LT

PA7 PAg ¢Q

=" 38Fa

INOTEZ) | focq |-t §T8a

ﬁr—f;—‘ | e ATX
{more'n |

<

l-"g P o 187 2

PCY | 1.0

WA —— O
- ATATUS WORD "o -0
8 & 6 - -6 N
(1 LY [:lvnl m.Pm(.[wu.
\ > X ¥ 4
GRS A FLLT T
(DEFINED BY MOOE O
OR HODE 1 SELECTION

CONTROL WORD
070605 04 03020 0¢

/6!

PC2a
e R

8 Qurerur

PORT B
e 1 INPUT
- Qureul
GROUP 3 MOUE

- T
1 MODE

e '.
e .
AU : \__ J— ;
W l e ——
i

>
o)
=

|

4

DATA SUS
(BETWEEN /D CHIP v v m e o o o o o o o o o e e e
AND /D DEVICE)

Mode 2 Timing

e

DATA
1/ DEVICE - 1/D THip

DATA
VA CHIP - 10 DEVICE

—— s — =

D-56
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} Operating Modes (cont'd.)
!

MAONE 2 AND MOOE 2 INPYT)

Ly s INTR

oA, PAg <:l:>

PC; prme—im GBF
Ly | ATK,
o6y | 3T,
Py -—-—’—DIMA

c, , |———0
< 20
1) i Of
Wi EN o |

CONTRUL FURD
i1, gy Dy U3 0,0, Uy

H;III
I INPUT
o OuiPyr

MUDE 2 AND MODE T IOUTPUE)

PC, po—t INTR

P, ———-lelf“
g ’_.---..;‘ﬁA
PCy ‘_—m‘
g = i

"R, TRy 55D

A n;’ b — - "
{17} et O Ly | e AL
B ey et 1Ny

CONSROE Wil
0, bty g 0,10, i1y Dy

Mode 2 Combinations

MUDE Z AND MOCE 2 (QUTPUT)
~

PCy pret INTR

YO o

¢,y p—n 087,
peg fe— TX,
‘ Py f——1T1,
] e L

PCy o fre——> 110

o
[ — e, Py m

CONTROL WORD
0y 050504030, 04 Oy

"0
I INPUT
@ oureur

MOUE 2 AND MODE 1 [INPUT)

Py o INTR,

L

PC ) s OBF ,
PCG e TR
ey j——13T3,
PCg - 18F

P (:j:)

ey g——{ﬁ.

i PC = 18 g

Wi 3 'c. .————.m’".

CORTHIL WORO
1, g U, 0y Uy D, 0, Oy

D-57




INS8255 Proglr.ammabl'e_ 'Péripheralnlhterface

Mode Definition Summary Table
R RS A e T : ‘
Port [____ ___Mode 0 Mode 1 i Moda 2
Bits IN [ our IN | ouT l Graup A Only
| B e e e R PR . ; 65107 A" gl
PAO IN ouT IN i QuUT l Bihiewcional
PA, IN ouTt IN l ouT
PA; iN ouT IN ; out !
PA, IN ouT IN | ouT :
PA, IN our IN ' oui j
PAg IN our IN l our ; i
PAg IN ouT IN OUl | i'
PA; IN ouT IN ouT i Bidirectional
. — e — - . 1]
PBy IN ourt IN i ouT |
PB, IN ouTt IN our !
]
P8, IN ouT IN out
PB3 IN ouTt IN out
{Morle 0 or Mode 1 only]
PB4 IN ouT IN ouTt
PBs IN ouT IN ouT
PBg IN ouTr IN ouT
P8y IN ouTt IN ouTt
PCq IN ouTt INTRg INTRg 170
PC, IN ourt 1BFg OBFg 170
PCy IN ouT ST8g ACKgy 170
PC3 IN ouTt INTRA INTR, | INTRA
PCq IN ouTt STBa 1/0 ! ST8,
PCg IN ouT I1BF 5 1/0 ! IBF 5
PCs IN our 1/0 - JERA i ACKa
PC; IN ouTt 1/0 ~ OBFa | OBF A
Physical Dimensions .
g 4 > x S
oo, SR~ PEF TP I I IE TS
AnauanAdnTasdnaanans | o i
¥ i - {ruve.
= i = assegall - i
l i & BOSURLSORCEC RUBCAOS. RORG Br et ‘»'T?'I"?“:VJ
O SkauacsUBvach s asacsta¥e s aral sl SR
- D ¥Er PR T o B
s i i R |
| ﬂ...-V*;WVhWW ! S Hi*’" § ;/'“ .
= s ek e e
-~
Ceramic Dual-In-Line Package (D} Plastic Duai-In-Line Package (M)
Order Number INS8265D Order Number INSBISSN
= %
g :m- $000 Nunchea 21 _ :’nﬂﬂm e .. lm.‘" s s :.‘c: tvao‘l‘-t‘-‘:u e
2900 e e 9 Yohwys Snamie w160 ':lv-qluumua- wag 11 Anses Conguntg 1134
Seats Tara Cabtoraa 95081 West Germaay Tohyo Jigan A ng Yp rest i19d® Prnintone
Tei ;408 137 600 Tl 209/9 1502/ Tol 103 385 3711 Newn finy 10 “aute i 3 N
I ASRE R LR ML) Yo 35 3207 TN 237 2015 NSCS 1 ::'t‘nn::‘r:'-q.lm, Torge (120008 CAMINE “ A A ) Tatee 095
Toee lli.u-um we
Cove VAL N
National does ol 135U any 1eSpOATIRity Jor use of 4ty uCurtty desciibed ma Crerid Datant licenias e umthed 118 Nalangl 19Aaeomn thg ighT 40 ary Tare IS b anhig tn e 3ed riaate
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EX C
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Appendix C

