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Amstrad CPC 464 bilgisayari ig¢in RAM DISC konulu
caligmamda proje konusunu Oneren ve yodonlendiren degerli
Ofretim Uyesi Sayin Dog. Dr. Sezgin ALSAN'a tesgekkiir

ederim.
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Projenin amaci1 Amstrad CPC 464 Bilgisayari igin Ram Disc
gerceklestirmektir.Her biri 8KByte olan 6264LP ram'lar: ile 32K-
Byte'lik Disc Memory saglanmistir.Ram Disc'e Basic bdlgesinden
4 ayri prdgram , bir isim altinda kaydedilebilir.Disc'de mevcut

programlar isim belirterek,Basic'e transfer edilebilir veya sili-
nebilir..



SUMMARY

The aim of this project is to realised Ram Disc to AMSTRAD
CPC 464 computer. Disc memory has been expanded to 32KByte by using of
8KByte 6264LP Ram chips each.Four different program from Basic area can
be entered to Ram Disc with under a name.The program which are i1n the Disc
may be either transfered to Basic and erased.



AMSTRAD CPC 464 BILGISAYARININ TANITIMI

- CPC 464'de 64 kilobayt dinamik RAM, vardair.
teyp siricilidiir.

Bu model iki ayri tip monitdre badlanabilir. Bu
lardan birincisi GT 64/65 model yesil tiiyld monitdr,

ikincisi ise CTM 640 modeli renkli monitdrdiir.

CPC 464'de Z-80 A mikroigleyicisi bulunur. Bu
mikroigleyicinin saat frekansi 4 MHZ harcadigi gig ise
1000 mW'dair. 8 bit'lik bu mikroisleyicinin yazailim ta-
bani g¢ok giligliidiir. Bu da ona oldukga genig bir program

destedi saglamaktadir.

Ekran Mod'lara

Amstrad CPC 464 bilgisayarlarainda 3 farkli ek-
ran mod'unda galisma imkani vardir. Bunlar Mod 1 ve
Mod 2 dir.

Mod O (Mode O)

Ekran bu mod'da 20 silitun ve 25 satirdan olu-
sur. Ekrandaki bir satira en fazla 20 karakter yazi-
labilir. 16 renk olanagi vardir.

Mod 1 (Mode 1)

Ekran bu mod'da 40 silitun ve 25 satirdan olu-
sur. Ekrandaki bir satira en fazla 40 karakter yazi-
labilir. 4 renk olanagi vardar.

Mod 2 (Mode 2)

Ekran bu mod'da 80 silitun ve 25 satirdan olusur.
Ekrandaki bir satira en fazla 80 karakter yazilabilir.

2 renk olanagyi vardar.
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BELLEK

HARITASI

DUZENT

CPC 464 bilgisayaran 64 kilobayt'lak bellek alana

asagida gbriildigli gibi belirli bblgelere ayrilmigtar.
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16 K ROM ve RAM gakisgik
16 K RAM
16 K RAM

16 K ROM ve ekran RAM cgakisik



GIR1S/GIKIS HARITASI DUZEN1I (1/0)

Amstrad CPC 464 bilgisayarina yapilacak olan herhan-
gi bir arabilim, ancak bu bilgisayarin belirli bir girisg/
¢1kis adresine yerlestirilebilir. Kullaniciya serbest ola-

rak birakilan bu adres bblgeleri sunlardair.

F8EY o FUFP -~ 8 32 ‘Bavt
FeEQ ... TIPY R Y.
POED ... POFF - H " .Y
ENED ... FaFP B % v
PRER ... FPBFF W *

Toplam 128 bayt'lik bir giris ¢ikis adresi kullani-
ciya barakilmigtir. Kullanici kendi istedi dodrultusunda

bu adreslerden birini veya daha fazlasini segebilir.



GENISLEME 1I¢iN GiRI1S/CIKIS PORTU

Amstrad CPC 464 bilgisayarlarina ait her klavyenin
arkasinda 2 x 25 yollu bir genigleme port'u bulunur. Bu
port'a disk siirliclisii veya seri haberlegmeyi sadlayan bazi
6zel arabirimler bajlanabilir. Tez galigmasinda gergekleg-
tirilen RAMDISC devresi de bu port'a bajlanmigtir. Sekil
de genigleme portu'nun arkadan goriniisi ve ug¢ tanimlama-

lari gorililmektedir.
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PIN 1 SOUND PIN 18 A0 PIN 35 INT
PIN 2 GND PIN 13 D7 PIN 36 . NMi
PIN 3 A5 I PN 20 D6 PIN 37 BUSARD
PIN 4 AtS. - Vo pIN-2Y DB PIN 38 BUSAK
PIN S A3 PIN 22 D4 PIN 39 READY
PIN & X12 PING 23 - B3 PIN 40  BUS RESET
PIN 7 Al PIN 24 D2 PIN 41  RESET
PIN 8 A10 PIN 25 DIV PIN 42 ROMEN
PIN 9 A3 1N 207" De PIN 43 ROMDIS
PIN 10 A3 L R R PIN 44 RAMARD
PiN 1) A7 | PIN 28 MREQ PIN 45 RAMDIS
PIN 12 3 ! PIN 29 M1 PIN 46 CURSOR
PIN 13 a5 | PIN 30  RFSH PIN 47 L. PEN
PIN 14 - A4 I 7PN 3T 10RO PIN 48  EXP
PIN 15 A3 | PIN 32 RD. PIN 49 GND
PIN 16 A2 PN - 23 R PIN 50 ®

PIN 34 HALT

PIN 1?7 Al




Expension bus'un bir ¢ok sinyali, Z80A micro»
processorden direkt olarak alinir. CPC'nin 6zel sig-
nal'leri ve onlarin fonksiyonlari asadida agiklanmig-

5% 5 ot

BUS RESET (Pin 40) - Bu ug, harici bir switch baglan-
tisi igin bir girigtir. Bu switch BUSRESET ucu ile
GROUND (Pin 2,49,63 veya 64) arasina baglanmalidair.
Switch'e basildiginda computer reset olur, switch ilk
konumuna déndiglinde CPC power on yapllmis gibi rest-

art olur.

