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OZET

Bilindigi gibi yazicilar bilgisayarlarain gevrebirimlerinden
olup giiniimizde bir gok alanlarda slirekli artan bir oranla kullanil-
maktadairlar. Adindanda anlasilacagi gibi gorevi bilgisayarin emir-
leri doZrultusunda bilgisayardan aldigi verileri kagat lizerine
yazmaktir. Bilgisayarla g¢ift yonli bir haberlegme diizeni ile belirli
protokoller altinda haberlegmektedir.: Glinlimizde geligsen teknoloji
ile birlikte yazieilarin yapisinda biiyilk yenilikler olmus, yazma

haizlari arttairalmigtar.

Bu tez caligmasinda "dotmatrix'" yazici diye bilinen yazici-
larain bilgisayarla kullanilmasinda ortaya ¢ikan hizsorununun nasil
bir diizen kullanilarak azaltilabilecefi aragtirilmig ve gergeklenme-

ye caligilmigtar.

Dot matrax tipi yazicilar ileri dilizeyde bir elektronik yapaya
(mikroiglemcili bir yapi) sahip olmalarina rajimen kagit ilizerine yaza
yazan kismin mekanik bir diizen olmasi nedeni ile bilgisayarain hizina
yetigememektedir. Bunun sonucu olarak yazicilar bilgisayarlari bek-
letmekte ve bazi durumlarda ¢ok biiylik zaman kaybaina neden olmakta-
dirlar., Tez galismasinin asil amaci bu kaybin herhangi bir hataya
neden olmadan ortadan kaldirilmasidir. Tabiki boyle bir diizeni kur-
madan Snce yazicilarain bilgisayarlarla nasil haberlestifi, ne tip
bir haberlegsme kullandifi, bunlaran nasil gergeklendipi aragtirilmig

ve ileriki sayfalarda anlatilmigtar.

Gergekleren ele<tronik devre (lgqrdware), galigmasi, teknik
8zellikleri, haberlesme teknifi olarak kullanilan RS 232C ve Cent-
ronix haberlesmesinin yapasi, devrenin caligmasi ig¢in gerekli olan

yvazailim (software) ayrintili olarak verilmeye ¢aligilmigtar.



SUMMARY

As you know, printer is one of the peripheral of computers
and used in many area with inc¥reasing rate day by day. As it's
name suggests it's duty to receive the informations from computer
and write them on the papers. Printer communicates to computer
bidirectionally. Because of the today's increasing technclogy,
the sutructure of the printers are in high level and their writing

speeds were increased

In this study, speed problem which occurs between the
computer and dotmatrix printer during their communication is inves-

tigated and the solution of this problem is tried to be found.

Altough dotmatrix printers have a good hardware with micro-
processor, their writing section is mechanic.,.
This reduces the writing speed and computer waits until printer
complates it's writing.This waitingcausesto lose the time. Main

aim of thisstudy is to reduce to lose the time.

The electronic circuit which constructed to find the solution
of this proplem, it's software structure , communication technics

RS 232 and Cenftronix aregiven in detail on the next pages.



GIRris

BILGISAYARLARIN YAZICI CIKISLARINI DEPOLAYAN VE DEGERLENDIREN
AKILLI BELLEK ARABIRIMI

(Y AP &)

Not: YABA kasaltmasi, Yazici (Printer) i¢in Akilla Bellek Arabirimi

anlaminda kullanilmigtar.



Yazacailar igin Akalli Bellek Arabirimi (YABA) mikroiglemci

gevresi igin diizenlenmis mikroiglemcili bir gevre birimidir.

Cevre birimi deyince sadece tek bir entegre devre yani
6821 ( PIA ), 6850 ( ACIA ),... vs diigiiniilmemelidir.
Cevre birimleride mikroiglemcili olabilirler. Igte benim gergekle -
meye galistifim Yazicailar igin Akilli Bellek Arabirimi ( YABA )
buna bir Ornektir. YABA yazici ile bilgisayar arasinda bir birimdir

ve ikisi arasandaki bilgi akisini saglar.

Bilgi AkigainainYoni

4,
Bilgisayar |—>| YABA mocee: . G . T,
é—-——

Acaba neden boyle bir arabirime gereksinim duyulmugtur?
Zaten bilgisayar ile yazici arasainda bilgi akiga vardair gibi sorular

akla gelebilir.

Bir bilgisayar diigiinelim., Bu bilgisayar gegitli verileri
yaziciya yazdiriyor olsun. Bilgisayar bilgileri kendi yapisinda
bulunan yazici ¢ikisindan (printer port) disariya atacak, yazicada
bu bilgileri alarak kajit lizerine yazacaktir, Yazicinin bu bilgileri
alma iglemi tamamen elektronik bir yapi sayesinde olmaktadair. Fakat
yazi yazan kisim mekanik bir diizendir ve galigabileceZi maksimum
bir haza vardlr.’Ya21c1. bilgisayarain gonderdigi bilgileri aldaipa
hizda yazamaz. Hatta bazi durumlarda "italic harf' yada "douwble hagh"
gibi modlarda yazi yazarken hizi oldukga azalair.

Iste bu gibi durumlarda yazica bilgisayari bekletir ve bilgi gonde-

rilmesini durdurur.



Bu bekletme islemi bilgisayar ve yazici arasindaki '"handshaking"

(el sikigma) sinyallesmesi ile olur. Gergekte yazici bilgisayardan
aldiga bilgiyi hemen o anda yazmaz. Yazicilarain belirli biiyiikliikte
bellekleri (printer buffer) vardir. Yazacilar aldigi bilgileri ya-
zarken bilgisayarain bu anda gonderdiZi bilgileri sonradan yazilmak
iizere bellefe koyarlar. Yazicailarain bilgisayari bekletmesi bu bel-
lein dolmasindan sonra olmaktadir. Genelde yazicilarin bu bellek-

leri 2KByte ile 6K3yte arasinda degismektedir.

Yazicainin bilgisayara bekletmesi bazi durumlarda pek hos
olmamaktadar. Hele bilgisayarda isiniz uzun ve yazdiracak bilgile-
riniz g¢ok ise bu bekleme iszinizi yavaglatir, zaman kaybina sebep
olur ve sikici olmaya baslar. Iste burada Yazicilar igin Akilli Bel-

lek Arabirimine ( YABA ) inhtiyaq¢ dogmsktadar.

YABA ya ihtiyaci gosteren difer bir Brnekte gu verilebilir.
Bir ig yeri diisiinelim. Bu ig yerinde birden fazla bilgisayar olsun.
Ornegin: 3 tane fakat 1 adet yazici bulunsun. Her bilgisayar yaziciya
bilgi yazdairacaksa yazicinin haherlesme kablosunun siirekli sdkiiliip
takilmasa da hog b»ir durum degildir. Buradada bilgisayar ile yazi-

cilar arasinda bir akilli arabirime ihtiyag¢ vardar.

].B.sayar;::::::2
_——)‘
2B.sayar (____! YABA £ YAZICI
%

AB.sayar




Bu ornekteki- YABA , 3 bilgisayara ayni anda hajZlanmakta,
bunlaran gonderdigi bilgileri birbirlerine karaistirmadan yaziciya
ayri ayri yazdirmaktadir. Her bilgisayar igin b%; yazici almaktan
yada siirekli yazici kablosunun defistirilmesi bdylece Onlenmis ol-

maktadaire.

Bir bilgisayar diisiinelim ve bu bilgisayar yaziciya herhangi
bir bilgiyi 1 defadan fazla kere yazdlracakgolsun..Bilgisayar ile
yazici arasinda bir akilla arabirim yoksa ve yazicida ¢ok Gzel bir
yazici deZilse, bilgisayarin her defasinda ayni bilgileri yazicaiya
yollamasi gerekmektedir. Oysa bir YABA kullanildaifinda bilgisayar
YABA ya bilgiyi (bizim Srnegimizde listeyi) bir keregdnderecek,
arkasindan kag¢ adet istendizini sdyleyecek ve bilgisayar aradan ce -
kilip difer bir isle uj¥rasacaktir. YABA aldigi emire gore istenen
adetteki bilgiyi yaziciya yazdairacaktair.

Bu gereksinimde YABA nin gerekliligi ig¢in verilebilecek diZer bir

ornektir.,

Ornegin herhangi bir sinif listesinden 15 adet yazdirilacak olsun.

—
Bilgisayar ¢ YABA |, Yazaica

. :
Komut: 15 adet yazdarailacak

. L)
Ozetlenecek olursa yazicilar ig¢in Akalli PBellek Arabirimi
( YABA ) bilgisayar yada bilgisayarlar ile yazici arasinda yer alan
mikroiglemcili , akalla ve biiyiik bir bellefe sahip olan bir arabiri-

midir.



fkisi arasaindaki bilgi alis verisini bilgisayari bekletmeden yapar.
Rilgisayaran gonderdifi verileri biiyiik bir hazla alar, bellefe yer-
lestirir ve yaziciya yazdirar. YABA igerisinde bilgilerin bellefe
yerlesimi ilk giren ilk gikar ( FIFO ) metoduna gbre olmaktadir.

Bilgilerin bellefe yerlesimi su gekilde olmaktadar.

FFFF H A
yaziciya
bilgi

S yazdirma
Bilgisayar sirasi
2008 1

Bellek doldufunda sekilde gorildiifi gibi bellefe yazma islemi en

alt bolgeden tekrarlanmaktadar.

YABA nan bilgisayar ile yazici arasindaki bilgi akigini sag-
ladii bilindigine gore YABA nin sahip olmasi gereken bir dzelligide
habherlegme tipi ve haberlegme hizidir. Bilgisayar ile yazici arasin-
daki haberlesme genelde RS 232C ve Centronix ile yapaldifindan bir
YABA nin bunlara sahip olmasi gerekmektedir. Bu blok olarak goyle

gosterilebilir.

RS 232C ¥—<—>— ——>—F—RS 232 C

Bilgisayar YABA Yazica

Centronix={—)— ———>—*— Centronix
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YABA nan her iki taraflada haberlegmesi herhangi bir hataya sebep
olmamak icin " Handshaking " sinyalleri ile olmaktadar.

Bunlar

RS 232C igin TS o DOP 5 DIR - RYS

Centronix i¢in :BUSY , STROBE , ACK dur.,
YABA ya bilgi giris ve ¢aikig tipi birbirinden bagimsizdair.
Yani RS 232 girilen bilgi ya RS 232 ya Centronix, Centronix girilen
bilgi RS 232 yada Centronix olarak yaziciya gonderilebilir. Ayraica
giris ve ¢ikis hizlara (Baud Rate) da birbirinden bagimsizdar.
Ornefin '"9600 Raud Rate'" ile bilgisayardan alinan bilgi "1200 Bauld
Rate' ile yaziciya yazdirilabilmektedir. Bu hizlarain segimi DIP

switchler ile yapilmaktadar.

"Yazicilar ig¢in Akalli Bellek Arabirimi" ig¢in verilen bu
aciklamalar saniyorum herkezde YABA nin yapisi, Ozellikleri vegerek-
1iligi hakkinda bir takim bilgilerin olusmas;nl saglamigtir. Bundan
sonra, gergeklenen devrenin yapasaini anlatmadan Once haberlesme tek-
niklerinin incelenmesinde yarar oldufundan dilerseniz haberlesme

tekniklerini inceleyelim.
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1.1- GIRI3

EIA RS 232 C (Electronic Industry Association) standartai iki
adet ¢ift yonli bilgi kanali lizerinde bilginin seri olarak, senkron
veya asenkron, handshaking veya handshaking yapilmadan gdnderilmesini
saplar. Yani bu standart ile haberlegme yapildijinda gonderilecek
bilgi tek bir tel ilizerinden seri olarak gonderilir ve alinacak bilgi
gene tek tel lizerinden seri olarak alinar. Bilgilerin alinmasi ve
verilmesi sirasinda herhangi bir hatayéhsebep olmamak ig¢in bilgi
iletimi handshaking (el sikigma) sinyallegmesi ile yapilmaktadar.
Iste EIA RS 232 C standarti iki adet kanal igermekte olup iki ayra
bilginin iletimini ¢ift yodnlii olarak saglayabilmektedir. RS 232 C
hatti lizerinden seri olarak iletilen bilgi belirli bir pnaketleme

diizeni igerisinde gonderilmektedir.

1.2- RS 232 C STANDARDINDAKI HABERLESMEDE PAKETLEME DUZENT

Her bilgi gonderilmeden Once iki birim arasinda senkronizyonun
saglanmasi ve gonderilen bitginin ne oldufunun anlasilabilmesi igin
hatta bir adet "Stop bit" i gonderilir. Bu bit aktif Low dur ve. ka-
rakterin iletiminin bagladifini gdsterir. Bundan sonra 8 veya daﬁa
az: sayidaki bilgi bitleri yollanir. Hatta ilk yollanan bit en az
agirlikla bittir. Bilgi (Data) bitlerinden sonra hattaki iletimden
dolayi olugabilecek hatalarin anlagilabilmesi ig¢in '"parity bit" gon-
derilir.(even yada odd). En son gonderilen ve bilgi iletiminin sona
erdigi belirten bit olan "Stop bit" yollanir. Stop bit bir yada iki
bit olabilmektedir. Verilerin kag bit oldugu, panty'nin tipi, parity
nin olup olmayacai, stop bitinin kag¢ adet oldufu sistemden sisteme

degigmektedir,
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Yukarida agiklanmak istenen bu paketleme iglemi gematik olarak su

sekilde gosterilebilir.

*

1}

':(?\ ASY ~ E ~ N a.

. e e ~ o R e

g3l a s al et 'a 2 a |3 22|RE

S Q o | n o
| l .

T:

Baglangag Bitis

1.3 - ASCII STANDARTI

Bu semada gosterilen paketleme tipi 11 bitlik bir paketlemedir.
Pratikte gofunlukla stop biti sayisi olarak bir seg¢ilir ve 10 bitlik
paketleme yapilir. Bu paket igerisinde gonderilen bilgiye genelde
karakter denir. Karakterlerde ASII adi verilen standart ile belirle-

nirler. Ornegin;

3 (Decimal) =~— 33 (ASCII) " 011 001l" dir.
ASCII standartinda her karakter 7 bit den olusmustur.

Anlagilacagy gibi ASCII standartinda 128 karakter vard1r.(2§128)

Her rakkamin, harfin ve komutlarin ASCII karsiligi Hex. sayl olarak

belirlenmis olup bunlari gosteren tablo asafidaki gibidir.

Character 7-8. ASCH Octal Hex

A 100 0001 101 I ;. 101 1001 131 39
B 100 0010 102 42 : 101 1010 132 SA
(& 100 0011 103 43 0 011 0000 060 30
D 100 0100 104 RS b 011 000! 061 3
E 100 0101 105 45 2 011 0010 062 2
F 100 0110 106 46 3 011 0011 063 33
G 100 0111 107 47 4 011 0100 064 34
H 100 1000 110 48 5 011 0101 065 35
I 100 1001 1l 49 6 ot1 0110 066 36
] 100 1010 112 4A ; ol o1t 067 37
K 100 1011 113 4B 8 011 1000 070 18
L 100 1100 14 iC 9 o011 1001 071 39
M 1) 110l ns 4D blank 010 0000 040 20
N 100 1110 116 4E . 010 1110° 056 2B
o 100 1111 17 4F ( 010 1000 030 28
P 101 0000 120 50 + 010 1011 053 2B
Q 101 0001 12 51 S 010 0100 044 24
R 101 0010 122 2 o 010 1010 052 2A
S 101 0011 123 53 3 DIDRG] 0s1 29
: 1 101 0100 124 4 - 010 1101 038 2D
U 101 0101 128 55 i RSt 0s7 IF
v 101 0110 126 56 3 GBI LI 04 C
w . 1o ont 127 57 Rl [IRSEAD ] 7S 0
X 101 1000 130 58 : . gt - P Rt s
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1.4- RS 232 C HABERLESMESINDEKI HIZ

Seri haberlesme belirlenmis bazi hizlarla yapilmaktadar.
Hiz birimi "Baud rate" dir. Baudrate saniyede iletilen bit miktaradar.
Pratikte kullanilan bazi hizlar gunlardar,.