Interface function states

SH states

SIDS Source Idle State

SGNS Source Generate State

SDYS Source Delay State

STRS Source Transfer State

SWNS - Source Wait For New Cycle State
SIWS Source Idle Wait State

. AH states

AIDS Acceptor Idle State

ANRS Acceptor Not Ready State

ACRS Acceptor Ready State

ACDS Acceptor Data State

AWNS Acceptor Wait For New Cycle State

T and TE states

TIDS Talker Idle State

TADS Talker Addressed State
TACS Talker Active State
SPAS Serial Poll Active State
SPIS ~  Serial Poll Idle State
SPMS Serial Poll Mode State

TPIS Talker Primary ldle State
TPAS Talker Primary Addressed State

L and LE states

LIDS Listener Idle State

LADS Listener Addressed State
LACS Listener Active State

LPIS Listener Primary Idle State
LPAS Listener Primary Addressed State

10

SR states

NPRS Negative Poll Response State

SRQS Service Request State

APRS Affirmative Poll Response State

DC states

DCIS Device Clear Idle State

DCAS Device Clear Active State

DT states

DTIS Device Trigger Idle State

DTAS Device Trigger Active State

RL states - :

LOCS Local State

REMS Remote State

LWLS Local With Lockout State

RWLS Remote With Lockout State

PP states

PPIS Parallel Poll Idle State

PPSS Parallel Poll Standby State

PPAS Parallel Poll Active State

PUCS Parallel Poll Unaddressed to Config.re §

PACS Parallel Poll Addressed to Configure S:at

C and CS states

CIDS Controller Idle State

CADS Controller Addressed State

CTRS Controllér Transfer State

CACS Controller Active State

CPWS Controller Parallel Poll Wait State

CPPS Controller Paralle!l Poll State

CsBS Controller Standby State

CSwWS Controller Synchronous Wait State

CAWS Controller Active Wait State

CSRS Controller Service Requested State

CSNS Controller Service Not Requested Sate

SNAS System Control Not Active State

SACS -  System Control Active State

CSIS System Control Remote Enable Idle S:ate

SRNS System Control Remote Enable Not Ac

: State

SRAS System Control Remote Enable Act..e Si

SIS System Control Interface Clear Idle S'zte

SINS System Control Interface Clear Not Ac
State

SIAS System Control Interface Clear Active Si
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PROGRAMMABLE INSTRUMENTATION 488-1975
Appendix D
Interface Message Reference List
Mnemonic Message Interface Function(s)
LOCAL MESSAGES RECEIVED (By interface functions)
gts go to standby C
isr individual service request (qual) )
lon listen only L, LE
[lpe] local poll enable PP
Itn listen L, LE
lun local unlisten L, LE
nba new byte available SH
pon power on SH, AH, T, TE, L, LE, SR,
RL, PP, C
rdy ready AH
rpp request parallel poll C
rsc request system control C
rsv request service SR
rtl return to local RL
sic send interface clear C
sre : send remote enable C
tca *  take control asynchronously [ >
tes take control synchronously AH, C
ton talk only T, TE
LOCAL MESSAGES SENT (To interface functions)
None defined; see Message Output
tables in Section 2 for description
of Device Function Interaction
which provides guidelines as to the
appropriate states from which local
messages may be sent to the device
} functions.
REMOTE MESSAGES RECEIVED
ATN attention .. SH;AH,T,TE,L,LE, PP, C
DAB data byte (viaL, LE)
DAC data accepted s SH
DAV data valid AH
DCL device clear DC
END end (via.L, LE)