RESET (Pin 41) - Bu/ug, CPC igindeki Power On Cir-
cuit (POR) 'den bir g¢ikistir. Expansion bus'a baglana-
cak devrelerdeki tim devrelerin reset girislerine bag-

lanabilir.

ROMEN (Pin 42) - Bu ﬁq, Video gate array igindeki ad-
res goziimleme devresinden bir g¢ikigtir. Ne zaman " O "'
a giderse, adres hatti igerigi Uppér ROM ig¢in uygula-
nabilir bir adres - niteligindedir- Adres araliga

COOO0O den FFFF'e kadardair.

ROMDIS (Pin 43) - Bu ug, CPC igindeki ROM chap'i "1"
aldiginda, bir giris ucudur. ROM chip tamamiyla devre
dis1 olana kadar, lower ve upper ROM'larainin her iki-

sinin de pargalarina erigilemiyecektir.

RAMRD (Pin 44) - Bu g¢ikis "O" a gittiginde, bilgi hat-
ti1 ile CPC RAM arasindaki Video gate array buffer'a
agilir. Diger bir deyigle, bu gikig "O" a gittiginde
Z80A RAM'dan bilgi okur.
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CURSOR (Pin 46) - HD6845 VDU controller chip'i lizerindeki

cursor enable ucuna baglanmalidir.

LPEN (Pin 47) - Bu ug¢, Light pen'e baglanti yapmak igin
bir girigtir.

EXP (Pin 48) - Bu girigin iglevi, Amstrad hardware do&-
kimanlarinda agikga tanimlanmamigtir. 8255A PPI chip'inin
Port B' sinin 5 bit'ine baglanmalidair.



8255 A

( Programmable Peripheral 1Interface )

Genel amag¢li, programlanabilir 8255 A 1/0 devresi
Intel firmasinca dizayn edilmigtir. 8255, 24 adet; 12 nin
2 1i gruplari halinde teker teker programlanabilir ve {ig
onemli galigma modun da kullanilabilen I/0 ucuna sahiptir.
{1k modda, (MODE 0O) 12 I/0 ucunun her grubu, 4'lii olarak
giris veya ¢ikis olarak programlanabilir. Ikinci modda
(MODE 1) her grup 8 hat olarak, giris veya ¢ikis olarak
programlanabilir. Kalan 4 ucun ¢l anlasma (Handshaking)
ve kontrol sinyal'leri ig¢in kullanilar. Uglincl galigma
modunda, (MODE 2) diger grupdan anlagma igin 5 hatti 6-
diing alan ve "bidirectional bus" igin 8 hat kullanan,

calisma modudur.

iSLEVSEL TANIMLAR

Veri hatti siiriicisii (Data Bus Buffer) : Bu ii¢ konumlu,

bildirectional 8 bit siiriicti, 8255 A y1 sistem veri hat-
tina uygunlastirir. Bilgi siliriici lizerinde CPU giris ve-
ya G¢ikis komutlarayla alinir veya verilir. Kontrol ve
bilgileri'de, bilgi hatti silirliclisi lizerinden transfer

edilir.

Read/Write ve Kontrol lojik : Bu blokun fonksiyonu Bil-

gi, Kontrol ve durum kelimelerinin her ikisinin dahili

ve harici tim transferlerini kullanmaktir.

(CS) Chip select : Bu ug "sifir" iken, bu girig ucu

8255A ve CPU arasinda haberlegmeyi mimkiin kilar.
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(RD) Read : Read ucu "sifir" iken, bu giris ucu 8255 A dan

CPU'ya bilgi hatti ilzerinden Bilgi veya durum bilgisi yol-
- lamak igin kullanilir. Esas olarak CPU'nun izniyle 8255 A

tarafindan okunur.

(WR Write : Write ucu "saifair" iken, bu girig ucu CPU'yu

8255 A'ya Kontrol veya Bilgi kelimeleri yazmasini mimkin

Xilar.

(A ve Aq) : Bu giris sinyalleri RD veya WR girigleri-

nin birlikte kullanilmasiyla lig port'un birinin veya
"Control word yazmaci" nin seg¢ilmesinin kontroliini yapar.
Bu uglar, adres hattinin Ag ve Aj; bit'ine normal olarak
bajlanabilir.