150 Baud rate : saniyede 150 bit : saniyede 15 karakter

300 " : " 300 : " 3 "
600 " : " 600 : 1" 60 "
1200 " : " 1200 : " 320. 0
2400 M : " 2400 : " 240
4800 : " 4800 : " 4L8o »
9600 " : " 9600 ¥ " 960 "
19200 " : " 19200 : w3920 - "

(Saniyedeki karakter sayisi 10 bitlik paketlemeye gore
verilmigtir.)
1.5- RS 232 C GERILIM SEVIYELERI

EIA RS 232 C standartainda iletimi yapilmak lizere hatta gon-

derilen bilginin iletimdeki gerilim seviyesi bilinen TTL seviyesi
degildir. Farklilak gOstermektedir. Iletim sirasinda bilginin bozul-
maya ugramamasil ve hata olugmamasi igin gerilim seviyeleri biraz
yiksek tutulmustur. RS 232 C standarti ile haberlesmede 30 m.,ye kadar
olan uzakliklar hi¢ bir sorun g¢ikarmamaktadair. Hattaki gerilim sevi-

yeleri asapida gosterildipi gibidir.
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EIARS232C 25V
voltage levels = * :

-

o :'-0,.', ¥

E T S LA PR B e Binary.0 . [ " ik S| . sinary O
Bigy AEBPACE -3 T B e A Sans b GPACE ;
OFF . L0 ok ek s | A OFF L e sreid

lzv noise immunity

~ Binary 1
'MARK
ON,

- EIA RS 232 C Gerilim Seviyeleri -~

Goriildigi gibi "lojik 1l"ler hatta -5 ile =25 volt arasainda"Lojik O"
ler ise 45 ile +25 volt arasainda verilmektedir. Alicai kisim ise +43
voltdan kiigiik gerilimleri "Lojik @#" , =3 voltdan kiigiik gerilimleride
"Lojik 1" kabul etmektedir. Hattaki gerilimin hem +, hem - olmasa
nedeni ile hat ilizerindeki akimin ¢ift yonli olarak akmasi saglanarak

kapasitif etkilerinde azaltilmasi bagarilmistair.

1.6~ BAGLANTI Fisi VE BACAKLARI
Iki RS 232 C Biriminin birbirleri ile olan baglantilara 25

kutuplu minyatiir D figslerle saflanir. Bu fis agagidaki sekilde gos-

terilmektedir.

O
RS 232°C arsbiri- 23
minin minyatiir D-
fisi. PG =koruma
topragi; TD=veri 50-7
¢1kis;; RD = veri
girisi; SC= islet- R
me toprag. !

3508 RS 232 C arabirim fisgi

Yoo0o00OOOOO0OO0OOOC
Q00000000000
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Fis ba- : Anlam on
i cakno. | - (tern, ]
" | Koruma toprag: Protective ground (PG)
&7 Isaret toprag:/ Signal ground /
= Calisza topraf Common return (S6)
:"k' 6l 2 Gonderilen veriler Transaitted data (TD) Cikis
a3 Alinan veriler Received data (RD) Biris
g 4 Verici bolisini ac Request to send (RTS) Cikisg
i 5 Verici hazir Clear to send (CTS) Giris
- 6 ?allgna a hazir Data set ready (DSR) Biris
|2 letim hattim bajla Connect data set to line Cikis
"al Terminal hazir Data terminal readx (DTR) Cikis
- | 2 Cagr1 Ring indicator (RI Giris
LB 8 Al1s isaret seviyesi Received line signal Biris
-4 Sy det. (DCD) (Carrier det.)
3|2 Al1s kalitesi Signal quality detector Birig
e | 23 Iletisia Mz1 Data signal rate Cikis
% - (Terminal ‘den secia) selector (DTE)
e | 23 lletisia mz1 Data signal rate Birig
4 (Modem'den secin) selector (DCE)
2 11 Veris frekansy segimi Select transmit frequency Cikis
(20@ Baud modem) (282 baud modem)
- ]2 Terminal ‘den veris Transaitter signal element | Cikis
X saati timing (Transmit clock to
- soden DTE) _
-E 13 Veri iletigin Transmitter signal element | Girig
-1 aygitindan verisg timing (TC) (Transmit
- saati (darbeleri) clock from modem DCE)
ji 73 Al1g saati : Receiver signal elesent Cikis
' (darbeleri) timing (RC) (Receive clock)
14 Gonderilen veriler . Secondary transaitted /| Girig
(?eridonas kanal1) data :
= 116 Alinan veriler Secondary received data Cikis
8| (ger idonis kanal1) 45
gl 19 Verici bol. ag (g.d.) Secondary request tc send | Biris
& |13 Verici hazir (g.donls) | Secondary clear to send Gk
12 Al isaret seviyesi Secondary Carrier Cikisg
- (geridonis) detector

1.7- BASLANTI GESITLERI

Baglantilar 25 kutuplu minyatiir D figlerle gergeklestirilir
ama bu hatlar figlerin ayni numarali ug¢larina hi¢ diisiinmeden bajla-
namazlar. Efer, Ornefin verilerin kablo araciligi ile bir bilgisa-
yardan Otekine tasinmasi isteniyorsa normal olarak 2 ve 3 numarala
hatlarin gaprazlanmasi gerekir.

Bu baglanti gesitleri agafidaki gekillerdeki gibi yapilabilir.

. W k.
e S S o % Fa : vy 2w STk SR "'_ Aty ¢ Y
i 7sﬁf§¢hWhen . controller «does,ﬁno:»vhavgzgausvJ¢3322?;3 s
\1( £y .-‘;input;: a0 N Py 7 { ' ';,-‘ W _ A %
s \

Controiinr interface coties RS.232-CUF
e Hecewed Data £
T0 >
CcTs L——j
RTS :
Supervisary Sand Duta
OSR -
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When controller has BUSY signal input:

Controlier

interface cables
Recer

. RS-232CIF
LB e

Dats Termina! Ready ':26
iy Data Set Ready 8
s Supervitory Send Dats =Y

e) -ﬂan?ling of unused 'signals

i) “When DTR signal is not used,~ make DTR
signal floating.
. .Controller - Interface cabies - RS-232-CVF
o
RTS|
- DSR Datz Set Ready 20 oTA
2 e
-DTR DSR
- BUSY| Supownovvbﬁdbm: " ssp
sG Signal Ground ? SG -
PG - Protective Ground 1 pG
| em— i S
$ | 3
ii) ‘When .DSR'signal is not:used, connect.DSR
-+ sand "DTR signals in the.connector.
: |
i
Controller tnterface canies i
i RS-232C1F
=S Feceved Dtz ! 'w-EE-—'
o
&
Supervitory Send Uz 13 -
DSA g
5G Signa! Groune ? s
PG Provective Ground 1 PG
P EE







19

2.1- GIRIg

Centronix standarti ile iki birim arasindaki veri iletimi
paralel olarak yapilmaktadir. Yani veri iletimi RS 232 C deki gibi
seri olarak iletilmemektedir. Boylece veri iletimindeki hiz oldukga
arttirilmis olunmaktadir. fki birim arasindaki haberlegme sirasinda
herhangi bir hatanin olup bilginin kaybolmamasi ig¢in haberlesme gene
"handsake' sinyalleri ile saglanmaktadair. Veri iletimi c¢ogunlukla
8 bit, bazende 7 bit olarak yapilmaktadir. Gene bir ¢ok durumda iki
birim arasindaki haberlesmede ASCII kodu kullanilmaktadir. Bir Cent-
ronix arabiriminde haberlesmek ig¢in tek bir kanal bulunmaktadair.

Hatirlanacak olursa bu kanal sayisi RS 232 C arabiriminde iki idi.

2.2 - CENTRONIX HRBRRLESMESINDEKI HIZ

Haberlegmede seri iletimin bulunmamasi haberlesme hizini ¢ok
bliylik oranda arttirmaktadir. Seri haberlegmede karektere ait bitler
sira ile gonderilirken, centronix'de karektere ait biitiin bitler
ayni anda iletilmektedir. Bu ylizden paralel haberlegmede '"Baudrate
diye bir kavram yoktur. Iki birim arasindaki paralel iletigim haza,
temel olarak kullanilan devre elemanlarinin ve sistemlerin hizi ile
belirlenir. 1 metreden daha az uzunluklarda 1 Mega Bit/saniye'lik
iletigim haizlari elde edilebilir. Anlagilacafi gibi 1 saniyede 100 000

den fazla karakterin iletimi saglanabilmektedir.

2.3~ CENTRONIX DEKI ILETIM MESAFESI

Centronix standarti ile yapilan haberlegmedeki hizin fazla
olmasi RS 232 C ye gore ¢ok biiyiik bir avantajdir. Fakat iletim mesa-
fesine gelince burada RS 232 C standarti istiindiir. Daha dncedende
86ylendigi gibi RS 232 C igin 30 metre olan iletim mesafesi centro-
nix'de 2 ﬁetreye diigmektedir. Centronix standarti ile yapailacak ha-

berlesmede kablo uzunlugunun 2 metreyi gegmemesine dikkat edilmelidir.
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2.4 - CENTRONIX DEKI GERILIM sEvivyELERI

Centronix standartinda gerilim seviyesi olarak @ + 5 volt
kullanilmaktadirki bunlar TTL seviyesidir. "Lojik @" lar & volt,
"Lojik 1" ler 45 volt olarak hatta verilmektedir. Yukarida belir-.
tilen iletim hattainin kisa olmasinin sebeplerinden birtaneside
budur. Uzun kablolar zaten diigiik olan TTL seviyelerini daha g¢ok
zayiflatirlar ve sonucta parazitlerin etkili olmasina yol agarlar.
Ayrica hattaki akaim tek yone dofru aktifi igin kapasitif etki var-
dair ve iletim hatti uzadikg¢a bu kapasitif etki artar ve gok biiyiik

derecelerde sinyal bozulmalarina sebep olur.

2.5- CENTRONIX DEKI "HANDSHAKE"

"Handsake!" sinyallesmesinin nedeni daha once bahsedildigi
gibi iki birim arasindaki senkronizasyonun saglanmasi ve bilgi akai-
gsinda herhangi bir hatanin olmasinin Snlenmesidir. Bizim lizerinde
¢aligtaigaimiz konu olan Yaziaici ig¢in Akalla Bellek Arabiriminde bu o
olay g¢ok daha Onemlidir. Zira YABA bilgisayardan aldiZi bilgileri
yaziciya gonderecek, biliyiik bir ihtimalle yazicinain belleFi dolduk-
tan sonra YABA ya sinyal gondererek bilginin gonderilmesini durdu-
racak, daha sonra bellegi bosaldlglnda YABA nin bilgi gdndermesine
izin verecektir. Iste bu haberlegmeler "handshake"sinyalleri ile
olacaktar,
2+5.1- Bilgi Iletiminin Zaman Diagrami

Ixi birim arasindaki Centronix standarti ile yapilan iletim

su zamanlamaya gore olmaktadar.
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PARALLEL DATA

(DATZ EIT f BESER TS ey TUFY
1 to B) 1.0us N SE. 1.0us (MIN.)

T e N (IN,) i 4

DATAR STRCEL u 1.0'79 U

b S50us ‘
0 o O.Sus-———-l—e—-—

ue

T |
BUSY T S .
—+-{0 to IG.Sus
ACKNOWLEDCE T 14
| i
S tp 30us

Paralel Iletim Zaman Diagrama
2¢5.2= Handshake

Yukarida verilen zaman diagramani agiklarken iletimin bilgi-
sayar ile yazici arasinda yapildiZaini diisiinelim. Ikisi arasindaki
"Handshake'" sinyallegmesi su gekilde agiklanabilir.

Sekiz adet veri hatta konduktan kisa bir siire sonra (yakla-
g1k lus) "Strobe'" kisa bir siire i¢in Lowseviyeye gekilir. Bunun
lizerine yazicanain "Busy" igareti High seviyesine geger. Verilerin
yazici tarafindan alainmis olduBu '"Acknowledge'" hattina verilen kisa
siireli bir Low darbesi ile anlagilir. Bununla birlikte "Busy" isareti
tekrar eski seviyesine iner. Bilgisayarda elindeki verilerle ''Busy"
hattinin tekrar Low seviyesinde olmasini bekler.

Iste biitiin bu olaylar "handshake'" olarak adlandirilar.

2.6 - BAGLANTI FISI VE BACAKLARI

Iki Centronix biriminin birbirleri ile olan baglantilari 36
pinli figlerle saglanir. Her iki fisin uglara kargilaikli olarak bir-
birleri ile baglanir. Bu is sirasinda dikkat edilmesi gereken nokta,

veri hatlaranin, toprak hatlaraiyla burulmasi ve bu toprak hatlarainin
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karsi siradaki kendilerine ait yerlere bajlanmasidir. Fakat arabirim-

im galigabilmesi igin biitiin bacaklaran bajli olmasi gerekmemektedir.

Normal durumda less.eeee9 ve 1l hatlari ile bunlara iliskin toprak

hatlarinin baglanmasi yeterli olacaktar.

Baglanti figi yapasi agagidaki gekilde gosterildigi gibidir.

)

STROBE Ko N
ATA 1
j—q—l
~—-4—(
L =H
ACKNOWLEDGE  * —=d
sy Vg = 9 <o
. d B
qp
%"‘/Asﬂc "m —:‘: E )
A1) U -
e ‘@L)J

" Sekil: 1-Centronics srabirimi. .
Amphenol-fis’in 36 kutbu digerinin
kutuplanyls basit olarak baglamr.

Centronix Arabirimi Fisgi

Bu 36 pinli figdeki her bir bacafin numarasi, adi ve gdrevi

g0yledir.,
-Centronics-arabiriminin bacak baglantilari.
Bacak Isaret Anlam Sl (- | e
- . (basici-
Isaret” | Sasi ya gore) |
{ 19 STROBE Veri aktarim igin tetikl. darbesi Biris
2 20 DATA 1 ‘ : Biris .
3 21 DATA 2 BGiris |
§ % DATA 3 L < Biris |t
9 23 | DATA 4 Veri bitleri. STROBE=Low ' Giris |
6 28 DATA S iken alimrlare > o0, v Birisact-
o] 25 DATA 6 Giris |,
-8 “2h " DATA 7 b Girygihp
9 1 DATA 8 et L Biriye OF
10 | 28: ACKNLG (Basicidan) teyit isareti Giris' 1
11 29 BUSY Bekleme isareti (verilerin. Cikis -
- alinmasi icin) - :
12 38 PE *Kagit bitti" uyarisi 15y o
} S SR SLCT Basici durusu Cikis
15 - . NC kullamlmyor *= =~ * :
16 = f BN Sasi seviyesi (lojik) ! ¢
17 - CHASS.GND | Basicinin gasisi. . Sk
18 - (+5 V) 2 i
19...30| - GND garalel sasi hatlarn | : 3 i
Sl - INIT aslangi¢ konumuna getirme Biris
§§ - ERROR Basicidan hata bildirisi Cikis
3 - - :
34 - -
39 - -
36 - -




23

UgUNCY BULUM
GERGEKLESTIRILEN "BILGISAYARLARIN YAZICI
GIKISLARINI DEPOLAYAN VE DEGERLENDIREN
AKILLI BELLEK ARABIRIMI" NIN TEKNIK

8ZELLIXLERI.



2k

Bu tez caligmasinda gergeklenmeye ¢alisilan devrenin teknik
ozellikleri soyle Ozetlenebilir.
1 - Genelde temel yapi mikroiglemcili bir yapadar.
Mikroislemei olarak Z-80 kullanilmis olup galisma haizi 2,304 MHz
olarak seg¢ilmigtir,
2 - Yapar 64 KByte lik bir bir bellefe sahiptir.
Bu belleklerden 8 KByte , iginde igletim sistemi programlara bulu-
nan EPROM, geri kalan 56 KByte'a RAM bellektir. Bu RAM belle#in
1l KByte'aini isletim sistemi kullanmakta, diferleri ise bilgilerin
saklanmasinda kullanilmaktadair.

5 - Devre;

1 adet RS 232 C giris portu
1 adet Centronix giris portu
1l adet RS 232 C ¢ikis portu
1l adet Centronix ¢i1kis portu

na sahiptir. Bunlaran girig portu olanlari bilgisayara, g¢akis portu
olanlarida yaziciya baglanmaktadarlar.

4 - RS 232 C arabirimi ile yapilacak hahberlesme 150-300 -600-1200
2400-4800-9600-19200 Baudrate ile yapilabilmektedir.

5 - Giris Raudrate ile ¢ikig Baudrate; birbirine ba¥imla deFildir.
Yani @rnegin 9600 Baud ile girilen bir bilgi yazicaya 1200 Baud ile
gonderilebilir.

6 - RS 232 C standarti ile girilen bir bilgi Centronix standartainda
veya RS 232 C standartinda gikabilir. Yani giris ve ¢aikis haberlegme
standartlarada birbirinden ba’imsizdar.

7 - Giris ve g¢ikis standartlara ile giris ve ¢ikis hazlara Snpanelde
bulunan "DIP sunteh” leri ile segilmektedir.

8 - iIstenirse devre bir YABA olarak de#il Z-80 programlari ile gala-



25

RS 232 C girisini herhangi bir terminalin RS 232 C portuna baglamak
ve on paneldeki ilgili tusa basmak yeterlidir. Bu iglem yapalacak -
olursa makina kodunda bilgi girip, program yazilabilmekte ve g¢alig-
tirailabilmektedir,

9 - Istenirse sisteme hex klavye ile bilgi girmekde miimkiindiir.
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Bu bdlimde gergeklegtirilen elektronik devrenin
hardwaere yapisi verilmigtir.Devre genel olarak 3 bolimden
olugmaktadar.Bunlar

l-Zamanlama igaretlerini Ureten devre
2-Mikroiglemci lUnitesi -

J-Bellek iUnitesi
gemalari verilen pu devrelerin teknik oOzellikleri,

galigma prensipleri ileriki bollmlerde agaklanmaigtair.
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5.1 - GIRris
Bu boliimde gergeklenen devrenin elektronik yapisi ve bu
yapida bulunan elemanlarin gdrevleri anlatilacaktar.