GET group execute trigger DT
GTL go to local RL
IDY identify L, LE, PP
IFC < interface clear T,TE,L, LE, C
LLO local lockout RL
MLA my listen address L, LE, RL
[MLA] my listen address ;4
MSA or [MSA] my secondary address TE, LE
MTA my talk address T,TE
[MTA] my talk address L
OSA other secondary address TE
OTA other talk address T, TE
PCG primary command group TE, LE, PP
PPC > parallel poll configure ¢
[PPD] parallel poll disable PP
[PPE] parallel poll enable e
PPRn parallel poll response n (via C)
PPU parallel poll unconfigure PP
REN remote enable RL
RFD ready for data SH
RQS request service (via L, LE)
[SDC] selected device clear DC
SPD serial poll disable T.TE
SPE serial poll enable T, TE
SQR service request - (via C)
STB status byte (via L, LE)
TCT or [TCT]) take control >

UNL unlisten L,LE




[EEESTD
488-1975 IEEE STANDARD DIGITAL INTERFACE FOR
Appendix D
Interface Message Reference List
(Continued)
Mnemonic Message Interface Function(s)
REMOTE MESSAGES SENT
ATN attention 1
DAB data byte (via T, TE)
DAC data accepted AH
DAV data valid SH
DCL device clear (via C)
END end (viaT)
GET group execute trigger (via C)
GTL go to local (via C)
IDY identify C
IFC interface clear C
LLO , local lockout (via C)
MLA or [MLA] my listen address (via C)
MSA or [MSA] my secondary address (via C)
MTA or [MTA] my talk address (viaC)
OSA other secondary address (via C)
OTA other talk address (via C)
PCG primary command group (via C)
PPC parallel poll configure (via C)
[PPD] parallel poll disable (via C)
[PPE] parallel poll enable (viaC)
PPRn parallel poll response n PP
PPU . parallel poll unconfigure (via C)
REN remote enable C
RFD ready for data AH
RQS 3 request service T, TE
[SDC] selected device clear (via C)
SPD serial poll disable (via C)
SPE serial poll enable + (viaC)
SRQ service request SR
STB status byte 35 (viaT, TE)
TCT take control (via C)

UNL unlisten (via C)
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Multiline Interface Messages

(935)
dnoyd
ANYWWO)

AYVANOD3S

O\

(S HONOFHL T NWNI02

L01Q =

JIOVSSIW 3IDV4d3IUNI

(92d) dNOY¥® ANVWWOI AdVWI¥d

X

135805 37N30 (5)
ANVWWOD ABVANDD3IS $38161032 ()
tq'*-1010 = '¢ (®

= 9SW (7) :S3L10NM

oy

(9v1) (9v7) (99n) (92V)
dnoyd dnoyd dnoyd dnoyd
$s3yaay $S3yaay ANYWWOD ANVYWWOD
¥Vl N3LSIT .\@ IVSY3IAINN  d3sSIYaAav
| 4
130 e BN e . 0 | NN | ¢ A8 L sn IS SL [ L]
’ ~ . ) . N . < 32 sy os | v [olift]t
| 2 { z w = ( = W = - B - $9 ) €L [t]o]tft
Z ! z _ bl \ il 1 " > » : 54 44 2t [oloft]t
T = * - = : -4 + il
W ) = A o ] - X @ @ Js3 A Wy L LjLjogt
o 2 = f B Z o r =~ o * ans 47 ot |oltlolt
o X a | m A o | m 6 ® 1 ( Jads w230 | 4B 6§ |t]olo]t
.I...:. —_ o (=] o o
= x = y 5 X 2 H 5 8 1 ) 3ds | NYD | 139 s 8 [ofjofoftL
o o o o o
6
B - L 3 M - 9 4 L e 913 138 L [t]t]tfo
5 A & ] 1L A b 4 2 9 2 3 NAS XDV 9 |olt|tLfo
R o — — — el
| & L e ? o n & 3 o S fal % Nndd AVN | 5dd ON3 S L|ojt}o
= [ e P 1 a i 3 70a | vda | 2as | 103 v foflo]t]o
m s m > s 3 € B €20 X13 € |t|t]ofo
: q y 9 Z i 2da X1$ Z [oft]ofo
b ° 0 v l i 01 120 119 HOS 1 [L]o]o]oO
\ d d y ° ; 0 ds 31a NN o |ofofofo
twoe| | |1 ]0]1?
¢ ' y d X ¥ ! ’ w03\ 9 %9]9)"9
osW | 't | osw | %t | osw |'o | osw |% | osw | 't | osw | % | osw | ‘o | osw | %
1 1 L 0 0 0 |® 0 —_—
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a) MIL-C-24308 Connector; IEC-Bus