Not olarak; 8255 A, MODE 1 veya MODE 2 de galigma-
ya programlandijinda CPU'ya kesinti istedi sinyalleri gi-
bi kullanilabilir. "kontrol sinyal®leri saglar. Bu kesin-

ti istedi sinyalleri Port C'den iliretilir.
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GIRIS GALISMASI

Al AO RD WR CS (READ)
(0] 0 (0] : (0] PORT A - Bilgi hatta
(0] 1 (0] 1 (@) PORT B - Bilgi hatta
] O (0] 1 0 PORT C - Bilgi hatta
CIKIS GCALISMASI (WRITE)
(6] 0] 1 (6] 0 Bilgi hattyr =~ PORT A
0 1 2 0] (0] Bilgi hatti = PORT B
1 0 1 0 O Bilgi hatti - PORT C
1 1 1 0 O Bilgi hatti - KONTROL
CALISMAMA SARTLARI
X X 1 Bilgi hatti - 3 konumlu
0 Tanimsiz
X X 1 1 Bilgi hatti - 3 konumlu

8255 A Temel galigmasi



CONTROL WORT

c|—| e, L

":l‘:

i

GROU” ¢

POFT CRAOWER;
AEE L
€. OUT™S

POFTE
Vet
o OouUT™UT

OOt SELECTION
© = MODE ©
1= 0001

GROWP A

PORT C RPPER)
©= oUTRLT

PORT 2
© = DUTRUT

MODE TANIMLAMA SEKLi

CONTROD, WORD

o, ic,Jn. !:,Lln,

e

~

81 STYMESTY
1e807
©- RESTY

87 BLLECT

| RN RO

V0 TIEYE )i
| chdl AL Al A

CIYCL Y VD

peeor iy

B SLYMESTT FLAC
O+ AZTIVE

Bit Set/Reset Format

BIT SET-RESET SEKLI

"
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8255A CALISMA MODLARI

MODE O : (Temel girig/ gikis)

Bu fonksiyon, Ug¢ port'un herbiri igin basit 1/0 ca-
ligmalari saglar. Anlagma sinyal'leri gerekli degildir.
Bilgi belli bir port'dan okunabilir veya yazilabilir. Bu
mod 'da;

- 1ki adet 8 bit port ve iki adet 4 bit port vardir.

Herhangi bir port giris veya ¢ikis olabilir.
Port--cakiglari saklanar.

- Port girisleri saklanmaz.

- Bu mod'da 16 dedisik I/0 sekli miimkiindiir.

..... - - g el ke el e
i

S N 5, it
; ‘ AY Tl J
' '!:::-n, = FROM W UT DATA

1DATA i 1DAYS \
L _apv g OUTHT DATA
nNuV&lﬁl WevALID
g Ll

MODE 0  ZAMANLAMASI
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B GROUP A GROUP B
D1 Do PORT A PORT C PORT B PORT C
(UPPER) (LOWER)
0 0 OUTPUT OUTPUT 0 { OUTPUT | OUTPUT
0 1 OUTPUT OUTPUT 1 OUTPUT iNnPUT
1 0 OUTPUT OUTPUT 2 iNPUT OUTPUT
1 1 OUTPUT OUTPUT 3 | inPUT inpPUT
0 0 OUTPUT iNpPUT 4 OUTPUT OUTPUT
0 1 OUTPUT iNPUT 5 OUTPUT iNpPUT
1 0 OUTPUT iNnpPUT 6 iNPUT OUTPUT
1 1 OUTPUT iNPUT 7 iNPUT iNPUT
0 0 iNPUT OUTPUT 8 | OUTPUT | OUTPUT
0 1 INPUT OUTPUT 9 OUTPUT iNPUT
1 0 INPUT OUTPUT 10 iNPUT OUTPUT
1 1 iNPUT OUTPUT 111 iNPUT iNPUT
0 0 iNPUT iNPUT 12 | OUTPUT QUTPUT
0 1 iNpUT iNpPUT 13 OUTPUT iNPUT
1 0 iNPUT iNPUT 14 INPUT OUTPUT
1 1 inpuT iNPUT 15 iNPUT iNPUT

MODE O port tanimlari ,



MODE O I1/0 SEKILLERI
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Control word
Data Bus = 80
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Control word
Data Bus e s

Control "word = 4

Data Bus = 88
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Control woerd= .1
Data Bus = 81

A .—L'_.. L 2N
-

{-——#—-mn.
[ 4

e

n
w

Control word
Data Bus = 83

Control word= 5
Data Bus = 89




Santrol word = 6
Data Bus = 8A
a -t LR LN
[ ~-*3

Control word

Data Bus

Control word

Data Bus

n
(o]

10
92

 RREEN S (T
| SR Ny S 3

P mn

Control word

Data Bus

15
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TR,
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Control word

Data Bus

"
O

£, 0, et

Control word
Data Bus

"
[
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Control word 12 Control word

= 13
Data Bus = 98 Data Bus = 99
o ran o e
| and =
: e ey —r— e,
i g { ‘. s R » {
——

A

. r—"/—.—"‘r"‘s

Control word = 14

Control word = 15
Data Bus = 9A Data Bus = 9B
o rayn ot rayen
=sé st
b, p—r— .
0y Dy S ¢ ‘[ < ! 5, %, c {

e 7, %%, e

s—r— p—rt—
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MODE 1 ¢

Bu galigma sekli bir anlamda bel-
li bir port'dan anlasma sinyal'lerinin
veya 1/0 bilgisinin transferini saglar.
Bu modda;
- iki grub (Grub A ve grub B)
- Ber grub bixr adet '8 bit bilgi port'u
ve bir 4 Piv bilgyr poft e -icerir.
- 8 bit bilgi port'u girig veya cgikig
olabilir.
- & prElik port; 8 :bit bilgi: port'un
durum ve Kontroldl ig¢in kullanilmig-

tIrs

Giris kontrol sinyalleri

STB - Ylikleme girigi (strobe input) : Bu girig "O" iken
girig tutucularaina bilgi yiiklenir.

IBF - Giris tamponu dolu (Input buffer full) : Bu giris
"1" iken girig tutucularina yliklenen bilgi, esas
bilgidir. 20 giriginin ¢ikan kenarayla; IBF , 1 ,
STB O ve reset olur.

INTR -Kesinti istedi (Interrupt request) : Bu g¢ikis RD
digen kenari ile reset olur.