Genelde YABA y1 4 kisima ayirmak miimkiindiir.

1- Zamanlama Igaretlerini Ureten Devre
2- Mikroiglemci Unitesi
3- Bellek Unitesi

4. Giris ve Caikig Portlara
Bu devrelerde kullanilan entegre devrelerin galigma prensipleri ve
ayrintili bilgileri Ekler kisminda verilmigtir.
5.2 = ZAMANLAMA SIRATLERINI URETEN DEVRE

B devrenin gemasi SEMA 1 olarak verilmig dlan semadar.
YABA daki mikroiglemcinin,
giris ve ¢ikis portlarindaki IC (Integrated Circuit, Entegre Devre)
lerin galigmasi ve RS 232 C standarti ile yapailacak haberlegmenin
Baudrate inin se¢imi i¢in gerek olacak Clock (CLK)igaretlerinin
iretimi Ul Ic s1 olan 8284 ile yapilmaktadair. Bu Ic ye bajlanms
olan 18,432 MHz lik kristal osilator sayesinde 8284 iin 12 nolu ucun-
dan 18,432 MHz 1lik %50 '"Dutycycle" kare dalga elde edilmektedir.
U2 IC si olan 74LS930 bu frekansi 8 e bdlerek mikroislemcinin(Z-80CPU)
CLK igareti olan 2,304 MHz 1lik igareti liretmektedir. Bu igaret direk
olarak CPU nun ve giris ¢ikig devresinde bulunan IC lerin CLK giri-
gine gitmektedir. :

U2 de frekansi bdliinen sinyaller U3 ve U4 dede bdliinerek 4040
"12 bit ripple counter" IC sinin CLK girigine gelir. Bu 4040 an
Ql, ... ve Q8 gikisindan sirasi ile 150-300-600-1200-2400-4800-9600

19200 Hz 1lik sinyaller alanarki bunlar 10 bitlik paketleme ile RS
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232C, standartinda gonderilecek bilgiler ig¢in gerekli olan Baudr#te
frekanslaridair. 4040 1n bu gaikislara U6 ve U7 Ic lerinin ayni isimli
uglarina birlikte gelirler U6 ve U7 ler 74 LS 151 olup bunlar giris-
lerinde bulunan 8 adet sinyalden istenilen bir tanesini 2 ucundan
disariya segerek vermektedirler. Bu IC lerden U6 nin q1k1$i yaziciya
gonderilen RS 232 C standartaindaki bilgi ig¢in gerekli olan CLK dur
(Tranmit Clock). U7 nin ¢aikisa ise bilgisayardan bilgi alimi igin
kullanilan Baudrate CLK dur.(Receive Clock) Bu U6 ve U7 hangi frekansa
¢ikizlarina vereceii 50-51-52 giriglerdeki "binary'" sayi-ile olmak-
tadire. Ayraca bu DIP switch in 7. ve 8. kontaklari mod segimi igin

kullanilmaktadir. Konumlara gore mod lar gdyledir.

s7 s8

OFF OFF R82352 ° giris RS232 gikag

OFF ON RS232 giris Centronix ¢ikasg
ON OFF Centronix girisg RS232 ¢ikas
ON ON Centronix giris Centronix gikas

DIP switch lerin konumuna gore Baudrate ler gdyledir.

sS1/8h S2/85 S3/56 Baudrate
OFF OFF OFF 150
OFF OFF ON 300
OFF ON OFF 600
OFF ON ON 1200
ON OFF OFF 2500
ON OFF ON 4800
ON ON OFF - 9600
ON ON ON 19200

5.3 - MIKROISLEMCI UNITESI
V17 IC si sistemin mikroislemcisi olan Z-80 dir. 2-80 igin

gerekli olan CLK ve RESET igaretleri $EMA 1 den gelmektedir. SEMA e

mikroiglemci iinitesinin agik semasidir. 7Z-80 in WAIT, BUSRQ, INT,
MMT giriélerindeki " pull up'" direnglerirolan 10 K liak direngler

Lt cimVlaci hanta Falmamasini ve Loiik 1 e baglanmalarini saglamak
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(chip select) CS disaretlerinin iiretimi igin kullanilmistair.
Ileride belirtilecegi gibi bu giris gikis portlari mikroislemecinin
I0 (Input, Output) portlarina yerlestirilmistir. U24 CD4O71 ve
CD 4001 IC leri ise sisteme hex klavye ile bilgi girilmesi ve
klavye ile kullanilmasi amaci ile olugturulmuglardar.
5.4 - BELLEK UNITEsSI

Bellek ilinitesinin yapisi $EMA 3 de goriilmektedir.
Yapa itibarai ile 8 adet 8 KByte laik IC ler bellek olarak 2764 ,RAM
olarak 5564 (8 KByte Static RAM) bulunmaktadir. Bunlar igin gerekli
olan CS (Chip Select) igsaretleri Ul6 74LS138 ile iiretilmektedir.
Bu bellek IC leri mikroiglemcinin memory portundadirlar.Sistemin

bellek organizasyonu goyledir.

FFFF
|
Al RAM A
v ~
21 FF %E§Q3WE§E¥'
2¢¢¢ H RAM
i9ietan
pogp w [PLERSE |

Sistemin Bellek Organizagyonu

Bellek IC lerinin aktif oldugu bdlgelerde $6yle Szetlenebilir,.

U8 EPROM PP@F - LFFF
U9 RAM 2033 - 3FFF
U1y RAM 4@PF -5SFFF
Ull RAM 6993 ~ 7FFF

vl2 RAM 8@@g@ - 9FFF
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Ul3 RAM APP@# - BFFF
Ulk RAM C@@# - DFFF
Ul5 RAM EZPF - FFFF

5.5 - GIRIS VE GIKI§ PORTLARI

Bu linitenin yapisi SEMA 2 de verilmistir.
U18 8255 IC si ve U20 8251 IC sinden olugmaktadar.
8251 devreye seri bilgi giris ve ¢ikas ig¢in kullanilmaktadair.
Tabiki bu bilgi alis verigi RS 232 C standartinda olmaktadar.
Bu IC mikroiglemciden digsariya seri olarak gonderilecek bilgiyi
alir. Bu bilgi lizerine RS 232 C nin gerefi olan Start, Stop ve
Parity bitini ekler, dis diinyaya bu bilgiyi TxC girisindeki CLK
igaretinin g¢aikan kenarlarinda seri olarak verir. Dis diinyadan
gelen seri bilgiyi stqrt, stop ve party bitleriyle birlikte RxC
deki CLK isaretinin inen kenarlarinda alar. Start, Stop ve Parity
bitini atarak mikroislemciye 8 bitlik veriyi "databus'" iizerinden
verir.

8255 IC si ilede devreye paralel bilgi giris, ¢ikigi yapal-
maktadair. PA portu Centronix ¢ikig, PB portu Centronik giris igin
PC portu ise handshake sinyallegmesinde kullanilmaktadir. Ayrica
PC portunun PCZ ve PCl isimli girigleri mod segiminde kullanilmak-
tadir.8255 in bu g¢aikiglari dig diinyaya aynen TTL seviyesinde veril-
mektedir. 8251 in TTL ¢akiglara ise RS 232 C seviyelerine gevrilmek
lizere U21 ve U22 1488,1489 IC lerinden gecmektedirler. Bunlar vasi-
tasy ile TTL seviyeleri ¥ 12 volt RS 232 C seviyelerine gevrilmek-
tedirler.

U18 64 - 7F
U20 8¢ - 9F

Input, Output Portlarina yerlestirilmigtir.
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BOKHAN KURL  Assembler. Page $.

E

ass 1 errors: QO

S s BCAN
& 3 Bu program tus takimini tarar ve
7 osdisplay lerde bilgi gosterir.
1100 10 ORG £1100
' 12 skFarakter tablosa baslangici
1100 3F 20 PEER £3F
1101 06 A REFE £06
R 102 LR 40 DEFEB £CH
1103  4F 50 DEFER £4F
81104 &b &HO DEFE £66
RION - 6D 4% DEFB £&D
106 7D 80 DEFEB-£7D
i1107 o7 G0 DEFB £07
Bl 108 7F 100 DEFR £7F
109 . 6 110 DERD £&7
BioA 77 120 DEFR £77
BioB 7C 130 DEFR £70
- Bl 140 DEFR £359
[110D SE 150 DEFE £5E
L10E 79 140 DEER -£7%9
1O 271 170 DEFE £71
1110 OO0 180 DEFE £00
i1t B0 190 DEFEB £80
112G 195 ORE- £1130
1120 210808 200 BSLA 1.1 HL. , £ 0E08
[1123 oEO1 210 LB B kb3
!1125 A4 220 2
(1126  0O6&6FF RS, LI L
Bi128 7& 240 TARA LI Ay (ML)
1129 ED4} 250 BT L) 5B i DIGLT
1128 D300 2H0 ouT (D) A 3 SEGMENT
112D 3IESO 270 LI f, £50
L12F 5D 280 GRS DEC A
1170 20FD BR0 JR NZ , GRS
1132 DROZ Z00 In Ay, (02) 3 KEYROARD
1124 2F 510 EFPL. '
i TS e Sk ING A
1136 3D ZEO PEE. A
1137 - 2007 340 JR NZ ;HEGP
139 Do ENEC S HE
1134 CROO EhHO RLC . B

113C  Z0EZ 370 JR NC, BSLA



3113E
1140
1142
1144
1146
1147
1149
114E

114D
114F
1150
}1152

1153

k1155

18E8
1600
CB3F
2803
14

18F9
1EOQO
CEZE
FO03E
1C

18F9
78

CB2%
CR23

GOEHAN FURL  Assembler.

1157
1158
1 158

Fass

BELA
EAY

[ Table used:

83
82
Cy

2 errors:

11320
1141
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280 JR
290 HESF L.
400 EYDR SR
410 JR
420 T
40 JR
440 HESFL LD
450 EAY GRL.
4b10 JR
470 TNE
480 JR
490 SONUC LD
S5O0 SlA
210 Sl
&g e
520 ADD
RO A0
540 RET
OO
Gk 1 12F “Hiesh
FY DR 1142  SONUC
101 from 194

TARA

D, £00

&)
GaHESBP 1
D

EY DR
E,£00
B

NE , SONLIC
E

FAY
Ay E

E

E

J

> D
om

HESF 1
TARA

1140
115%

1149
1128
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GOEHAN EURD  Assembler. Fage 1.
Fass 1 errors: 00

k) N 7B

S60 s BEu program A reg. Sinde bulunan
570 sbilginin 7-segment karsiligini
580 jkarakter tablosundan yararlanarak
Tl S ELELE .

11EBE HOO BRE - £11 R
1188 ES 410 SEB FUSH . HL
1186 210001 &0 LD HL . £0100
118 - E6FF HE0 AND  £FF
13500 85 LA ADD AL
il o BT o3 HS0 1.1 o P
11550 FE &HEO LD g (HLD
LB i e R ¢ LT PEP-. —HL
ol L TR HBO RET

s

ZO0) =

710 ;CEVIR
720 38 BYTE ldak - haloasc /osgn,
730 jmoduna ceviriyor.

117 740 usia. £1l1L.7
LIEZ. 0608 ot CESIR. . L1 B,£08
11C9 DD210708 760 LD I1X,£0807
11CD FDZ10F08 770 LD 1Y, £080F
11D1 DD7EOQO 780, TRSFR. =10 A, (IX+00)
11D4 CDBE11 790 CALL SEG

1187, FRZ700 800 LD (IY+00) ,A
11DA DDZ2EBE 810 DEC 11X

11DC FDZ2E 820 DEE- 3%

11DE  10F1 30 DINZI TRSFR
11EQ 9 840 RET

Fass 2 errors: 00
CEVIR 11C7°"SEG 1i1BE TRSFR 11D1

Table used: 47 +From 153



40

GOEHAN FEURL  Assembler. Fage 12
Fass 1 errors: OO0

850 5 ADRSE

B60 3Bu program display de gorunen
870 jadres bilgisini her tusa basista
880 ssola dogru bir kaydirir.

11ESL 870 ORG £13EZ
1IE3 oFD 00 ADRSK FUSH AF Z
11ES 0603 10 ED B,£03
11ES DD210008 S0 LD IX,£0800
BT DO TEGH 230 LOOP LD A, (IX+01)
11l DD7700 40 L.D (IX+00) ,A
11kr - DD23 FE0 TN 1K

LA 1o O & F&HO DINZ LOGF

e F1 7a FOF AF

11F4 DD7700 80 LD (IX+00) ,A
13F 7 b0 990 RET

1000

1010 3 DATARK

1020 3Bu program display ' de gorunen
1030 3jdata bilgisini her tusa basista
1040 3sola dogru bir kaydirir.

G1F2 1050 ORG £01F9
GLFES S5 1060 DATAE  FPUSH AF

O1FA  ZA2603 1070 LD A, (0B06)
QIFD [=BR250% - L H0BG LD (O8O3 ,A
0200 F1 1090 POP - Ak

0201 322603 1100 LD (0BO6) ,A
0204 C9 1110 RET

Fass 2 errors: QO
ADRSK 11EZ2 DATAK ©O1F9 LOOF 11E9

Table used: 48 From 155
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OEHAN EURLY Assembler. Fage 3.
*fass 1 errors: OO0
T1EO 3 ADHEX

1120 sBu program adres" in HEX karsiligini
1140 yhesaplar.,

(186 1145 BRE: £1166
I115€C DD210008 1150 ADHEX LD TH, £OBOG
L1460 DD7EOD 1140 LI Fiy CTHA+00)
LLAE 0604 1170 LI B, £04
Lifs  CR27 1180 EYDR Sl A

l16% JOFE 1150 DINZ EYDR

L16%  DDB&OL 1200 ADD A, (TX+01)
l16€ DD770R 1210 LD (IX+11),A
l16F DD7E02 1220 LI Ay, (IX+02)
L1172 0604 1230 R B,£04
(1174 CRB27 1240 EAYDR  SL& A

L176  10OFC 1230 DJINZ EAYDR
1178 DDB&OX 1240 ADD A, (TH+03)
LI7B  DD770A 1270 .1 (TX+L0) A
HZESEEe 1280 RET

ass P errorg: 00
DHEX 115C EAYDR 1174 KYDR 1165

Fabl e uséd: 48  from 165



|
GOEHAN  KLURL

IFass | errors:

1180
1180
1167
1187
1186
1188
118D
118F
1191
1193
1196
1197
1199
119
119F

Fass 2 errors:

DATAG

42

PAasenbler. Fage 15
(S 1]

1290 s DATAR

1300 3B program ilgili datayi

1310 sgosteren bir programdir.

1345 ORE - £1180
GCREC11 LEZ0 DATAG  CALL £1150
DDZA1GOE 1330 LD 2 X L ECRT0)
DD7EOO 1540 L. Ay CTH+HO0)
S 1350 FLISH  AF
E&FO 1EAD AND £FO
¢4 1570 LD B,E£04
CESF 17580 EDR SRL. A
1LOFC 13590 DJINZ EDR
R20508 1400 .0 CE£OBE0E) , A
Bl 1410 FOF AF
E&OF 1420 AND E0F
ERCGAHDR 14350 LD (£080&) A
o711 1440 SRl £11C7
55 1450 Rt

a1y}
1180 KDR 118F
T o 137

Table used:

display de

scall ADHEX

seall CEVIR



IOEHAN  ELIRU

PAssemnb ] er . Pagé

fass 1 oerrorss 00
1460
1470
1480
14
J20E 148
EGH EADS0R 1450
20T 0604 1500
B FERE = LSO
20D e O 6 1520
(20F . 210608 1556
1212 .84 1540
[2ES F Y 1550
[2hae ENSE11 1560
e Bor SN 1876
218 DD2AL1008 . 1580
1 ZIEES DD 7700 1590
I2ibe s BDC 71 1 1600
222 =EY 1610
‘ass 2 errors: 00
ITAKY 1206 YAN

‘able useds:

o FiEom

s DTARY

sBu program tus takimi
padresin gostardl gl

DTARY

YN

WIEE
L0
LD
LAY
DJINZ
LD
AYRIN

FLIGH

CALL
FOF
LD
LD
CALL
RET

43

i

£1206

A, (EOBOS)
B, £04

&)

YA

ML o £ OGS
Ay HLD

Ak

£1 186

AF

TH, (£0810)
(T X+00) A
£1 107

vere HEX olarak

ile vazilan DATA vi
VAR Aar.

scall ADHEX

seatl CEVIR
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GOEHAN ELURW Assembler . Fage (2
Fass 1 errors: 00
16420 3 ADART

L&E0 3 Bu program + tusuna basildikoa display de
1640 jvazili olan adresi bir arttirir.