b=
l_J
)

b) Micro-Ribbon Connector; IEEE Bus

Contact Signal line Contact Signal Line Contact Signal Line Contact S jnal L
1 DIO 1 14 DIO 5 1 DIO 1 13 DID§
2 DIO 2 15 DIO 6 2 DIO 2 14 DO6
3 DIO 3 16 DIO 7 3 DIO 3 15 D27
4 DIO 4 17 DIO 8 4 DIO 4 16 DDYs8
5 REN 18 Gnd, (5) 5 EOI 17 R:N
6 EOI 19 Gnd, (6) 6 DAV 18 G d. (6)
7 DAV 20 Gnd, (7) =¥ NRFD 19 G d. (7)
8 NRFD 21 Gnd, (8) 8 NDAC 20 G d. (8)
9 NDAC 22 Gnd, (9) 9 IFC 21 G d. (9)
10 IFC 23 Gnd, (10) 10 SRQ 22 G d, (10
1 SRQ 24 Gnd, (11) 1 ATN 23 G d, (11
12 ATN 25 Gnd, (12) 12 Shield 24 G .d. Log
13 Shield
Mounting: 13 | Mounting: .2
25 14 24 13
\\"' N
es’c e\"g
1400y r [Oo Receptacle /Oo
\ 3 § s
B (N T —— i h—
O +—3.5mm typ ‘©; :y“')94 mem
T i
>
1.144 - 2,16 mm4 }
N typ Co
typ "r,e
| 28.40 mm typ—j P?’
36.12 mm typ At
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AYNAKGA

"IERE Standard Digital Interface for Programmable
Instrumentation' The Institute of Electrical and

Electronics Engineers, Inc.

"Digital Instrument Course Part 4" by J.A.M.Grimberg

Philips

"Getting Aboard The 488-1975 ‘Bus' Motorola

"Electronic Instruments and Systemé" Hewlett Packard 1932
"Design Examples of Semiconductor Circuits® Siemens 1577/78

"Integrated Circuits- Digital Integrated Circuits CMCS

HE4O00R Family" Philips, July 1933

"ITEE-438 Standartli bir Kontrol Merkezi Uzerinde Galigmalar

Metin Sabri Iskit, Gekmece Nikleer Araglirma ve Dgitiu

Merkezi-Istanbul
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UzZGEGIHIS

1962 yilinda Istanbul'da dogdum. Ilk Ggrenimimi 1968-1573
yillari arasinda ligantagi Selimv81rr1 Tarcan Ilkokulunda,
orta Ogrenimimi ise 1973-19860 yillari arasinda Kadikdy Anau-
dolu Lisesinde yaptim. Ilk vé orta Ogrenime devam edcrken,
1967-1980 yillari arasinda Istanbul Belediye Xonservatuarin-
da piano egitimi glrdim. 1980 yilinda girdigim Yaildiz Mni-
versitesi Mihendislik Fakiiltesi Elektronik ve Haberlegne
Mihendisligi Bolumiinden 1984 yilinda mezun oldum. Ayni yil,
yuksek lisans egitimim igin ayni liniversitenin T'en Bilimle-
ri Tnstitisiine kaydoldum. Su anda Yildiz Universitesi ren
Bilimleri Enstitiisu Eleszonik ve Haberlegme bolimiunde ylili-
sek lisans egitimime devam etmekteyim ve Mart 1585 tarinin-
den beri Yildiz Universitesi Mihendislik lakultesi ®leclktiro-
nik ve Haberlesme Muhendisliji Bdlumi Elektronik Anabkilin

dalinda aragtirma gorevlisi vlarak galigmaktaylide