INTE A - PC4'ln set/reset bit'inin kontroli
INTE B - PC2'nin set/reset bit'inin kontroli

Cikis kontrol sinyalleri

OBF - Gikis tamponu dolu (Output buffer full) : OBF giki-
g1 "O" 'a gidince CPU'dan gikan bilgi, belirlenmisg
port'un gikiglarindan yazilir. OBF - WR giriginin



RCK - =
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gikan kenara ile "1", ACK giriginin "O" olmasi ile
reset olur.

Bilgi girisi (Acknowledge input) : Bu girig "O"
iken 8255A port A veya port B den kabul edilmig

bilgiyi verir.

INTR - Kesinti Istedi (Interrupt request) : Bu gikig, WR
isaretinin yiikselen kenariyla reset o1ur:
INTE A - PCg'nin bit set/reset'i ile kontrol edilir.
INTE B -~ PC2'nin bit sef/reset'i ile kontrol edilir.
WODE 1 IPORY &) SOOF 1 1RDRT A
A, ¥, Aﬁ s
CONTAOL WORD RN CONTROL WORE: i Z>
0, B, b, D, ©, O, D, D, i s 5 &8 000D
CLETTRDXD | Lo | ™ BORDDEE6;
| oy 1 b, T
) NPLT —_— Q.\-w
0= OUTPUT D ; ‘ - DU
— Py e
= B
RO =———q D
<o “"?!— 1c <, ..._-’_.

CONTROL WORD T \‘L'J CONTROL WORD
0, &, 0, ©, b, 0; D, D o p— £, & & b, B0 L, L
CROOBGTN | LT | DECCCanX
A B e .
2 ;—‘ o p— i,
e N e TRy
| ——

|} P—— O —

MODE 1  GIRIS MODE 1  CIKIS
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MoODE: 2

Bu galisgma sekli bir anlamda, bir gevre birimiyle
her iki ydnde bilgi iletimini sajlayan 8 bit'lik hat yo-

luyla haberlesmeyi saglar.

Anlasma sinyalleri, MODE 1'deki kesinti liretilme-
si enable/disable fonksiyonlarina benzer bir tarzda,
6zel bir hat Uzerinden diizenli bir akisg silirdlirerek sag-

1anars

Bu modda;

- Yanlizca grup A kullanilar.

- Bir 8 bit bidirectional bus port'u (Port A) vye bir 5
bit Kontrol port'u (Port C)

- Giris ve giakiglar tutuculudur.

= 5. Bbit control -port'u (Port C), 8 bit bidirectiomnad bus

(Port A)'nin durumu ve kontrolid ig¢in kullanilar.

Bidirectional bus I/0 Kontrol sinyallerinin tanimlara

INTR- Kesinti istefi (Interrupt request)

Giris veya gikis ca-
ligmalarinin her ikisi igin, CPU kesinti sinyali bu gi-

kigta kullanilabilir. (High aktif.)

OQutput Operations

OBF- Gikis tamponu dolu (Output buffer full) : Bu gikig; CPU

Port A'ya bilgi yazacajinda "O"'a gidecektir..

ACK_Bilgi girigi (Acknowledge) : Bu girig "O" oldugunda Port
A'nin ¢ konumlu g¢ikig siirliciilerinden bilgi yollanmasina
izin verecektir. Aksi halde ¢ikig siiriiciileri high impe-

dance konumunda olacaktar.
INTE 1 : PCg'nin bit set/reset'i ile kontrol edilir.



20

Giris calismalara

STB - iIzin verme girisi (Strobe input) : Bu giris "O" iken

bilgi, girigi tutucularaina yiliklenir.

IBF = Girig tamponu dolu (Input buffer full) : Bu gikigta

"1" belirdiginde bilgi, girisg tutucularaina yiliklenmig-

tix .

INTE 2 .: PCa'$in bit set/reset!i ile kontrol edilir.

COTROL wORD

L.,‘D,t -V o S - y I_—FD_,"

ey
5t ")]‘)

R R L NE L SA
RGP AR LR .
PTA " A R N Yo Pa ?
3 - 3 A

.
§§
- .
Hilw
2l
N3

oy Lrsonrs
Ve R . g ST S0 oc, jo—— T,
U OUTPLT | USEO ) S——
s ~ LA
el adtaoem ¥ 2 raresy
© MODI €
1=MO0L Y
3
&t o ", p——t— o

MODE 2 KONTROL KELIiMELERI MODE 2



RAM

CPC
BiLGI
HATTI

i3
8255 A

DISC

DONANIMI

BOLGESEL

ADRES HATTI

Adres
c¢bzimleme
devresi

. v
A B

IC 2
6264

IC 4
6264

iC S
6264

A B

o B 5

( RAM Disc

]
]
|

HAT
SURUCU

BOLGESEL
BiLGI
HATT!L

blok diyagram )

21
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ADRES  GOZUMLEME DEVRESI

13
1C7 2| 109y
cS
8255 A
A11
A3
0F 6264
E 74LS245

8255 C Port'unun Ram'lara Chip select Uretiminde kullanimi

HEX PC7 PC6 PC5 PC4 ISLEVI
1 0 0 0 1 RAM 1 Chip select
', 0 0 1 0 RAM 2 Chip select
4 0 1 0 0 RAM 3 Chip select
8 1 0 0 0 RAM 4 Chip select



A3 WR RD PCe PC1 PCO ISLEV

1 X 0 1 0 CPC'den DISC'e kayit

1 X 5 & 1 0 1

( X :Dikkate alinmamasi saglanmis )