1645
1224 1&47 ORG £1224
1224 CDSC11 1650 ADART  CaAlLL £115C scall ADHEX
1227 211008 1460 ..D L., £0B10
12264 7E 1670 LD Py (HLD
1828 €601 14680 ADD A, 201
122D 3803 1690 JF C, TEERAR
122F 77 1700 .D (HLLY , A
12350 1806 1710 R FEaGE T
SeSee 77 1720 TEERAR LD CHLL Y 5 #
1235 26 1730 INCL HL
1234 - 7E 1740 5 @y (HLD
ARSI, 1750 ING A
1256 77 1760 .0 (ML .8
kg g 4 17770 DECGEHE
1238 7€ 1780 ABAGTI LD iy (ML
1239 E&FO 17920 AND EFO
1238 ° CB3IF 1800 SRL. A
123D " CR3IF 1810 SRL. A
123F = CB3F 1820 SRE A
1241 CREF 1830 SR A
12473 Z20208 1840 LD (£0802) ,A
1246 7E 1850 LD A, (HL)
1247  E&OQF 1860 AND  £0F
1249 220708 1870 LD (£OBOZ) A
124C 23 1880 INC HL

1890
124D 7E 1900 L.13 A, (HLD
124E E&FO 1910 AND  £FO
1250 - CB3E 1920 SRL. A
1252 CBR3F 1950 SRL. A
1254 CB3IF 1940 - SRL A
1256 CR3IF 1950 BRL. A
128 mR0008 19460 LD (EOB00)Y A
125  7E 1970 LD A, (HL)
125C E&OF 1980 AND £0OF
125 320108 1990 LD (EOE01Y A
1261 CDBO11 2000 CALL £1180 ;call DATAG
1264 (€9 2010 RET

Fass 2 errors: 00

-
b3
o
h

ADART 1224 ABAGI 238 TEERAR

Table used: =00 from 149



EOKHAN EURLD

ass 1 errors:

Fssemi ]l e,

Q0

2020
200
BOA40
2050

2055

45

F & e

3 DELAY

s Bu program geclikme saglar.Gecikme
sdisplay ' leri tarama yolu ile yapil-
smaktadir.,

12D% 2057 ORG . £12D2

12D2 1601 2060 DELAY LD D,£01

§2D4 1E7F 2070 YUKLE 5D T i

12D6 210808 2080 BASTAN LD HL. , £CE06

§2DR - S0EOL BF0 |50 C,E01

R 2DB o O6FE 2 100 .1 BEFE

§20D - JE 2110 DEVAM LD A, (HL)

12DE  ED41 2120 ouT () ,E sDIGIT
1 2E0 00 2120 OouUT (£00) ,A : SEGMENT
B 2E2 5 SEL0 2140 LD A, £6O

12E4 3D 2150 AZALT  DEC &

H2ES 20FD 2160 JR NZ ,AZALT

H2E7 23 2170 INC  HL

12E8  CROO 2180 RLC B

H2EA 3002 2150 JR NG, AFA

R2EC 18EF EEGD JR DEVAM

B2EE. 1D 2210 AFA HEG k&

j2EF | -20E5 2220 JR NZ , BASTAN

pRF L 15 220 DEC ;D

12F2 20E0 B4 JdR NZ, YUKLE

12F4 C9 2250 RET

Fass 2 errors: OO0

AF A 12EE  AZALT  12E4 BASTAN 12Dé6 DELAY 12D2
DEVAM  12DD  YUKLE 12D4

Table wsed: 84 from 150
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HAN EURU Assembler. Fage ; S
s 1 errors: 00
PSS T e, WO % A 1 S B G e o o R G

s Bu program butun islevlieri yuruten
sana programdir.

ORG: — E1267

&1 7F08 LD S L EORTF 1 8TACK FPOINTER® yukleniyor
210008 .1 M. 4 £OE00
AF 2270 KO A
D&04 SEB0O LI By £04
77 270 YUKEE “ b (HL) A
25 2400 ING Bl
1OFC E410 DINZ YURLE
b @ 4 2420 .0 P, Ell
FEQ408 28 E0 LD (£0E04) A
FEOTOR 2440 .1 CEOBOT7 ) A
2450
CDAOOGI 2460 ADRES  CALL £0180 s DATAG
CODEOR 2470 ADRESI CALL £02DE 3 DELAY
CDE001 Sa80 CALL £0120 3 SCAN
FEZ7 EaR0 65 7 £27 3 G0 tusu
2814 EEH00 JR 7 RUN
EE2D 25310 5 £25 s DATA tusun
2817 2920 JR Z,DATAE
FEZ4 o A0 5 £24 g s
2EEA 2540 JR Z ,ARTLSEU
i, TS 2330 T £25 s ADRES tusu
2BE7 2560 JR Z  ADRES
E&F O o F AND £FO :
CDEZO1 2580 CALL £01E2 3 ADRESE
a2 290 JF ADRES
2EO0
CDscol 2610 RUN CALL £015C 3 ADHEX
2A1008 HEHE0 LD HL , (£0810)
E7 2EI0 JF (HL )
EHA0
CDD202 2650 DATA CALL £02D2 s DELAY
CD2001 2bA0 CALL £0120 3 BCAN
g 2HT0 I g £27
28F 4 24680 JR Z,DATA
A e 2690 P £25
28F2 2700 JR Z,DATA
FE23 2710 54 o4 £23
28C6a 2720 JR Z ,ADRES

FE24 2730 CP £24
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i DATAK
s DTAKY

s ADRESI EBIR ARTTIRAN FPROGRAM

s ADRESI BIR ARTTIRAN FROGRAM

E 28C6 JF 7 ADRES

y  FE24 ER £24

P 2B0R JHR 2, ADART

E E&OF 2750 AND  £0OF

i CDF201 27 &0 CALE ~EQ1FY

F CDO&OZ & 7710 CaLL £0204

P OCEA412 2780 JP DETH
2790

i CD2402 2800 ADART CALL £03224

bOCEA4LE 2810 JF DAaTA
EEE0

I CD240% 2830 ARTUSU CALL £0224

P CSIFL2 2840 JF ADREST

AN EURY  Assembler. FPage 274"

P2 errors: OO0

%

T 12CS ADRES 127C ADRESI 127F
I 12A4  RUN 1290 YAKLE 1270

& usecds Q6 from 228

ARTUSBU 12CE
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r
g7 UNITED
@] TECHNOLOGIES MEMORY
MOSTEK COMPONENTS
F- 2K x 8 ZEROPOWER™ RAM
MK48202 (B) -15/20/25
| f?ATiURES PIN NAMES
p Data retention in the absence of power
7 Data security provided by automatic write protection Ag-Ajo Address Inputs| Ve System Power (+5 V)

" during power failure

o Direct replacement for volatile 2K x 8 Byte Wide Static

RAM

o +5 Volt only Read/Write
0 Unlimited write cycles
0 CMOS - 440 MW active; 5.5 MW standby

0 24-Pin Dual in Line package, JEDEC pinout

T Read cycle time equals write cycle time

"0 Low Battery Warning

Pnr} No. Access Time Cyge/wme
MK48202-25 250 nsec 250 nsec
MK48202-20 200 nsec 200 nsec |
£m02-1 5 150 nsec 150 nsec
DESCRIPTION

The MK48Z02 is a 16,384-bit, Non-Volatile Static RAM,
organized 2K x 8 using HCMOS and an integral Lithium

energy source. The ZEROPOWER™ RAM has the -

characteristics of a CMOS static RAM, with the important
sdded benefit of data being retained in the absence of
Wer. Data retention current is so small that a miniature
Lithium cell contained within the package provides an
"‘9_'9»' source to preserve data. Low currentdrain has been
&Mained by the use of a full CMOS memory cell, novel
tnalog support circuitry, and carefully controlled junction
akage by an all implanted CMOS process. Safeguards

TRUTH TABLE

[

Ve |E| 6 |W | mooe | pa |Power

\

,,::nf Vil X | X Deselect | HighZ | Standby
Vil X vy Write Dy Active

3,‘_‘75 Vic| Vie | Vin Read Dour | Active

\ﬂlm Vin Read | HighZ | Active

w X x| x | write | High | Zero

\‘\J Protect

E Chip Enable

W Write Enable

GND Ground

G  'Output Enable

DQ, - DQ, Data In/Data Out

PIN CONNECTIONS

I ' uthium
.

CELL

Figure 1 .
Lpr—_
A A Ele . ;] 24 V.
e ] 23 A,
e &7 ) 22 A
P 0 21 W
X 5L M 20 G
A, &0 ST B o
A-r L N 18 E
% 8 [ ] 17 Do,
oo, 9 [ ] 16 DQ
oa, 10 1) 15 DbQ,
pa, 1 [ ) 14 DQ,
GND 12 [] PR ] 13 pa,
BLOCK DIAGRAM
Figure 2
Vcc
____________ -

3
|

|

|

|

|

| VOLTAGE SENSE
| AND

|

I

L

POWER
fo— RAM
—™1 cwos <:> , g
POK CELL
SWITCHING | 3
CIRCUITRY 6% « w
- - [
SN B e e S N R o TR

ZEROPOWERTY

1S a trademark of Mostek Corporation.
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—
fMING DIAGRAM

Fgure 4

READ READ WRITE
e Sk ey e tac > twe ———————1
Ag-Aio x x 1“
; : toga ——>] e ) ] ] s s h——
.- R kPR ;
. s £
) %
y w -' l ‘ ton LY |
; J toea [ _J Toez l'—

5a,-0Q, { VALID OUT X : VALID our
TIMING DIAGRAM
Figure 5

WRITE W'RlTE READ l
o et B s AR o e
3 g
] At)'A‘o x th
i PP it 3
As ‘___F— P Wh W R 2o B e AA
. e t oy —
— to, |E—

5y,

l/H\ 4

VALID
ouT

teez e tog ]

f vaup
N

T e
- V?;lo 1? . <

VALID
ouT

V-55
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JEROPOWER RAM FUNCTIONAL DIAGRAM

rigure 7

5

"
R e <HCInt
£ ] : /Im. »0#
, 8 39 4 B
=~
: ! —}—o0p
UU>
AVNHALNI
“ O I8
H30023a NWNI0D JOHINOD D .”_~ g
viva k)
NdNI . !
0/1 NWN10D . Pedi s o
oa
'}
8ZL X 8ZL ¥3Q003a

XIHLVW AHOW3IW

MOH

21901
TOHINOD

HOLVHYAWOD)
anb
30NIYIIY
I9VLI0A

.

+ mnao
WNAIHLI

LINJHID
ONIHOLIMS
HIMOJ

V-57
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. ® s
'f"'te' 8251A "n e,
PROGRAMMABLE COMMUNICATION INTERFACE
s Synchronous and Asynchronous u Error Detection - Parity, Ovemm and1
Operation Frammg e ‘_1

m Synchronous — 5-8 Bit Characters;

Internal or External Character Synchro- g Fully Compatible with 8030/8085 CPY
nization; Automatic Sync Insertion

s Asynchronous — 5-8 Bit Characters; u 28-Pin DIP Package
Clock Rate — 1, 16, or 64 Times Baud
Rate; Break Character Generation; 1,

1Y2, or 2-Stop Bits; False Start Bit = All Inputs and Outputs are TTL
Detection; Automatic Break Detect Compatible
and Handling
= Baud Rate — DC to 64K Baud » Single + 5V Supply
u Full Duplex, Double Buffered, Trans-
mitter and Receiver = Single TTL Clock

The Intel® 8251A is the enhanced version of the industry standard, Intel® 8251 Universal Synchronous/Asynchronous
Receiver/Transmitter (USART), designed for data communications with Intel's new high performance family of
microprocessors such as the 8085. The 8251A is used as a peripheral device and is programmed by the CPU to operate
using virtually any serial data transmission technique presently in use (including 1BM "bi-sync"). The USART accepts
data characters from the CPU in parallel format and then converts them into a continuous serial data stream for
transmission. Simultaneously, it can receive serial data streams and convert them into parallel data characters for the
CPU. The USART will signal the CPU whenever it can accept a new character for transmission or whenever it has
received a character for the CPU. The CPU can read the complete status of the USART at any time. These include data
transmission errors and control signals such as SYNDET, TxEMPTY. The chip is constructed using N-channel silicon
gate technology.

PIN CONFIGURATION L BLOCK DIAGRAM
0, 1 o,
.
o,J2 0,
R0 3 Yer %
D [ ¢ A il DaTa T e . TRANSMIT .
CD 4 ol_a 0, o5 8uS - A A suFFeR  f-=T'0
L dy N BUFFER Y P -S)
o.Cs s |
o7 oA T | ] o
c,Ce RESET | & }
RESET =
i) cLx ‘::‘ s o =g YidSov
wa r X ——=laeaowrire [y —] |
iy e c6_. .| contROL b bl <58 (4
& TAEMPTY A0 .o tocic [ e =
- e
cd Trs o r-—?-: by s
a3 SYNDET/B0 y . I
RxRDY T«ROY - % |
|
0SR —=df e
st
PIN NAMES SR oMed e 8 2% g BT
0;09 | ©ataBus I8 buts) o £ Data Set Aeady = controe | o, ! (“ suFsen fo— L
co | Control or Data 1 (0 be Wiitten or Resd € oTR Data Te.minal Ready Sy 5 ) T s P
2o | ead Dats Comimand | |SYNDET/BO | Sync Detect/ RTS «—a V|
WR , Meite Data or Control Command } | Break Detect 4 '
cs | hip Enabie ’ ' ars Request 10 Send Data ! ' '
C.l;:“ t ; “: s |cTs Clear 10 Send Data i { | HeBOY
e B | | TeE Tranmitter Empty I e =
1.0 Teansmitter Data i | Vee *5 Volt Supoly P VR . 7Y 1 contman [°
At fJagener Clorh | O T R el RiIrpr U e STNOET
A0 Zecover Data W L]
RWADY | Zaceiver Ready (hay haracter lor 8080) ~
TWROY *.ansmitter Ready +idy tor char from B0B0)
D Intel Corooration, 1978
12-46
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8251A

8251A BASIC FUNCTIONAL DESCRIPTION

General

The 8251A is a Universal Synchronous/Asynchronous Re-
ceiver/Transmitter designed specifically for the 80/85 Micro-
computer Systems, Like other 1/0 devices in a Microcom-
puter System, its functional configuration is programmed
by the system’s software for maximum flexibility. The
8251A can support virtually any serial data technique cur-
rently in use (including IBM “'bi-sync”).

In a communication environment an interface device must
convert parallel format system data into serial format for
transmission and convert incoming serial format data into
parallel system data for reception. The interface device must
also delete or insert bits or characters that are functionally
unique to the communication technique. In essence, the
interface should appear “transparent” to the CPU, asimple
input or output of byte-oriented system data.

Data Bus Buffer

This 3-state, bidirectional, 8-bit buffer is used to interface
the 8251A to the system Data Bus. Data is transmitted or
received by the buffer upon execution of INput or OUTput
instructions of the CPU. Control words, Command words
and Status information are also transferred through the
Data Bus Buffer, The command status and data in, and
data out are separate 8-bit registers to provide double
buffering.

This functional block accepts inputs from the system Con-

trol bus and generates control signals for overall device

operation. It contains the Control Word Register and Com-
mand Word Register that store the various control formats
for the device functional definition.

RESET (Reset)

A "high” on this input forces the 8251A into an “Idle"
mode. The device will remain at “Idle’” until a new set of
control words is written into the 8251A to program its
functional definition. Minimum RESET pulse width is
6 toy (clock must be running).

RD (Read) -
A “low” on this input informs the 8251A that the CPU
reading data or status information from the 8251A.

C/D (Control/Data)

This input, in conjunction with the WR and RD inputs
informs the 8251A that the word on the Data Bus is eithe,
a data character, control word or status information.

1 =CONTROL/STATUS 0 =DATA

CS (Chip Select)

A “low" on this input selects the 8251A. No readin_g_of
writing will occur unless the device is selected. When CS is
high, the Data Bus in the float state and RD and WR wil
have no effect on the chip.

DATA

8us
BUFFER

e

Figure 1. 8251A Block Diagram Showing Data Bus
Buffer and Read/Write Logic Functions

c/O RD WR CS :
CLK (Clock) Q Q@ 1 0 38251ADATA = DATABUS
: PR CRoage e -

The CLK input is used to generate internal device timing ? ° 1 0 ??:ﬁ,'su.sofr’:'atg‘“
and is normally connected to the Phase 2 (TTL) output of 1 1 0 0 DATABUS=CONTROL
the 8224 Clock Genesrator. No external inputs or outputs X 1 1 0 DATABUS = 3-STATE
are referenced to CLK but the frequency of CLK must be X X -3 DATA BUS = 3-STATE
greater than 30 times the Receiver or Transmitter data

= bit rates.

Tl —

$ WR (Write)
A “low” on this input informs the 8251A that the CPU is
writing data or control words to the 8251A. Modem Contrgl

The 3251A has a set of control inputs and outputs that can
be used to simplify the interface to almost any Modem. The
Modem control signals are general purpose in nature and
can be used for functions other than Modem control, if
necessary.

1248

R s s e

2
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8251A

P

when used as an input (external SYNC detect mode), a
positive going signal will cause the 8251A to start assem-
pling data characters on the rising edge of the next RxC.
Once in SYNC, the “high” input signal can be removed.
the period of RxC. When External SYNC Detect is pro-
grammed, the Internal SYNC Detect is disabled.