PCO - IC 2,3,4,5 6264 Ramlar1 WE pinlerine ve 74LS245 DR

DISC'den CPC'e kay1it

pinlerine baglidir..

we | islevi R | islevi
0 Ram'a bilgi yaz 0 I HAT A-HAT B
1 Ram'dan bilgi al 1 HAT AeHAT B

PC1 ve PC2 ; 6264 RAM'larinin

na CS yollayan

PC2 —*t
RD —L :) :

OE ucglarina ve 74LS245 E ucu-
devreye baglidir....

e 6264 OE
/ — 7415245 E
WR  —o uclarina
PCT —
OE ve E isaretlerini dreten yukaridaki devrede ,8255 A
PPI chip'in C portunun, PC1 ve PC2 bitlerinin SET , RESET edilmesi
ile disc'den hafizaya kayit sirasinda RD'nin , hafizadan disc'e ka-

y1t sirasinda WR' 1n aktif olmasini

saglar..



BOLGESEL ADRES
HATTI

‘PAO-PB4 pca
13
\‘ A0 CS2 DO
IC 2
RAM 1
N At D7
| |
13‘» A B
PC5
|
~Nao €52 pof _
IC 3 -
RAM 2 ]
N2 D7 f~
| |
131 e b
Ptl:s
\AO £s2 pobH
IC 4
RAM 3
Py A12 07
| |
] A B
13] )
PC7
1
N a0 cs2 00 ]
IC 5
RAM 4
12 07 b~

AO-A7
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ICH
7415245

8
—+— D0-D7 EXP. BUS
BO-B7

I B: ADRES GOZUMLEME DEVRESINDEN
A: 8255 PP1 CHIP PCO UCUNDAN .
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BASKILI DEVRE SEMASI LEHIM YUZU




MA.ZEME YERLESTIRME PLANI
USTTEN GORUNUS

BATTERY U2

IC6

102,3,4.5

IC1

\\\
2l

\—
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PARGA LISTESI

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
D1,D2-
LR

) SS -8y A B 68N -
|

— O
o
1 |

8255 A- PP1 CHIP

6264LP RAM CHIP

6264LP RAM CHIP

6264LP RAM CHIP

6264LP RAM CHIP

7415245 LINE DRIVER ( 2 WAY )
741521 ( 4 INPUT AND GATE
741832 ( 2 INPUT OR GATE
74L.S08 ( 2 INPUT AND GATE
74L.S04 ( HEX INVERTER
OA47 DIODE

2k7 OHM

3.6V BATTERY
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RAM DISC YAZILIMI

Program ylriutilduginde ekranda;

DISC'E KAYIT..D
MEMORY'E KAYIT...M
PRE.. LISTESE. /sl

PRG. STEME Soiiid S
BN  d e L
EDIMLLEB/C) «inns ;mesajl gorilir.

“D* DISC'E . KAYIT

Ana meniide D tusuna basildiginda , ekrana ; basic programla-
rin daha oOnceden yilkklendigi RAM no'lar: listelenir. Bos RAM'lar ,
RAM X BOS ;mesaj1 ile belirlenir.Ram'larin hepsinin dolu olmasi
ihtimali ile ekrana ;
DEVAM ..E/H .. ;kontroli gelir.Ram'lar dolu ise "H" tusuna
basilarak Ana menliye donulir. "E" tsuna basilarak devam edildiginde
bos olan bir Ram'a Basic program kaydetmek icin ekrana;
PRG. ISMI : ;mesaji1  c¢ikar.kullanicinin verdigi program ismi
karakter karakter ekrana basilir.ismin yanlis yazilmasi halinde DEL
tusu ile ¢ikilip, tekrar isim verilir.isim yazma islemi bittiginde
ENTER tusu ile g¢ikilip,programa devam edilir.Ardindan ekrana
Basic programin kaydedilecedi Ram'i belirlemek igin;
RAM NO : ;mesajl cikar. Klavyeden 1, 2, 3 veya 4 sayilarin-
dan biri girilerek,belirlenen Ram igine Basic program yiklenir.
Kayit sirasinda Ram'a yiiklenen bilgiler local &0000 - &2000 adresleri
arasinda asagidaki gibidir.

& 0000 - & 25 ;Ram'in dolu oldugunu gdsteren bilgi
& 0001 - & XX ;isim wuzunluk Byte':
& 0002 - & XX ;ismin ilk Hex karakteri

n - & XX ;ismin ilk Hex karakteri

n+1 - & XX ;10 Byte, Basic &AE81 - & AEBA adresleri arasindaki Basic
: ;program baslangi¢ - bitis vb. bilgileri saklayan adres
n+11 - & XX jbilgilerinin transfer edildigi bdlge.
n+12 ;
& 2600

|
o

XX ;Transfer edilen Basic program

1
Qo

XX ;Basic sonu
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Kayit islemi bittiginde ekrana ;
KAYIT SON ; mesajl ¢ikar.Ardindan Ana menii'ye donilir.

“M" MEMORY'E KAYIT

Disc'de bulunan Basic programlardan herhangi birini Basic
bolgesine transfer igin, "M" tusuna basildiginda,ekrana ,sirasiyla 1
2, 3 ve 4 no'lu Ram'lardaki programlar ;
RAM X ABCD formunda,program isimleri belirtilerek ekrana ¢ikar.Eder
kontrolde Ram'a Basic program yiklenmedigi belirlenirse,ékrana ilgili
Ram icgin ;
RAM X BOS ; mesaj1 gOzikir.Dolu Ram'lardan birinden transfer e-
dilmek istenen Basic programa ait Ram no'su ekrana ¢ikacak;
RAM NO : ;mesajinin ardindan, klavyeden verilir.Verilen Ram
no'suna gore, ilgili Ram'a PPI chip tarafindan uygun Chip select veri-
lerek Ram igindeki bilgilerin alinabilmesi i¢in Ram aktif edilir.Disc
deki program ismi ge¢ilip, &AE8B1 - &AEBA adresleri arasina yiiklenmesi
gereken 10 Byte'lik Basic baslangi¢ - bitis adres bilgileri ,ardin-
dan Basic programin kendisi &016F adresinden baslayarak yerlestirilir.
Transfer islemi bittikten sonra ekrana ;
KAYIT SON ; mesajl ¢lkar ve Ana menii'ye donilir.

"L" PROGRAM LISTELEME

Disc'de bulunan Basic programlarin isimlerini ve hangi
Ram'da bulunduklarini listeler. Sirasiyla 1, 2, 3 ve 4 no'lu Ram'lardaki
programlar;

RAM X ABCD ;formunda ekrana c¢ikar.Bos olan Ram varsa ekrana
ilgili Ram igin;
RAM X BOS ;mesaj1l ¢ikar.Ornek olarak,herhangi bir list ekranda,
RAM 1 SPEED1
RAM 2 BOS
RAM 3 BOS

RAM 4 MATCH ,seklinde olacaktir.
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"S" PROGRAM SILME

Ekran formu, program listelemede oldugu gibi,dolu Ram-
lar program isimleriyle, bos Ram'lar bos oldudu belirtilerek diizen-
lenmistir.Ardindan ekrana silinecek Ram'la ilgili ;

RAM NO : ;mesajiyla klavyeden verilen cevap 1ile 1ilgili Ram-
daki program silinir. Silme islemi ilgili Ram'daki &0000 adresinde-
ki &25 bilgisi yerine &FF yazilarak yapilir.Silme islemi bittiginde
Ana meni'ye doniuldr.

nen CIKI$

Ana meni'de "C" tusuna basilarak, programdan Assambler
programina donus saglanir.Burada "B" tusuna basarak Basic'e gecgip
kaydedilen Basic programla c¢alisilabilinir.

RAM DISC PROGRAM LISTESI

; RAM DISC SOFTWARE

LD A,&02

CALL &BCOE ;Mode 2

LD B,&04

CALL SAAT ;4 satir atlat

MENU:LD B,&71
LD HL,&6100

CALL MESAJ ;Menlyl Listele
SESA:CALL &BB18 ;Klavye tara

CP & 44 ;D tusu

JP Z,SAV ;Disc'e kayit prg.

CP & 4D sM tusu

JP Z,L0D ;Memory'e kayit prg.

CP & 4C b tusy

JP Z,LIS ;L1st  etme prg.

CP & 53 5 tusu

o Lal% ;911me prg.

CP & 43 ;C  tusu

JP Z,CIK ;Assambler prg.'na dallan



;DISC'E YUKLEME PRG.
SAV:CALL &BBS5A

LD B,&03
CALL SAAT ;Ekranda 3 satir atla
CALL SART ;PPI Sartla
LB D& 1A ;Ram 1 Chip select
CALL PRIS
JP Z,RBFL ;RAM 1 DOLU yaz
CALL RAMBB ;RAM 1 BOS yaz
ASSB:LD D,& 2A ;Ram 2 Chip select
CALL PRIS
JP Z,RIFL ;RAM 2 DOLU yaz
CALL RAMBI ;RAM 2 BOS vyaz
ASSI:LD D,& 4A ;RAM 3 Chip select
CALL PRIS
JP Z,RUFL ;RAM 3 BOS yaz
CALL RAMBU ;RAM 3 BOS  yaz
ASSU:LD D,& 8A ;Ram 4 Chip select
CALL PRIS
JP Z,RDFL ;RAM 4 DOLU yaz
CALL RAMBD ;RAM 4 BOS yaz
JP DIGER ;Devam
RBFL:CALL RAM
LD A,& 31
CALL &BB5A
LD A& 20
CALL &BB5A
CALL FULL
JP ASSB ;Ram 2'yikhontrole git
RIFL:CALL RAM
LD A,& 32
CALL &BB5A
LD A,& 20
CALL &BB5A
CALL FULL

JP ASSI ;Ram 3'U kontrole git



RUFL:

RDFL:

DIGER:

ESEIL:

ETI

TEK:

CALL RAM
LD A,& 33
CALL &BB5A
LD A,& 20
CALL &BB5A
CALL FULL
JP ASSU
CALL RAM
LD A,& 34
CALL &BB5A
LD A,& 20
CALL &BB5A
CALL FULL
LD B,& 0D
LD HL,&6199
CALL MESAJ
CALL &BB18
CP & 45

JP Z,ETI
€F & 48

JP Z,MENU
JP ESIT

:LD B,& 09

LD HL,&617F
CALL MESAJ
LD HL,&3500
LD B,& 00
CALL&BB18
CP & 0D

JP Z,SAS
CALL &BB5A
(Ph 7F

JP Z,DIGER
INC HL

LD (HL),A
INC HL

JP TEK

;Ram 4'i kontrole git

;Ekrana DEVAM..(E/H)..

;Klavye tara

;Evet icin E tusu
;Program ismi iste
;Hay1ir icin H tusu
; Tum Ramlar dolu

34

yazildi

;Ekrana PRG.ISMI yazdirildl.