BREAK DETECT (Async Mode Only)

This output will go high whenever an all zero word of the
programmed length (including start bit, data bit, parity bit,
and one stop bit) is received. Break Detect may also be read
a a Status bit. It is reset only upon a master chip Reset or
Rx Data returning to a ““‘one” state.

L

1A ADDRESS BUS

o B

CONTROL BUS

1o 1/0 W| RESET el
1TTL);

{ DATA BUS

il

D,-0, RO WR

RESET CLK

8251A

Figure 4. 8251A Interface to 8080 Standard
System Bus
»

DETAILED OPERATION DESCRIPTION

General

The complete functional definition of the 8251A is pro-
grammed by the system’s software. A set of control words
Must be sent out by the CPU to initialize the 8251A to
‘pport the desired communications format. These control
words will program the: BAUD RATE, CHARACTER
LENGTH, NUMBER OF STOP BITS, SYNCHRONOUS or
ASYNCHRONOUS OPERATION, EVEN/ODD/OFF PAR-
'TY. etc. In the Synchronous Mode, options are also pro-
Vided 1o select either internal or external character synchro-
Nization,

Once programmed, the 8251A is ready to perform its com-
Munication functions. The TxRDY output is raised “high*’
10 signal the CPU that the B251A is ready to receive a data

aracter from the CPU. This output (TxRDY) is reset
ilomatically when the CPU writes a character into the
Y S1A. On the other hand, the B251A receives serial da.ta
ch°"‘ the MODEM or 1/0 device. Upon receiving an entire
c;"mer. the RxRDY output is raised “high”* to signal the

U that the 8251A has 2 complete character ready for the

U to fetch. RxRDY is reset automatically upon the CPU
®a read operation.

The B8251A cannot begin transmission until the Tx Enable
(Transmitter Enable) bit is set in the Command Instruction
and it has received a Clear To Send (CTS) input. The TxD
output will be held in the marking state upon Reset.

Programming the 8251A

Prior to starting data transmission or reception, the 8251A
must be loaded with a set of control words generated by
the CPU. These control signals define the complete func-
tional definition of the 8251A and must immediately fol-
low a Reset operation (internal or external).

The control words are split into two formats:
1. Mode Instruction
2. Command Instruction

Mode Instruction

This format defines the general operational characteristics
of the 8251A. It must follow a Reset operation (internal or
external). Once the Mode Instruction has been written into
the 8251A by the CPU, SYNC characters or Command In-

- structions may be inserted.

Command Instruction

This format defines a status word that is used to control the
actual operation of the 8251A.

Both the Mode and Command Instructions must conform
to a specified sequence for proper device operation. The
Mode Instruction must be inserted immediately following a
Reset operation, prior to using the 8251A for data com-
munication.

All control words written int6 the B251A after the Mode In-
struction will load the Command Instruction. Command
Instructions can be written into the 8251A at any time in
the data block during the operation of the 8251A. To re-
turn to the Mode Instruction format, the master Reset bit
in the Command Instruction word can be set to initiate an
internal Reset operation which automatically places the
8251A back into the Mode Instructicn format. Command
Instructions must follow the Mode Instructions or Sync
characters.

€D+ MODE INSTRUCTION
C/ID SYNC CHARACTER Y .]

SYNC MODE
co s SYNC CHARACTER 2 oLy
C/D =1 | COMMAND INSTRUCTION
c/o=0 J DATA J v
C/D+1 | COMMAND INSTRUCTION
co-0 4 DATA -
€0 =1 | COMMAND INSTRUCTION

* The sacond SYNC character n shipped f MODE wstruction
ha progesmmed the B251A 1o ungle charscier Internal SYNC
Mecie Both SYNC chaencters are skippsd «f MODE instruction
ha: programmed the 82614 10 ASYNC mode.

Figure 5. Typical Dala Block
3
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8251A

COMMAND INSTRUCTION DEFINITION

Once the functional definition of the 8251A has been pro-
grammed by the Mode Instruction and the Sync Characters
are loaded (if in Sync Mode) then the device is ready to be
used for data communication. The Command Instruction
controls the actual operation of the selected format. Func-
tions such as: Enable Transmit/Receive, Error Reset and
Modem Controls are provided by the Command Instruction.

Once the Mode Instruction has been written into the 8251A
and Sync characters inserted, if necessary, then all further
“control writes” (C/D = 1) will load a Command Instruc-
tion. A Reset Operation (internai or external) will return
the 8251A to the Mode Instruction format.

B0, 0y  BDoeialpenntivl B,

EH IR | RTS | ER [SBRX| AxE | DTR | TxEN

L TRANSMIT ENABLE
1 = enable
0 = disable

DATA TERMINAL
READY

“high” will force DTR
output to zero

RECEIVE ENABLE
1« enable
0 * disable

SEND BREAK
CHARACTER
1 = forces TxD “low™
0 = normal operation

ERROR RESET
b ] 1 = resat arror Hags
PE, OF, FE

REQUEST TO SEND
“hugh™* will force ATS
output 10 2ero

INTERNAL RESET
“high” returns 8251A to
Mode Instruction Format

ENTER HUNT MODE*
1 = enabls search for Sync
- Characters

* (HAS NO EFFECT
IN ASYNC MODE}

Note: Error Reset must be porﬁ;md whenever RxEnable and
Enter Hunt are programmed.

STATUS READ DEFINITION

In data commuaication systems it is often necessary to
examine the “status” of the active device to ascertain if
errors have occurred or other conditions that require the
processor’s attention. The 8251A has facilities that allow
the programmer to “read” the status of the device at any
time during the functional operation. (The status update is
inhibited during status read).

Anormal “read’ command is issued by the CPU with C/D= 1
to accomplish this function.

Some of the bits in the Status Read Furmat have identical
meanings to external output pins so that the 8251A can be
used in a completely Polled environment or in an interrupt
driven environment. TxRDY is an exception.

Note that status update can have a maximum delay of 28
clock periods from the actual event affecting the status.

o, 04 04 o, 0, o, 0, 0,

-,

TxEMPTY| RxRDY | TxRDY

DSR | SYNDET FE (+13 PE

ok YNy

I ; e
Notel

SAME DEFINITIONS AS 1/0 PINS
£l

PARITY EAROR

Tha PE flag is sat when a parity
#rror is detacted. It 13 reset by
the ER bit of the Command
Instruction. PE does not inhibit
operation of the 82S1A.

OVERRUN ERROA

The OE flag is set when the CPU
doas not read a character before
the next ane becomes available.

1t 1 reset by the ER bt of the
Command Instruction. OE does
not inhibit operation of the 82514

FRAMING ERROR (Async only)
The FE flag is set when 2 valid
Stop bit is not detected at the
end of svery L 1t reset
by the ER bit of the Command
Instruction. FE does not inhibit
the operstion of the B251A.

DATA SET READY: Indicates
that the DSR is at a zero level.

TxRDY status bit has different meanings from the
TxRDY output pim. The former is not conditioned
by €T3 and TxEN; the latter is conditioned by both
CTS and TxEN.
i.e. TxRDY mtuﬂqil = DB Buffer Empty
TxRDY pin out = DB Buffer Empty «(CTS=0)- (TxEN=1)

Note 1:

Figure 10. Command Instruction Format

12-54

Figure 11. Status Read Format
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8251A
APPLICATIONS OF THE 8251A
~
L j [ ADORESS BUS { i
l CONTROL BUS \
o a
{ DATA BUS |
§5 ADDRESS BUS 557 @U
| | : "
CONTROL BUS B
1 1
DATA BUS 5 § Tl? PHONE
. T Oaf ASYNC LINE eI,
| oTR MODEM INTER
) H @ | 82514 €78 g3
: Pl on in wn'q ATe
' RaD jo————] EIATO TTL - .
| CONVERT { 1
R 5
e 'y hae ::"":
1 BAUD RATE oy it GENERATOR TELEPHONE }
ne GENERATOR TERMINAL LINE H
Figure 12. Asynchronous Serial Interface to CRT Figure 14. Asynchronous Interface to Telephone Lines ‘
: Terminal, DC—9600 Baud '
E ADDKESS BUS . i
1 !
j] CONTROL BUS { :
¢ lJ DATA BUS L i
ADDRESS BUS e @ U
| [ “
CONTROL BUS 3 AxD
I l ] . wsia PHONE
DATA BUS ey At LINE
e INTER
Cigees m—r] S L
55
RxD o - ATS
™o SYNCHROWQUS DSR
TERMINAL | 6YR
82514 AT
pooe o | on ;‘:‘J';"“ s
SYNDET

Figure 15. Synchronous Interface to Telephone Lines

Figure 13. Synchronous Interface to Terminal or
Peripheral Device

5
@
aE
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£
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8251A

WAVEFORMS
system Clock Input @

=
s V—’ﬁ:lr—x Fres

Transmitter Clock & Data

Tew TPD

YT (1x MODE) _____/__——L_

TR (6ssi00k) VV‘I/\N\/V\AN\/\/\/\/V\/\MJVWVV\N\NW\/\N\/\/\N\
—‘I l"'ovx —’1
Tx DATA X X_—

Receiver Clock & Data

(Rx BAUD COUNTER STARTS HERE)
RxDATA ) START BT J[ DATA BIT X DATABIT
s et
— Tarw |
RxC (1x MODE) ‘ 2 J \
e 8 RxC PERIOOS ) )
Y e - 16 RxC PERIODS (16x MODE)

L VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAR

s —k’\ —Jk’u.

PULSE

SAX - THRX
Write Data Cycle (CPU — USART) -

TxRDY / L
l}-—-{n.ﬂ DY CLEAR
W —i

wr

DON - T CARE
DATA IN (D.8.) 3L DATA suuD————-m——
e

o
!

c/o

|

e
= : | tan
Read Data Cycle (CPU ~ USART)

RxRDY _—_/__—_—\L
te—el 1RXRODY CLEAR

Rd
)
—e 1RO — OF
3 I‘
ans TA FLOAT
DATA OUT (D.8.) DATATHRNY . £ DATA OUT ACTIVE 322
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8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

= MCS-85™ Compatible 8255A-5 = Direct Bit Set/Reset Capability Easing

u 24 Programmable 1/O Pins Control Application Interface

s Completely TTL Compatible m 40-Pin Dual In-Line Package

m Fully Compatible with Intel® Micro-
processor Families

a Improved Timing Characteristics m Improved DC Driving Capability

m Reduces System Package Count

The Intel® 8255A is a general purpose programmable I/O device designed for use with Intel® microprocessors. It has
24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 /O pins may be programmed in sets of 4 to be input or output. In MODE 1, the second
mode, each group may be programmed to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and interrupt control signals. The third mode of operation (MODE 2) is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

PIN CONFIGURATION 8255A BLOCK DIAGRAM
ra3 b ad 0 t ras
raz ]2 1|7 eas » 1
rar n | ras y w:
sl [T rar aen o " z
" %[0 AR st t 22 e . e .~
& s [ meser o] o p— Ke v a < V) raneny
contag, |NE—————-2 .
Gwo )7 u[ o, -~
a1l no,
9
a0 ls 1u[Jo, l
»cr e »[Zo,
e : " 8255A 02 o, 5 :;:_. ,
wcs |02 »[3 o, A\ ﬁ) s N >-<.-¢.
] .
x“—' AR ‘.DO. BORECTIONS, CATAmA s
»ce e n[Jo, Sl e
TS V] mris —
L 3e 1) %[0 Yee : o
: " %[ rer osdr ] ;’-;nﬁ
5 — . P .
rcaljn 2¢[) voe t : t :‘n‘"‘: c <, "y
oo Jie 1|7 res -y
U=t 22[7 e f
w2 ]n [ re3 &
L &
3 . b e o s CJ
< — T, o, Sy . = 3
2% PIN NAMES . cocic s S ey .
x 5 3
sa
o 0, -0, DATA BUS (81 DIRECTIONAL) bl i | st
= RESET RESET INPUT T
=] ChIP SELECT -
38 READ INPUT
TWR | WRITE INPUT s __.__}
A, AV . PORT ADOAESS
PAT PAD PORT A (BIT)
re7 80 POAT B (BIT) sl
PCTFCO___ POAT C (BIT) R
| Vee -5 voLTS
_GNno dVOLTS
© Intel Corporatien, 1972
12-76
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8255A/8255A-5

8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable peripheral interface (PPI)
device designed for use in Intel®* microcomputer
systems. Its function is that of a general purpose I/O
component to interface peripheral equipment to the
microcomputer system bus. The functional configura-
tion of the B255A is programmed by the system software
s0 that normally nc external logic is necessary to inter-
face peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer Is used to interface
the 8255A to the system data bus. Data is transmitted or
recelved by the buffer upon execution of input or output
Instructions by the CPU. Control words and status infor-
mation are also transferred through the data bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the internal
and external transfers of both Data and Control or Status
words. It accepts inputs from the CPU Address and Con-
trol busses and in turn, issues commands to both of the
Contro! Groups.

| (C—S) :
| Chip Select. A “low” on this input pin enables the com.”

muniction between the 8255A and the CPU.

(RD)

Read. A “low"” on this input pin enables the 8255A to
send the data or status information to the CPU on the
data bus. In essence, it allows the CPU to ‘“read from"
the B255A.

(WR)
Write. A “low" on this input pin enables the CPU to write
data or control words into the 8255A.

(Ag and A4)

Port Select 0 and Port Select 1. These input signals, in
conjunction with the RD and WR inputs, control the
selection of one of the three ports or the control word
registers. They are normally connected to the least
significant bits of the address bus (Ag and A,).

8255A BASIC OPERATION

Ay | Ag | RD | WR | €5 | INPUT OPERATION (READ)

0 © 0 1 0 | PORT A= DATABUS

0| 1 0 1 0 | PORT B = DATA BUS

£k D 0 1 0 | PORT C= DATA BUS
OUTPUT OPERATION
(WRITE)

0.l ¢ 1 0 0 | DATABUS = PORT A

o1 3 1 0 0 | DATABUS = PORT B

330 1 0 0 _| DATABUS=PORTC

1 1 1 0 0 | DATABUS = CONTROL
DISABLE FUNCTION

X1 X X X 1_| DATABUS= 3-STATE

1 1 0 1 0 | ILLEGAL CONDITION

XE X 1 1 0 | DATA BUS= 3-STATE

g 1277

ke ":I:' LAREE AP  ARe PRE Wil :
Flgure 1. 8255A Block Diagram Showing Data Bus Buf

ST o S

fef :n.d.Re'aa}w;it';Contrlbi Lb‘gic Fdl"\.{:'tionsu

»,m
o |
=
-]
ax
xa
0
e
2
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8255A/8255A-5
g255A OPERATIONAL DESCRIPTION »
CONTROL WORD

Mode Selection
There are three basic modes of operation that can be select- 07 | WP |0 | SOy 0Ty
ed by the system software: L r]

Mode 0 — Basic Input/Output i
Mode 1 — Strobed Input/Output
Mode 2 — Bi-Directional Bus

When the reset input goes "high" all ports will be set to WS
the input mode (i.e., all 24 lines will be in the high im- PORT C (LOWER)

‘pedance state). After the reset is removed the 8255A can T
remain in the input mode with no additional initialization .

.required. During the execution of the system program PORTB b
any of the other modes may be selected using a single ; iy [
output instruction. This allows a single 8255A to service
a variety of peripheral devices with a simple software MODE SELECTION
maintenance routine. a1 §

i
The modes for Port A and Port B can be separately defined, [
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in- GROUP A
cluding the status flip-flops, will be reset whenever the : R AR,
mode is changed.” Modes may be combined so that their : 1= %
functional definition can be ‘“‘tailored’’ to almost any /O
structure. For instance; Group B can be programmed in PORT A |
Mode 0 to monitor simple switch closings or display compu- it S W
tational regults, Group A could be programmed in Mode 1 r
to monitor a keyboard or tape reader on an interrupt-driven :,‘.°P‘..§§:‘§“°"
basis, 01 = MODE 1
5. : 1 = MODE 2 2
4 ?}
"
YosEr e
s ADDRESS BUS T o I i
- (i — = CONTROL BUS - 1
l '
i DATA BUS
@ .U Figure 4. Mode Definition Format

Wi .D,-Dp A,G-Aq

8255A b

s A s €
\/0 @m 10 ) The mode definitions and possible mode combinations |

T,  PGPC,  PORC,  PAYPA, may seem confusing at first but after a cursory review of i

the complete device operation a simple, logical I/O ap-

proach will surface. The design of the 8255A has taken

woot1— s X 0 AT into account things such as etficient PC board layout,
1/0 ” I I I II ﬁm control signal definition vs PC layout and complete
P8,78, CONTROL  CONTROL PAyPA; functional flexibility to support almost any peripheral

OR 1/0 OR1/0 device with no external logic. Such design represents
2 the maximum use of the available pins.

MoDE2 —]__8 oot et i AT |
‘s
|
[}

T g

e T I PR Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
2z single OUTput instruction. This feature reduces software -
requirements in Control-based applications.

Figure 3. Basic Mode Definitions and Bus Interface
1279 ; i
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8255A/8255A-5

CONTROL WORO

o,}o, Dg | O, o,lo, D, | 0,
|
]7 | BIT SET/RESET
X x X 1= SET
l__r_" 0« RESET
DONT
CARE
BIT SELECT
0l11273]als]67]
{6{110{1]0/1/0] 18y
| T ] 1
; "°""°-L°"v‘L'-!J
0;000[1,1{11/8,
BIT SET/RESET FLAG

0= ACTIVE

Figure 5. Bit Set/Reset Format

g . i ’
When Port C is being used as status/control for Port A or 3
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data output ports.

Interrupt Control Functions A
When the 8255A is programmed to operate in mode 1 or
mode 2, control signals are provided that can be used as
interrupt request inputs to the CPU. The interrupt re.
quest signais, generated from port C, can be inhibited or
enabled by setting or resetting the associated INTE fip-
flop, using the bit set/reset function of port C.

This function allows the Programmer to disallow or allow a
specific 1/0 device to interrupt the CPU without affecting
any other device in the interrupt structure.

INTE flip-flop definition:

(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable
Note: All Mask flip-flops are automatically reset during

mode selection and device Reset.

Operating Modes

MODE 0 (Baslic Input/Output). This functional configura-

tion provides simple input and output operations for . -

each of the three ports. No ““handshaking” is required,
data is simply written to or read from a specified port.

Mode 0 Basic Functional Definitions:

® Two 8-bit ports and two 4-bit ports.

Any port can be input or output.

Qutputs are latched.

Inputs are not latched.

16 different Input/Output configurations are possible
in this Mode.

‘an l
: — £
tip —— 'wn-—Oi
INPUT . X
[ p— | ot
€8 a1, 80 A i L
|
e e S e e 5 8 j P
a0 ! ‘or ! :
MODE 0 (Basic Input)
o -
g po——— tow ——-:0—'.9 -
gé 0,0 I X
< b Y fo ~'wa 3
a P Aw 1 -
& A1 40 ﬂ K SH
bl X
§ R e .
MODE 0 (Basic Output)

12-80
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8284A/8284A-1 SGACH T
~ CLOCK GENERATOR AND DRIVER R

e, “iAPX 86, 88 PROCESSORS T
. N i i bl \....A_.'...;...-. !
L3 Generateé the System Clock for thé ® Slngle +5V Power Supply i
IAPX 86, 88 Processors: , » g ,
5 MHz, 8 MHz with 8284A ~ : ® Generates System Reset Output from |
10 MHz with 8284A-1 Schmitt Trigger Input
® Uses a Crystal or a TTL Signal for = Capable of Clock Synchronization wi
!
Frequency Source & Ott'::r 8284As y. W
8 Provides Local READY and MULTIBUSG
= Available in EXPRESS '
READY Synchronization - Standard Temperature Range .

= 18-Pin Package RN, S Extendod Temperature Range b o
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8284A/8284A-1

Table 1.' Pin Description . X AT R o

Name and Function Symbol | Type| ‘Name and Function
[AENT, |. 1 | Address Enable: AEN is an active LOW CLK | O | Processor Clock: CLK is the clock output
.| AENZ signal. AEN serves to qualify its respective 3 used by the processor and all devices which
.| Bus Ready Signal (RDY1 or-RDY2). AENT ] | directly connect to the processor's local bus -
. | validates RDY1 while AEN2 validates RDY2. b (i.e., the bipolar support chips and other MOS §
Two AEN signal inputs are useful in system “1° 7 | devices). CLK has an output frequency which s
| configurations which permit the processor to g < | is Y3 of the crystal or EFlinput frequency and a’ i
¥ access two Multi-Master System Busses. In . | |75 duty cycle. An output HIGH of 4.5 volts' i
non Multi-Master configurations the AEN (Vec= 5V) is provided on this pin to drive MOS i
signal inputs are tied true (LOW). devices. 2
.| RDY1, | | Bus Ready: (Transfer Complete). RDY is an PCLK .| O | Periphera! Clock: PCLK is a TTL level pe-
RDY2 active HIGH signal which is an indication from | | ripheral clock signal whose output freq Y
= a device located on the system data bus that is ¥ that of CLK and has a 50% duty cycle.
Y data has been received, or is available. RDY1 OSC | O | Oscillator Output: OSC is the TTL level out-
s qualified by m Wity ROY2 is qualitied put of the internal oscillator circuitry. Its fre-
: WARRR i el il 2 quency is equal to that of the crystal. =
.| ASYNC | I | Ready Synchronization Select: ASYNC is an RES | | ResetIn: RES is an active LOW signal which ¥
: “17 % |input which defines the synchronization Aeyiiic & “|'ls used 10 generate RESET. The B284A
mode of the READY logic. When ASYNC l.. | N 4 .« | provides .’wm”' Input so that an RC k
¥ “{ "low, two stages of READY synchronization ; .| connection can be used to establish the :
§ ~{ are provided. When ASYNC is left open e ‘power-up reset of proper duration. -~ - !
" i~ |- (intemal pull-up resistor is provided) or HIGH - g
-{ & singie stage of READY synchronization is _RESET | O | Reset: RESET Is &n active HIGH signal which
3 2 provided. e . is used to reset the B0BE family processors. Its 1
. - timing characteristics are determined by
READY |- O | Ready: READY Is an active HIGH signal RES. : o S h
{ .-~ { which is the synchronized RDY signal input. ,. 5 ' 4 i,
READY Is cleared after the guaranteed hold “CSYNG | ‘1 " 'Clock Syncheonization: CSYNC ls an active i
; i time 10 the pr r-1a% Doan Mak. ;. i 43 _HIGH signal which allows multipie 8284As to I
] e R be synchronized to provide clocks that are in i
X1,X2 | .| |{Crystalin: X1and X2 are the pins to which a “s | ¢ |phase. When CSYNC is HIGH the internal it
| crystal is attached. The crystal frequency is 3. -+ o ', .| counters are reset. When CSYNC goes LOW £
o times the desired processor clock frequency. | the internal counters are allowed to resume §
chEE . Frequency/Crystal Select: F/Cis ast counting. CSYNC needs to be externally syn- "
- “K‘T’ . ' | option. When strapped m’gé;.m';f,’:,"f sl chronized to EFI. When using the internal os- j
processor's clock to be generated by the crys- P | ciltator CSYNC should ‘be hardwired to :
tal. When F/Clis strapped HIGH, CLK is gener- : QIOURD. .. o 230" 73 B e s oas oo N B rei 3
Fozn ated from the EFI input. 2 SEENY GND lGround. . : et A, 1l
EFI | | External Frequency: When F/C is strapped Vec - | ' | Power: +5V supply.
HIGH, CLK is generated from the input fre-, ’ : .
quency appearing on this pin. The input = =
signal Is a square wave 3 times the frequency |
of the desired CLK output.

General
‘The 8284A is a

. Oscillator

FUNCTIONAL DESCRIPTION

single chip clock generator/driver.for.the

IAPX 86, 88 processors. The chip contains a crystal-con-_ .
Yolied oscillator, a divide-by-three counter, complete MULTIBUS
“Ready” synchronization and reset logic. Refer to Figure 1.
for Block Diagram and Figure 2 for Pin Configuration. - !

'
H

} The oscillator circuii }:f ihe 8284A .is designed primarily
for use with an external series resonant, fundamental
- Mode, crysta! from which the basic operating frequency

S derived.

The crystal frequency should be selected at three times
e required CPU-clock. X1 and X2 are the two crystal

"Put crystal connections. For the most stable operation .

of the oscillator (OSC) output circuit, two series resistors
(Ry = Rp = 510 02) as shown in the waveform figures are
recommended. The output of the oscillator is buffered and
brought out on OSC so that other system timing signals
can be derived from this stable, crystal-controlled source.

“ For systems which have aVge ramp time > 1V/ms and/or
have inherent board capacitance between X1 or X2, ex-
ceeding 10 pF (not including 8284 A pin capacitance), the

' two 5101 resistors should be used. This circuit provides

...optimum stability for the oscillator in such extreme condi-

tions. It is advisable to limit stray capacitances to less than
10 pF on X1 and X2 to minimize deviation from operating
at the fundamental frequency.

e e e Sy it P e o 0 8 . St

\f EFlis used and no crystal is connected, itis recommended

that X, or Xz should be tied to Vg through a 510Q resistor to
=~ prevent the oscillator from free running which might produce
“ . HF noise and additional ¢ current.

3-247
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Inte[ 8284A/8284A-1 il

s e
Clock Generator “% .+ Master system Is not belng used the AEN pin shoumh.

The clock generator consists of a synchronous divide-
by-three counter with a special clear input that inhibits
the counting. This clear input (CSYNC) allows the out-
put clock to be synchronized with an extenal event
(such as another 8284A clock). It is necessary to syn-
chronize the CSYNC input to the EFI clock external to
the 8284A. This Is accomplished with two Schottky flip-
flops. The counter output is a 33% duty cycle clock at
one-third the input frequency..

The FICT input Is a strapping pin that selects either the
crystal oscillator or the EF1 input as the clock for the +3
counter. If the EF! input is selected as the clock source,
the oscillator section can be used Independently for
another clock source. Output Is taken from OSC.

Clock Outpuls

The CLK output is a 33% duty cycle MOS clock drlver
designed to drive the iAPX B6, B8 processors directly,
PCLK Is.a TTL level peripheral clock signal whose out-
put frequency Is ¥2 that of CLK PCLK has a 50% duty
cyclo.; AT WL T e B PR v .

Rout Loglc

The reset logic provides a Schmitt trlgqer lnput (RES)
and a synchronizing flip-flop to generate the reset
timing. The. reset signal is synchronized to the falling
edge of CLK. A simple RC network can be used to
provide power-on roset by utilizing thm functlon o( the
8234A B f 3 8

-y y e g,

READY Synchronlutlon

Two READY inputs (RDY1, RDY2) are provldod to accom-
modate two ‘Multl-Master system busses. Each input
has a qualifier (AENT and AENZ, respectively). The AEN
signals validate their roleve RDY signals. If a Multi-

tied LOW.

u;-.v‘

Synchronization is required for all asynchronous active.
going edges of either RDY input to guarantee that thy
RDY setup and hold times are met. Inactive-going edgeq
of RDY In normally ready systems do not require syn.

chronization but must satisfy RDY setup and’ hoid as,
matter of proper system deslgn- 5

The ASYNC input deflnes two modes of READY syp

chronlzatlon operation. n}

When ASYNC is LOW, two stages of synchronizatloa
are provided for active READY input signals. Positive
going asynchronous READY Inputs will first be syn

chronized to flip-flop one at the rising edge of CLX"

and then synchronized to flip-flop two at the next falling

edge of CLK, after which time the READY output will gg.
active (HIGH). Negative-going asynchronous READY i °
puts will be synchronized directly to flip-tiop two at tfy -

falling edge of CLK, after which time.the READY output

will goinactive. This mode of operation is intended for use

by asynchronous (normally not ready) devices in the sys-

tem which cannot be guaranteed by design to meet the

required RDY setup timing, Triycy, on each bus cycle
» \ . Tou & o > .

)

When ASYNC Is high or left open, the first READY flip
flop Is bypassed In the READY synchronization logic. |

READY Inputs are synchronized by flip-flop two on the
falling edge of CLK before they are presented to the

processor. - This. mode is available for synchronous °
devices that can be gunrantood to moot the: requlred 5

RDY setup tlmo St A%

<
L »

ASYNC can be changod on every bus. cyclo to selact the
appropriate mode of syncmonlzatlon tot each device In
the system.

" SYNCHRONIZE *

CL”; ’ i) Q

Do

(TOOTHER 8284A9) - '

Figure 3. CSYNC Synchronization
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8284A/8284A-1

WAVEFORMS

CLOCKS AND RESET SIGNALS

Y S S

r— Y HEN

e D—

B

=

NOTE: ALL TIMING MEASUREMENTS ARE MADE AT 1.5 YOLTS, UNLESS OTHERWISE NOTED.

tou —

- ——..

READY SIGNALS (FOR ASYNCHRONOUS DEVICES)

Y ikt

[\

Pt

Yt e

~=rL

taiver

triveH—e=

VIS 2

e m1Y

T e LRI e

.

Wrver

= leLanx

B

2 s v

fcLavx

READY

tavHeH

tryLCL —-|
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Inter 8284A/8284A-1 Ay
WAVEFORMS (Continued) PN T i
READY SIGNALS (FOR SYNCHRONOUS DEVICES) EABSIONT FIATH i TN
e / Y / ) q __/_! £
.ﬂ—mll_" B £ - A
, ey, PP ] e
ROY1.3 4 ” i i [
hmw-.‘“ - 208 ——J tetanx —
RENTZ 3 L = B s e s .t
——l tayver e ; " B o LA [
R LR L
Ay e s
READY - L.
T » o
[ tarucu—a] - - mu:.-—J r-—
i 2 LOAD
A X1 CLK [ — - - — -] (SEE NOTE 1) st alasnatse
o e (v adeR s L e b AN NG s an
X2
: FIC
L Koy e 2%
} $ / : i : J
CSYNC ... B SRR Nt
= < " Ry =Rges00
& Clock High and Low Time (Using X1,X2) ~ 7 %
4 1A
PULSE Bk T g
GENERATOR R (SEE NOTE 1)

J— . . . .o vx - - .
l—— FIC

CSYNC

i

Clock High and Low Time (Using EFI)
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A R

8284A/8284A-1
' Vee
XENT " LOAD ]
< e (SEE NOTE v
X1
p 2
; LOAD
24 MHz ? e READY (SEE NOTE 2
PULSE | :
| GENERATOR RDY2 OSC ;
h TRIGGER 4 FIE g
o 'S AENZ
4 CSYNC
= = Ry = Ay = 5100
Ready to Clock (Using X1, X2)
PULSE - : LOAD
‘GENERATOR e e (SEE NOTE 1)
Vee
; FIT ~
TRIGGER XENT -
PULSE RDY2
GENERATOR AENZ . -
. CEYNC READY (SEE NOTE 2)
y Z =
S _ Ready to Clock (Using EF1)
1 q = 100 pF »
L0 = 0pF

e |

FoF A STy T

TR 1 N § Yy

0P

a

e PRS-y



HM6264P-10,HMG6264P-12,

HM6264P-15

6f

5192-word x 8-bit High Speed Static CMOS RAM

2 FEATURES
e Fast access Time
o Low Power Standby
Low Power Operation
Single +5V Supply
Completely Static Memory. .
. Equal Access and Cycle Time

* BLOCK DIAGRAM

100ns/120ns/°50ns (max.)
0.1mW (typ.)
200mW (typ.)

Standby:
Operating:

Common Data Input and Output, Three State Output
Directly TTL Compatible: All Input and Output

Standard 28pin Package Configuration
Pin Out Compatible with 64K EPROM HN482764

No clock or Timing Strobe Required

(DP-28)

= PIN ARRANGEMENT

~°'—?:f
—) Wi
: . 8. 4
: § i f] Ne [1] 2] vee
2 : A, E E TV_E
)
obgusiial —— A,[3] 26) Cs,
: S :.:l Column Decoder As E E A.
' Comtrel
et : - = g : : YA'E 24| A,
l I ) 3 Ad[€] 234,
b ' A, E 22| OE
e L AfE 4.
= Resd Write Comtrel —
i A, E E cs,
" A, 10 E 1/0,
" ABSOLUTE MAXIMUM RATINGS
1/0, 1
ltem Symbol Rating Unit /o, 1] 18] 110,
Terminal Voltage * VT -0.5 ** 10 +7.0 v 10,12 E 1/0,
Power Dissipation R 1.0 W
Operating Temperature Topr 010+70 ™ 170,13 E 1/0,
Storage Temperature Tstg -5510+125 ~ GND _l__S] 1/0,
Storage Temperature (Under Bias)| 7Tbias -10to +85 *C
* With respect to GND.  ** Pulse width SOns: —3.0V (Top View)
*TRUTH TABLE =
¥E |TS, [cs, | OF Mode 1/0 Pin ¥ e Current Note
X | H | X | X |NotSelected High Z /sB, Ise1
T X L | X |(Power Down) High Z /sB,ISB2
H L | H | H |OutputDisabled High Z icc, Jec
H L H L | Read Dout jce,lcca
LT T Din Jec, Ieca Write Cycle (1)
. G L b Din jec, Ieca Write Cycie (2)
* " Don't care
@ HITACHI 21
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HM6264P-10, HM6264P-12, HM6264P-15 i
= RECOMMENDED DC OPERATING CONDITIONS (T; =0 to +70°C)

[tem Symbol min typ max Unit
Vece 4.5 5.0 %3 v
Supply Voltage -
’ GND 0 0 0 v
Input Voltage Vin & - e 4
ViL -0.3* - 0.8 v

* Pulse Width 50ns: -3.0V
® DC ANC OPERATING CHARACTERISTICS (Vo = 5V£10%, GND = 0V, 7, = 0 to +70°C)

Item Symbol Test Condition min |typ* | max | Unit
Input Leakage Current - Ly Vin=GND to Vcc¢ - - 2 | uA
Output Leakage Current /Lol :ﬁ;‘:y or CS2=¥, or OE=V5, V1/0=GND = 5 s bk
Operating Power Supply Current; /cc CSi=Vyy, CS2=Vin, [170=0mA - 40 80 | mA
Average Operating Current Ilecl Min. cycle, duw-lm. CS1= Vi, CS2=Viy - 60 [110 | mA
isB CS1=V g or CS2=V 1y, I170=0mA - 1 3 |mA
Standby Power Supply Current | /Isgses | CS12Vec-0.2V, CS22¥cc-0.2Vor CS250.2V| - 10.02 2 imA?
Isp2s+ | CS250.2V | - 10.02 2 | mA
Sl VoL loL=2.1mA - - losa | v
Vou loH=-1.0mA 24 - - v

* Typical limits are at ¥cc=5.0V, Ta=25°C and specified loading.
** V1L min=-0.3V

® CAPACITANCE (f= IMHz, T, = 25°C)

Item . |Symbol ;[Test Condition | typ | max | Unit
Input Capacitance Cin Vin = 0OV - 6 pF
Input/Output Capacitance Cro Vo =0V - Y- pF

Note) This parameter is sampled and not 100% tested.

u AC CHARACTERISTICS (Ve = 5V+10%, Ta=01to +70°C)
e AC TEST CONDITIONS

Input Pulse Levels: 0.8 to 2.4V

Input Rise and Fall Times: 10ns

Input and Qutput Timing Reference Level: 1.5V

Output Load: 1TTL Gate and Cy = 100pF (including scope and jig)
e READ CYCLE

HM6264P-10 HM6264P-12 HM6264P-15
Item Symbol - - - Unit

min max min max min max
Read Cycle Time tRC 100 - 120 - 150 - ns
Address Access Time tAA - 100 - 120 - 150 ns
Chip Selection to Output il . - s - e G I o
> CS2 1co2 - 100 - e 150 ns
Qutput Enable to Output Valid 10E - 50 - 60 - 70 ns
Chip Selection to Csi 1Lz 10 4 10 - 15 - ns
Output in Low Z Cs2 tLz2 10 - 10 - 15 - ns
Output Enable to Output in Low Z ‘oLz 3 - 5 - 5 = &
Chip Deselection to sl - tHZ1 | 0 35 Kf 0 40 i 0 50 ns
Outputin High Z CS2 i tHZ2 | 0 35 0 40 0 SO | ns
Output Disable to Outputin HighZ ' 10HZ 1 10 e A 0 50 ns
Output Hold from AddressChange _tog | 10 | - | 10 | - 15 . ns

NOTES: | tyz and royz are defined as the time at which the outputs achieve the open circuit condition and are not referred

to output voltage levels, = ;
2 At any given temperature and voltage condition, 74z max is less than t; 7 min both for a given device and from

device to device. @ HITACHI
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DESCRIPTION - The SN54LS/74LS74A dual edge"’-'triggefed flip-flop
utilizes Schottky TTL circuitry to produce high speed D-type flip-flops.
gach flip-flop has individual clear and set inputs, and also complementary

Q and Q outputs.

Information at input D is transferred to the Q output on the positive-going
edge of the clock pulse. Clock triggering occurs at a voltage level of the
clock pulse and is not directly related to the transition time of the positive-
going pulse. When the clock input is at either the HIGH or the LOW level,

the D input signal has no effect.

LOGIC SYMBOL

Vee = Pin 14

GND = Pin 7

J Suffix — 632-06 (Ceramic)
N Suffix — 646-05 (Plastic)

69

SN54LS74A
SN54LS74A -

DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

LOGIC DIAGRAM
(EACH FLIP-FLOP)

SET (5p)
4o
Q
5(9)
CLEAR (EDIO-
1113
cLock O—
3
4]
6(8)
o
202

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

" . » LIMITS
4 SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
ViH+ Input HIGH Voltage 2.0 . Guaranteed Input HIGH Vohage for
“ All Inputs
54 0.7 Guaranteed Input LOW Vohage for
ViL Input LOW Voltage 7 08 v All Inputs
Vik Input Clamp Diode Voltage —0.65 | —1.5 Vv Vee = MIN, [y = —18 mA
¥ 54 25 35 v Vee = MIN, IoH = MAX, VN = ViH
VoH Output HIGH Vohage - RS = - or Vig_per Tristh Table
54,74 025 | 04 v oL =4.0mA | Ve = Vee MIN,
VoL Output LOW Voltage oL =80mA | VIN=ViLor Vig
74 0.35 05 \% oL =8.0 per Truth Table
Input High Current
Data, Clock 20 HA Vcc = MAX, VIN=27V
e Set, Clear 40
Data, Clock 01 | mA |vec=MAX V=70V
Set, Clear 0.2 cc IN=7.
Input LOW Current
he Dpala, Clock -04 mA Vee =MAX VN =04V
Set, Clear =0.8
los Output Short Circuit Current -20 -100 mA Vee = MAX
lcc Power Supply Current 8.0 mA Vee = MAX
4-45
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DESCRIPTION — The SN54LS/74LS90, SN54LS/74LS92 and
SN54LS/74LS93 are high-speed 4-bit ripple type counters partitioned

SN54LS/74LS90
SN54LS/74LSS2
SN54LS/741L593

into two sections. Each counter has a divide-by-two section and either a

divide-by-five (LS90), divide-by-six (LS92) or divide-by-eight (LS93)
section which are triggerd by a HIGH-to-LOW transition on the clock
inputs. Each section can be used separately or tied together (Q to CP) to
form BCD, bi-quinary, modulo-12, or modulo-16 counters. All of the
counters have a 2-input gated Master Reset (Clear), and the LS90 also
has a 2-input grated Master Set (Preset 9).

J Suffix — Case 632-06 (Ceramic)

DECADE COUNTER:
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER

LOW POWER SCHOTTKY

N Suffix — Case 646-05 (Plastic)

LOGIC SYMBOL
LS90
® LOW POWER CONSUMPTION . . . TYPICALLY 45 mW ¢'= T
® HIGH COUNT RATES . . . TYPICALLY 42 MHz @
@ CHOICE OF COUNTING MODES . . . BCD, BI-QUINARY,
DIVIDE-BY-TWELVE, BINARY , = M8,
@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION - s
1
EFFECTS B oo L
§ :Q: 1’2 ! [ v[
PIN NAMES j LOADING (Note a) Veg =Pin§
GND = Pin 10
4 : . HIGH LOW e < T
CPg Clock (Active LOW going edge) Input to 0.5U.L. 1.5 U.L. >
+2 Section Ls92
CP, Clock (Active LOW going edge) Inputto 0.5 U.L. 20U.L.
+5 Section (LS90), +6 Section (LS92)
cP, Clock (Active LOW going edge) Input to oSUL | . 1O0UL 14—0{CPg
‘ +8 Section (LS93) N :
MRy, MRy Master Reset (Clear) Inputs ! 05U.L. 0.25 U.L. Ml Qg 0y 02 Q3
MS;,MSy  Master Set (Preset-d, LS90) Inputs 05UL | 025U.L. | @ l [ l
Qq QOutput from +2 Section (Notes b & c) 10U.L. 5(2.5) U.L.
Qq,Q7,Q3  Outputs from +5 (LS90), +6 (LS92), 10U.L | 525 U.L REw2N
+8 (LS93) Sections (Note b) ’ Veg=Pins
5 GND = Pin 10
NC=Pins2,3,4,13
Ls93
Notes:
2. 1 TTL Unit Load (U.L) = 40 yA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Military, (54) and 5 U.L. for 1 (74) Temp e Rang 14—QICPy
c.TMOOOmpunuoaw-mm:ommluﬂfm-«npmw0|mdm.amu " B
d. To insure proper operation the rise (t,) and fall time (tg) of the clock must be less than 100 ns. 'm 000 0z 0
3 g ||1 [ Il l[
Veg = Pin§
GND =Pin 10
NC =Pins 4,6,7,13
—

4-64
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SN54LS/74LS90 « SN541LS/74LS92 + SN54LS/741L593

4-67

LS90 LS92 AND LS93
MODE SELECTION MODE SELECTION
RESET/SET INPUTS OUTPUTS IT\J%?JETE OUTPUTS
MR, MR2 MS, MS, Qg Qq 0, Q3 -
H n L X L L L L MRy | MRy Qy Q0 Qp 03
H H X L L 5 & e H H & k. L L
X X H H H e L H L H Count
3 X L X Count H L Count
X L X L Count L : Count
L X X L Count H = HIGH Voltage Level
X L L X Count L = LOW Voltage Level
H = HIGH Voltage Level X = Don’t Care
L = LOW Voltage Level
X = Don’t Care
LS90 LS92 LS93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE
OUTPUT OUTPUT OUTPUT
COUNT COUNT COUNT
Q 0, 0 Qg Q 0, 0; Q3 Q 0y 0 03
0 L 3 g ™ 0 R A L 0 L L L L
1 Wk i 7 1 H L L = 1 H kL %Y £
2 L; H Loy il 2 = e 8 - 2 L on-ap £
3 ey . R TR 3 H H L L 3 H |, e N L
4 L L e 4 L L < 4 4 4 L H L
5 et - M-k 5 H L H L 5 H L T
6 £ e Y R 6 L L P 6 ¢ - gua | A
il R, b . i 4 ) % L...  § S S | R
8 L L B ' W g R 8 L. - 8 L R L ..M
< 9 L L H 9 SRS IR o 9 H L L H
NOTE: Output Qg is connected to Input 10 L L H H 10 L H L H
TP, for BCD count. LY, & ey (8 | S D 1" 2 S S
; < T 12 4 L H H
Note: Output Qg connected to input TP s 4 ‘ o
14 L R TR
15 | G9EE e Gl ]

Note: Output Qg connected to input CP4

Ixismamenin 4§

e s

sy s e
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DESCRIPTION —The LSTTL/MSI SN54LS/74LS138 s a high speed
1-of-8 Decoder/Demuiltiplexer. This device is ideally suited for high
speed bipolar memory chip select address decoding. The multiple input
enables allow parallel expansion to a 1-of-24 decoder using just three
LS138 devices or to a 1-0f-32 decoder using four LS138s and one
invarter. The LS138 is fabricated with the Schottky barrier diode
process for high speed and is completely compatible with all Motorola

TTL families.

e DEMULTIPLEXING CAPABILITY

* MULTIPLE INPUT ENABLE FOR EASY EXPANSION

* TYPICAL POWER DISSIPATION OF 32 mW

e ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS

s INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

EFFECTS
PIN NAMES LOADING (Note a)
HIGH LOwW
Ao— A2 Address Inputs i
£1.E2 Enabie (Active LOW) inputs gg 3:: 8§§ 3::
E3 Enable (Active HIGH) Input 05 UL 025UL
60 — 67 Active LOW Outputs (Note b) 10UL 5(2.5 UL
’ -

NOTES:

a. 1 TTL Una Load {U.L) = 40 pA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L for Military (54) and 5 U.L for
Commercial (74) Temperature Ranges.

SN541S138
SN74LS138

1-OF-8-DECODER/
DEMULTIPLEXER

LOW POWER SCHOTTKY

LOGIC SYMBOL

IR,

0p 0y 07 05 04 Og Og Oy

1514 13121110 9 7

Vee =Pin 16
GND =Pin 8

LOGIC DIAGRAM
e Ay i, ;, €y Vcc =Pin 16
@lo © (0360 GND=Pin 8
‘l’ O = Pin Numbers
Y

?

=

CONNECTION DIAGRAM
DIP (TOP VIEW)

. amic)
N Suffix — Case 648-05
(Prastic)
NOTE -

The Flatgan version Nas the same
>mgurs (Connection Oiagram) as ne
Dual In Line Picxage

N

4102

-
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SN54LS/74LS138

FUNCTIONAL DESCRIPTION — The LS138 is a high speed 1-0f-8 Decoder/DemuItlplexer fabricated with the low
power Schottky barrier diode process. The decoder accepts three bmary weighted inputs (Ag, Ay, A2) and when
enabled provides e;ght mutually exclusive active LOW outputs (00-07) The LS138 features three Enable inputs, two
active LOW (E4, E2) and one active HIGH (E3). All outputs will be HIGH unless Eq and Ep are LOW and Egis
HIGH. This multiple enable function allows easy parallel expansion of the device to a 10f32 (S lines to 32 lines)
decoder with just four LS138s and one inverter. (See Figure a.)

The LS138 can be used as an 8-output demultiplexer by using one of the active LOW Enable inputs as the data input

and the other Enable inputs as strobes. The Enable inputs which are not used must be permanently tied to their
appropriate active HIGH or active LOW state.

TRUTH TABLE

INPUTS OUTPUTS
E E; E3 Ao Aq Az Go 04 0 03 04 [ ¢ 0,
H X X X X X H H H H H H H H
£ "H X X X X H H H H H H H H
W o X X X H H H H H H H H
L L H i L L 3 8 M H H H H b H
L L H H L L H L H H H H H H
L Xl H L H L H H L H H H H H
2 © L H H H L H H H L H H H H
L > H L L H H H H H v e H H
t L H H L H H H H H H £ H LH
L L H L H H H H H H H H t H
L L H H H H H H H H H H H L
H = HIGH Voliage Leve!
L = LOW Voltage Level
X = Don’t Care
o .
A
“ Bl 7 T | :
Al : LS04
. .
A3 - - h
A‘ | I—%
Ao A Ay £ Ny s
LS138 LS138 ‘
% Op 0, 0z 03 04 05 Og O Op Oy 03 03 0, 03 O O .°o°|°1°:°4°.s°\°7
u.'l|
Fig. a.
4-103
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pESCRIPTION — The TTL/MSI SN54LS/74LS151 is a high speed
g-input Digital Multiplexer. It provides, in one package, the ability 1o
select one bit of data from up to eight sources. The LS151 can be used
s 3 universal function generator 10 generate any iogic funcuon of four
wrisbles. Both assertion and negation outputs are provided.

+ SCHOTTKY PROCESS FOR HIGH SPEED

« MULTIFUNCTION CAPABILITY

+ ON-CHIP SELECT LOGIC DECODING

» FULLY BUFFERED COMPLEMENTARY OUTPUTS

» INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

P ——————

SN54LS151
SN74LS151

8-INPUT MULTIPLEXER

LOW POWER SCHOTTKY

EFFECTS
LOGIC SYMBOL
n% NAMES LOADING (Npte a)
HIGH LOW 74 32 11541392
%-52 Select Inputs os5uUL - 025 UL Jll] lllll
i Enable (Active LOW) Input 05uUL 0.25 U.L bt &< Elgh izl g igh
e-h Multiplexer Inputs esuL esusr i 8
b Muitiplexer Output (Note b) 1 UL 5125 u.L s—Js,
i Conmuduplewamm 10 UL 525 UL ¥ Ny
(Note b) - g
o B
TS
© 1TTL Unit Load (UL ) = 40 xA HIGH/1.6 mA LOW.
-mwma—m-zsut.ulﬁi—vlﬂ)usuhw - Veg = Pin 16
(74) Temgperature Ranges. GND =Pin B
 LOGIC DIAGRAM CONNECTION DIAGRAM
< W 2 ] e 5 £ L
5.0 T@ ?@ f@ 0 .18 e Yo e
.°__—>.T_¢9; 7 »
s
ke
,0
J Suffiz — Case S20-06
arama
Voc = e 16 : X Suffin — Case S43.05
gt B & Wawee
T
*115

-
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ey o ROLA MC14001UB

Quad 2-Input NOR Gate

MC14002UB

Dual 4-Input NOR Gate

MC14011UB

UB-SUFFIX SERIES CMOS GATES Quad 2-Input NAND Gate
The UB Series logic gates are constructed with P and N channel Mc1 401 ZUB
enhancement mode devices in a single monolithic structure (Com- Dual 4-input NAND Gate
plementary MOS). Their primary use is where low power dissipation
and/or high noise immunity is desired. The UB set of CMOS gates Mc1 4023”8
are inverting non-buffered functions. Trlple 3-|nput NAND Gate
® Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc
® Noise Immunity = 45% of Vpp typ MC‘ 4025”8
® Supply Voitage Range = 3.0 Vdc to 18 Vdc Trlplos-lnput NOR Gate
® Linear and Oscillator Applications
® Capable of Driving Two Low-power TTL Loads,
One Low-power Schottky TTL Load or Two HTL Loads
Over the Rated Temperature Range. y
® Double Diode Protection on All Inputs y CMOS SS1I | e

® Pin-for-Pin Replacements for Corresponding CD4000
Series UB Suffix Devices
® Formerly Listed without UB Suffix

(LOW-POWE R COMPLEMENTARY MOS)

UB-SERIES GATES

LOGIC DIAGRAMS -
© MC14011UB
MC14001UB - MC14002U8 i

Quad 2-Input NOR Gate Dual 4-Input NOR Gate Quad 2-Input NAND Gate

' : Y

s (B " = : : : ; :
s 9 - F- " LSUFFIX PSUFFIX

:D.— . s 6 CERAMIC PACKAGE  PLASTIC PACKAGE

s < . CASE 632 CASE 646

8 10

10 10— ’:D—
. o 13 - ORDERING INFORMATION
":D._ 1 2 '::D_" MCI4XXXUB Suttix Denctes
1 '[
L Ceramec Package
MC14023UB MC14025UB P Pissic Peckege

MCl4012U8 Triple 3-Input NAND Cate Triple 3-input NOR Gate " ::m.-.u::::-::

€ Limited Operating
Temperarure Range -

£
t
8
:

- - o
L I )
-3 -

- - .

U N - »eweN -
! ! ! |
.

H o

- - -

“wow

that normal orecautions be wken 10 avoid
aoplication of any wvoitage higher than maxi-
AL mum rated voltages 10 this hagh impedance
circuit. For proper its

hat Vi, and Vo, be constrained 10 the range

This dewice ) y to
s lemwmnb’mﬁe
voltages or electric fisids: however, it 1§ advised
&

Vgs < [V 0r Vouu) < Vppo-

v -Pin 14
;‘;_.‘..’ Unused mputs must aslways be ted to an
. for Al O Wpropriate loge woltage level leg. sther

Vss or Vppl.




CMOS UB-SERIES GATES

MC14001UB

Quad 2-Input NOR Gate

PIN ASSIGNMENTS

Dual 4-Input NOR Gate

76

MC14002UB

MC14011UB

Quad 2-Input NAND Gate

3-15

\J \J \ Y
a5k 1 in1, Vpp o 14 1 Outy Vpp o 14 1 n1, Vpp o 14
2c]in2s  In2pFD13 2c{in1,  Outgf13 2cdinz,  ndgp1?
3 out, In1p 212 acgin2, In 4g 212 3cJout, mipfFa12
4CToutg Outp = 11 4CT3in3, in3g 311 4 C3outg Outg 2 11
sClin1g  Outc 10 scina, In2gF310 5Cin1g  Oucf10
6 in2g n2ef2e e cInc n1g a9 6Cin2g n2cf29
? Vss In1cf=8 7 T vgg NC 8 7 vgs nicf—8
MC14012UB MC14023UB MC14025UB
Dual 4-Input NAND Gate Triple 3-Input NAND Gate Triple 3-input NOR Gate
S W -
1 Outy, Vpp o 14 T ini, Vob 14 Tcgint,a Voo 14
2ciIn 1, Outg 13 2 In2, In3c k13 2 In2, In3cpk=— 13
3cin2, in4g 12 3c]in1g In2¢ > 12 acjInig h2¢k= 12
4T Tin 3, In3g DM 4C33in2g nleckEn aT'n2g Inlel 1
LY = LY In2g 210 5Cin3g Outgc 10 sC—]in3g Outc [ 10
sCINC Intg D9 6 ] Outg Outg 9 6 C—{Outg Outa 9
? Vss NC D8 ? Ves . n3afDe TS Ve I EDS
4
*. NC = No Connection
MAXIMUM RATINGS (Voltages referenced 10 Vgs)
Rating Symbol Value Unit
DC Supply Voltage Vpo -0 510418 Vde
Input Voltage, All Inputs Vin -05re Vpp %5 vac
DC Curcent Drain per Pin ] 10 mAdC
Operating Temperature Range AL Device Ta -5510 4125 x
CL/CP Device 40 10 +85
Storage Temperature Range Tyrg -65 10 1150 .e




MC14040B

12-BIT BINARY COUNTER CMOS MSI ,
The MC140408 12-stage binary counter is constructed with MOS (LOW-POWER COMPLEMENTARY MOS) i
P-channel and N-channel enhancement mode devices in a single mona- .
lithic structure. This part is designed with an input wave shaping 12-BIT BINARY COUNTER

circuit and 12 staves of ripple-carry binary counter. The device
advances the count on the negative-going edge of the clock pulse.
Applications include time delay circuits, counter controls, and fre-
quency-driving circuits. s 58

® Fully Static Operation

® Quiescent Current = ;5.0 nA/package typical @ 5 Vdc

® Noise Immunity = 456% of Vp typical

® Diode Protection on All Inputs L SUFFIX 14 sunni
.

L

»

Supply Voltage Range = 3.0 Vdc to 18 Vdc g PLANIS PaCRAaE
CASE 620 CASE 648

Low Input Capacitance = 5.0 pF typical

Capable of Driving Two Low-Power TTL Loads, One Low-power ORDERING INFORMATION

Schottky TTL Load or Two HTL Loads Over the Rated oA it 57
Temperature Range. 2
® Common Reset Line e Ceramic Packago

-
¥ P Plastic Package

e 13 MHz Typical Counting Rate @ Vpp = 15 V A Extended Operating
® Pin-forPin Replacement for CD40408 c I;"‘:':;x:: 3
Temperature Range

MAXIMUM RATINGS (Voltages referenced 1o Vgs)

: Rating o Sy mbol Value Unit TRUTH TABLE
OC Supply Voltage Voo -05t0 +18 Vac CLOCK | RESET [ OUTPUT STATE
Input Voltage, All Inputs Vin -0.5t0 Vpp + 0.5 Vde 2 o e e o 2 ., :
DC Current Drain per Pin ] 10 mAdc -~ ] Advance 16 naxt
state
Operating Temperature Range — AL Device - TR -56 to +125 o¢ = . =
CL/CP Device 40 to +85 2
Storage Temperature Range Tsrg -65 104150 o¢ X = Don't Care
LOGIC DIAGRAM -
a1 a2 B e ato an az
g Io I? -Ic 14 15 j'
g ~qC Qp<44qc ap4+4qc a -=-gC @ c a c o
& :
c c 8 ¢ &f—--—¢ Bl—ic & c
R R A A A

= ol s WS e a0

Q4=PinS Q7=Pin4 Vop * Pin 16
Q5=Pin3 QB=Pin 13 oo P
Q6=Pin2 Q9=Pin12 ss

3-114

A TP N p— e R e it p——— {
e e
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QUAD 2-INPUT “OR” GATE CMOS SSI
The MC14071 and MC140718B are constructed with P and N channel (LOW -POWER COMPLEMENTARY MOS)
enhancement mode devices in a single monolithic structure (Comple-
mentary MOS). Their primary use is where low power dissipation QUAD 2-INPUT “OR" GATE
and/or high noise immunity is desired.
@ Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc
® Noise Immunity = 45% of Vpp typ
® Supply Voltage Range = 3.0 Vdc to 18 Vdc
e - All Outputs Buffered s 1 "3
e Capable of Driving Two Low-power TTL Loads, One Low-power L SUFFIX » SUFFIX
Schottky TTL Load or Two HTL Loads Over the Rated Temper- CEMAMIC PACKAGE - PLASTIC PACKAGE
ature Range. (MC140718B only) CASE 632 CASE 646
® Doubie Diode Protection on Al Inputs ORDERING INFORMATION
e Pin-for-Pin Replacement for CD4081B MCIEXXXE oo Syfhln.._ Datitines
E L Ceramic Package
Delete for P Plastic Package
i A Extended Operatl
‘MAXIMUM RATINGS (Voltages referenced to Vgg) N R oo T:f::«nm H:n::
: Rating Symbol Valve Unit € Limited Cperating
Temperature Range
Ov Supply Voltage VoD 0510418 Vdc
input Voitage. All Inputs Vin -0510 Vpp +05 Vdc
OC Current Drain per Pin 1 10 R mAdc LOGIC DIAGRAM
Operating Temperature Range - AL Device Ta -5510+125 *
CL/CP Device 40 10 +85 1 :D—-:
Siorage Temperature Range T'ﬂ -65 10 +150 e :
€ D-‘ Voo = Pin 14
ID_ -3 Vgs = Pin?
See the MC14001B data sheet for complete characteristics of ?
this device. 7 " 1
% 13
CIRCUIT SCHEMATICS
(1/4 of Device Shown)
: Voo 149Vpp
1.6.!.130-—17_]
| -
! 2,59,12 l
—r—- 3—0.4,'0,11
78vsg
Vss
S
O
Tha Gevice containg circuitry 1o Protect the iNputs sgainst demage due operation It is recommaenced that Vin #nd Vg, be constrained 1o the
' high static voltages or electric fieids. however, it is advised that nor- rangs Vgs & (v, or Vg ! ~ Vpo-
™l orecautions be taken to avoid application of any voltage higher than Uriusted inputs must always be 1ied 10 an sppropriate logic voltage level
Mnimum rated voltages to this high impedance circuit For proper le.g.. sither Vgs or Vpp!
S —
3-161
B A e o iiaioosp s il = R ———
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LM79XX

National
Semiconductor

Voltage Regulators

LM79XX Series 3-Termmal Negative Regulators

General Description

The LM79XX series of 3-terminal requlators is available
with fixed output voltages of -5V, =12V, and =15V.
These devices need only one external component—a
compensation capacitor at the output. The LM79XX
ser es is packaged in the TO-220 power package and is

drain of-these devices with a specified maximum change
with line and load ensures good requlation in the voltage
boosted mode.

For output voltages other than 5V, 12V and 15V the
LM137 series provides an output voltage range from

zcable of supplying 1.5A of output current. s, o R g

T~2se regulators employ internal current limiting safe

arza protection and thermal shutdown for protection Features

acanst virtually all overload conditions. A 8 Thermal, short circuit and safe area protection

® High ripple rejection
® 1.5A output current
" 4% preset output voltage

L>w ground pin current of the LM79XX series allows
ou'put voltage to be easily boosted above the preset
vaiue with a resistor divider. The low quiescent current

Typical Appiications

+15V, 1 Amp Tracking Regulators Variable Output

o
O Vour (1180 " _I_ P E':" -_-.L
——1n ?
o 5 -5
228 ekt Eve
'nv?n'b': > ﬁrt.u.u
3™ l
of eyt Lmrsxxer TRt
1N4001
= *Improves transient response and ripple rejection.
3 . - Da not increase beyond 50uF.
R1+R2
: N VourT = VSET -
- p & l - o2 Select A2 as follows
: VAN Mg e LM7905CT 3000
| 2 LM7912CT 7500
LM7915CT 1k
B ST 0O Vour (-1 15V
Performance (Typical) i
(=15) (+15)
Loas Regulation at &l = 1A 40 mV 2mV
Ourput Ripple, Cyny = 3000uF, I = 1A 100uVrms 100uVrms
Tergerature Stability 50 mV 50 mV
Ourwut Noise 10 Hz < f <10 kHz 150uVrms 150uVrms. >

*Resistor tolerance of R4 and RS determine matching of (+) and (=) outputs
* *Necessary only if raw supply filter capacitors are more than 3"’ from regulators

Dual Trimmed Supply

Fixed Regulator

o =6 || - 1F ; .
) 1 K X
-yt wMrexxer ourrur saf

*Rezuired if regulator is separated from filter capacitor by more vhm .

«INPUT

For «alue given, capacitor must be sotd J 25uF alumi
Iyt = may be substituted. .
tReaured for stability. For value given, capacitor must be solid tantalum. 120

25_F aluminum electrolytic may be substituted. Values given may be
inc-eased without himit.

For output capacitance in excess of 100uF, a high current diode from
ot 10 output (1NA001, etc.) will protect the requlator from momentary
inout shorts.

- Ineut

10-176
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Typical Applications continued)

High Stability 1 Amp Regulstor
g l

a
—F
L ot o
b £ e8]

=N
e e A

Load and line regulation < 0.01% remperature stability < 0.2%
1Determines Zener current
11 Solid tantalum
*Select resistors 10 set output voltage. 2 ppm/“C tracking suggested

our I+

>

b
> .
5 - Lt
-

11

<
>

\ Vour -1

Pr 9 Po Regul. Latch-Up *= Current Source
Wour
e —Oq— =1
|
|
0 I
~a001 1 "
ris
7 | common
| | | Loao
] CURRENT
-y J
cow /
= |
0 | 3
8400 ) '
-va =2 + —Ot = =4

R1 and D1 allow the positive regulator to “start-up” when +V)y is
delayed relative to -Vy and a heavy lcad is drawn between the
outputs. Without R1 and D1, most three-terminal regulators will not
start with heavy (0.1A-1A) load current flowing 10 the negative
reguiator, even though the positive output is clamped by D2.

*R2 s optional. Ground pin current from the positive regulator flowing
through R1 will increase +VouT = 60 mV if R2 is omitted.

Light Controllers U;inq.Silieon Photo Cells

- 8

LU
(o ) trsa
MAX TURN ON

CURRENT

s

CURRENT

*Lamp brightness increases until iy = 5V/R1 (| can be set as
low as 1uA)

T Necessary only if raw supply filter cincuor is more than 2"
from LM7905CT

*Lamp brightness increases until i) = ig (3 1 mA) + S5V/R1.
1 Necessary only if raw supply filter capacitor is more than 2°
from LM7905CT

Connection Diagrams

-3 Cipeiinge T0-220 Packsge
ouTeur InPuT
Order Numbe:i: (cAsE) Order Numbars:
_~LM7805CK A outPuT LM7905CT
- +40 - e
 See NS Package KCO2A £ ———= 0 See NS Package TO3B
BOTTON vitw TOF viEw

B et

-

XX6LZW1

v o,
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National
Semiconductor

Voltage Regulators

LM78MXX Series 3-Terminal Positive Regulators .

General Description

The. LM78MXX series of three terminal regulators is
available with several fixed output voltages making them
useful in a wide range of applications. One of these is
local on card regulation, eliminating the distribution
problems associated with single point regulation. The
voltages available allow these regulators to be used in
logic systems, instrumentation, HiFi, and other solid
state_electronic equipment. Althougn designed primarily
as fixed voltage regulators these devices can be used
with external components to obtair adjustable voltages
and currents.

The LM78MXX series is available in the plastic TO-202
package. This package allows these regulators to deliver
over 0.5A if adequate heat sinking is provided. Current
limiting is included to limit the peak output current to
a safe value. Safe area protection for the output transis-
tor s .provided to limit internal power dissipation.
If internal power dissipation becomes too high for the
heat sinking provided, the thermal shutdown circuit
takes over preventing the IC from overheating.

Considerable effort was expended to make the LM78MXX
series of regulators easy to use and minimize the number
of external components. It is not necessary to bypass
the output, aithough this does improve transient response.
Input bypassing is needed only if the regulator is located
far from the filter capacitor of the power supply. .

For output voltage other than 5V, 12V and 15V the
LM117 series prov:des an outpu( voltage range from
1.2V to 57V.

Features

Output current in excess of 0.5A

Internal thermal overload protection

No external components required

Output transistor safe area protection

Internal short circuit current limit

Available in plastic TO-202 package

Special circuitry allows start-up even if output is
pulled to negative voltage (* suppties) 1

Schematic and Connection Diagrams

e

Yie

ad _ asS
02 1S

W

j\:“ Plastic Package

f— GaD

<:n.'

<
»
1)0

AAA

1: R
:. s

INPUT e e QUTPUT

GND
FRONT VIEW

e Order Numbers
i LM78MOSCP
1 LM78M12CP
LM78M15CP
See Package PO3A

H

For Tab Bend T0-202
Order Numbers
LM78MOSCP TB
LM78M12CP TB
LM78M15CP TB
See Package PO3E

GND

10-173
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% | Schematic Diagram

~

E -5V, -52V, -8V, -8V

J o
S A7 -__L
S

Vg O

-9V, -12v, 15V, -18V, -24V

anl

VO

10-180
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KAYNAKCA

- "2-80 CPU Zilog Ihc
- "HITACHI IC MEMORY DATA BOOK" Hitachi

- "MICROSYSTEM COMPONENTS HANDBOOK" Intel

- "VOLTAGE REGULATOR" National
- "COMPONSNT DATA CATALOG" Intel

- "MICROELECTRONIK DATA BOOK" Mostek

- "CMOS DATA MENUAL" Motorola
- "SCHOTTKY TTL DATA BOOK" Motorola

- "EIA STANDARD" Electronic Industries Association
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BZGEGMISIM

2 Mayis 1963 tarihinde Karabiik'de dogdum.
I1x 6#retimimi Karabiik Atatiirk Ilkokulu'nda yaptim.
Istanbul'a yerlestikden sonra orta ve lise egitimimi 50. Yal
Gaglayan Lisesinde tamamladim.1980 yilinda Yaldiz Univertesi
Elektronik ve Haberlesme Miihendisliji Boliimiinii kazanarak 1984
yilinda buradan mezun oldum.1985 yilinda ayni iiniversitenin
master programina bagladim. AZustos 1985 de ayni boliimiin
Elektronik Anabilim dalinda aragtirma gorevlisi olarak Mart 1986 ¥
ya kadar galigtaim. Bu tarihten sonra NETAS'a gegerek Arastirma
ve Geligtirme boliiminde '"Dagital Hardware Design Engineer'" olarak
gorev yaptim.Master programimi tamamladiktan sonra M.E.G.S.B.ndan
kazandiFaim burs aracila®i ile Mayas 1987 de Doktora (Ph.D.)

efitimi yapmak lzere A.B.D ye gidecegim.

Goékhan KURU
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