;Klavye tara

;ENTER'e basildiginin kontroli

;DEL'e basildiginin kontroli

;Isim karakterinin ASCII'ni sakla
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SAS:LD HL,&3500
LD (HL),B ;Isim uzunlugu &3500 'de
LD HL,&4000 ;Gecici bellek basi
LD (HL),& 25 ;Ram'1n dolu oldugunu gosterir bilgi
INC HL
LD DE,&3500 ;Ismin yazildig: gegici bdlge
LD A,(DE)
LD (HL),A ;4001"'deuzunluk var
INC Hi.
LD B,A
INC DE
EKSI:LD A, (DE)
LD (HL),A
INC DE
INC HL
DJINZ EKSI ;B=0 iken isim ve uznlugu yiiklendi
LD DE,&AE81
LD B,& 0A
AKSE:LD A, (DE)
LD (HL),A
INC DE
INC HL
DJINZ AKSE ;B=0 iken Basic transferi bitti
LD E,i
LD D,H
LD HL,&016F
LD BC,&1FFF
LDIR
LD BC,&FAE3
LD A,& 80
ouT(C),A
LD B,& 01

CALL SAAT ;Ekranda 3satir atlandi.



36

LD B,& 07

iLD HL,&6188

ROSE :

MESS:

CALL MESAJ ;Ekrana RAM NO: yazild:
CALL EKA

LD HL,&4000 ;Hazir bilgi bdlge basi

EXX

LD HL,&0000 ;Locall adress bus baslangici
CALL ERSA

INC HL

LD A,& 20

CP H

JP Z,MESS

JP ROSE

LD B,& 0A

LD HL,&618F

CALL MESAJ ;Ekrana KAYIT SON yazild:
LD B,& 02

CALL SAAT

CALL MENU ;Kay1t bitti Ana menii'ye don

sMEMORY'E YUKLEME PRG.

LOD:CALL &BB5A

LD B,& 03

CALL SAAT ;3 satir atlat

CALL ELIS ;Ram'lar1 DOLU ve BOS olarak listele
LD B,& 07

LD HL,& 6188

CALL MESAJ ;Ekrana RAM NO: yazdir

CALL EKA ;Uygun Ram'a Chip select verildi
CALL COULD

EXX

LD HL,&AE81

EXX

CALL BAND ;Basic bilgileri yerlesti

CALL DUST ;Basic prg. transfer edildi

LD B,& 01

CALL SAAT
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LD B,& OA

LD HL,& 618F

CALL MESAJ ;Ekrana PRG.SONU yazdirildi
CALL MENU

;PROGRAM  SILME

SIL:LD B,& 03
CALL SAAT
CALL ELIS ;Ram'lar1 DOLU ve BOS olarak listele
LD B,& 07
LD HL,&6188
CALL MESAJ ;Ekrana RAM NO: yazildi
CALL EKA ;Uygun Ram'a chip select verildi
LD HL,&0000
LD BC,&FAEQD
ouT(C),L
LD BC,&FAE1
ouT(C) ,H
LD A,& FF ;Ram'1n &0000'deki &25 yerine &FF yaz
LD BC,&FAE8
ouT(C),A ;&0000'ne &FF yerlesti
CALL MENU

;PROGRAM LISTELEME

LIS:LD B,& 03
CALL SAAT
CALL ELIS
CALL MENU

;CIKIS PROGRAMI

CIK:LD B,&02
CALL SAAT
RET - ;Assambler prg.'na donis
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AL T PROGRAMLAR

SAV, LOD, SIL, LIS ve CIK programlari asagidaki altprogram-
lary1 kullanirlar....Altprogram isimleri;ERSA ,SART ,COUNT ,MESAJ,RAM ,
FULL ,SAAT ,RAMBB ,RAMBI ,RAMBU ,RAMBD ,PRIS ,ELIS ,COULD ,BAND ,DUST,
ve EKA 'dir.Altprogramlarin bitiginde " * "igareti programlarin gézle

ayirilabilmesi igin kullanilmistir..

EKA

BIR:

IKI

uc:

DORT

ETSE

; SUBROUTINES
:CALL &BB18
CP &31

JP Z,BIR

CP &32

JP Z,IKI

CP &33

JP Z5UC

CP &34

JP Z,DORT

JP EKA

CALL &BB5A
LD D, &1A

LD BC ,&FAE2
ouT(C),D

JP ETSE
:CALL &BBS5A
LD D, &2A

LD BC ,&FAEZ2
ouT(C),D

JP ETSE

CALL &BB5A
LD D, &4A

LD BC ,&FAE2
ouT(C),D

JP ETSE
:CALL &BB5A
LD D ,&8A

LD BC ,&FAE2
ouT(C),D
:RET

;Klavyeden girilen say1 ile Ram'a CS iret.

;RAM 1 CS

RAM 2 CS

;RAM 3 CS

;RAM 4 CS



s kkkkkkhkkhkhkhkkkkk
’

;Ram dolu ise prg.ismini,bos ise RAM BOS yazdirma
ELIS:CALL SART
LD D ,&1A ;Ram 1 CS
CALL BAY
JP Z,RBIS
CALL RAMBB
RID:LD D ,&2A ;Ram 2 CS
CALL BAY
JP Z,RIIS
CALL RAMBI
RUD:LD D ,&4A ;Ram 3 CS
CALL BAY
JP Z,RUIS
CALL RAMBU
RDF:LD D ,&8A ;Ram 8. CS
CALL BAY
JP Z,RDIS
CALL RAMBD
RAF:RET
BAY:LD BC ,&FAE2
ouT(C),D
LD HL ,&0000
CALL COUNT
CP &25
RET
RBIS:CALL RAM
LD A ,&31
CALL IKS
JP RID
RIIS:CALL RAM
LD A ,&32
CALL IKS
JP RUD
RUIS:CALL RAM
LD A ,833
CALL IKS
JP RDF
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RDIS:

IKS:

EMA:

ERSA:

SART:

CALL RAM
LD A ,&34
CALL IKS
JP RAF
CALL &BB5A
LD A ,&20
CALL &3B5A
LD HL,&0001
CALL COUNT
Lb B ,A
INC HL
CALL COUNT
CALL &BB5A
DJINZ EMA
RET

s kkkkkkkkkkkkkkk
]

;SAV prg.'da locall address bus saydirma
LD BC,&FAEQ
ouT(C),L

LD BC,&FAE1
ouT(C),H
EXX

LD A, (HL)
LD BC,&FAE8
ouT(C),A
INC HL

EXX

RET

: *hkkkkkkkhkkhkkkkx

;PPI Chip'i OUT olarak sartlandirma
LD BC,&FAE3

LD A,&80

OuT(C),A

RET

. dkkkkkkkkhkkkkkk
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;B registerine karakter adedi,HL registerine tablo

;baslangic adresi yiikleyerek ekrana mesaj bastirma
MESAJ:LD A, (HL)

CALL &BB5A

INC HL

DJINZ MESAJ

RET

» %k gk ok ok ok ok ok k ok ok ok ok ok
’

COUNT:LD BC,&FAED
ouT(C),L
LD BC,&FAE1
ouT(C),H
LD A, (HL)
LD BC,&FAE8
ouT(C),A
RET

;***************

;B registerine yiiklenen say1 kadar satir atlanir
SAAT:LD A,&0A R

CALL &BB5A

LD A,&0D +LE

CALL &BB5A

DINZ SAAT

RET

;***************

;Ekrana RAM yazdirma
RAM: LD B,&03

LD HL,& 6171,

CALI. MESAJ

RET

;***************

;Ekrana DOLU yazdirma
FULL:LD B,&04

LD HL,& 6174

CALL MESAJ

RET

« ko kkkk ok ok kk ok kkokk
’

4d



RAMBB:

RAMBI :

RAMBU:

RAMBD:

;Ekrana RAM1 BOS yazma
CALL RAM

LD A,&31

CALL EKSAM

RET

« %ok ok ko k ok kkkkkkkk
)

;Ekrana RAM2 BOS yazma
CALL RAM

LD A,&32

CALL EKSAM

RET

« dkkk ok kokkkkkkkkk
’

;Ekrana RAM3 BOS yazma
CALL RAM

LD A,&33

CALL EKSAM

RET

s hkkkkkkkkkhkxkkk
)

;Ekrana RAM4 BOS yazma
CALL RAM

LD A,&34

CALL EKSAM

RET

EKSAM:

s kkkkkkkkkkkkkhkk
’

CALL &BB5A
LD A,&20
CALL &BB5A
LD B,&03

LD HL,& 617A
CALL MESAJ
RET

;***************
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PRIS:

COULD:

BEER:

BAND:

MATC:

;40000 adresinin kontroli
LD BC,&FAE?2

ouT(C),D

LD HL,&0000

CALL COUNT

CP &25

RET

e kkkkkkkkkkkkhkkok
§

LD HL,&0001
LD BC,&FAEOQ
ouT(C),L

LD BC,&FAE1
ouT(C),H

LD BC,&FAE8
IN A,(C)

LD B,A

INC HL

DJINZ BEER
INC HL

RET

sk kkkkkkkkkkkkkk
]

LD BC,&FAEOD
ouT(C),L

LD BC,FAE1
ouT(C),H
EXX

LD BC,&FAES8
IN A, (C)

LD (HL),A
LD A,&8A
CP-L

JP Z,MATC
INC HL

EXX

INC HL

JP BAND

INC HL

RET

3 Fokk ok ok ok ok kkkkkkk ok
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EKRANA BASILAN MESAJLAR

Mesajlarin ekrana cikarilmasinda ; bellekteki bos bir bol-
geye yerlestirilen, mesaj bloklarini olusturan karakterlerin her-
birinin Hex karsiliklarini alarak ardarda ekrana cikarma yontemi
kullanilir. Bu tablo &6100 adresinden baslanarak yerlestirilmistir.

Ornek olarak ;

& 6100 - &50 - P
& 6101 - &52 - R
& 6102 - &47 - G

tablosunu kullanarak, ekrana PRG karakterlerini bastirmak icin,HL
registerine kullanilacak blogun tablodaki baslangi¢ adresini, B re-

gisterine Byte wuzunlugunu yikledikten sonra MESAJ altprogram: c¢ag-
rilir, :

LD B,&03
LD HL,&6100

CALL MESAJ ;programi  yuritlldiginde ekrana PRG

karakterleri c¢ikar..

Ram Disc yaziliminda kullanilan by tablo yardimyla asa-
gidaki mesajlar ekrana c¢ikar..

DISC'E  KAYIT..D RAM
MEMORY'E KAYIT..M DOLU

PRG.  SILME....S BOS

PRG.  LISTESI..L PRG ISMI:
GRS C RAM NO:
(D/M/L/S/C)..... KAYIT SONU

DEVAM (E/H):
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Asagida hazirlanmis tablo,ekrana mesaj bastirmak icin dizen-
lenmistir.

610D« 48 88 &3 43 .60 45 20 20 20 4B 41 59 49 54 2t 2F
6110 - 44 OA OD 4D 45 4D 4F 52 59 60 45 20 4B 41 59 49
6120 - 54 2E 2E 4D OA OD 50 52 47 2E 20 20 4C 49 53 54
6130 ~ ‘45 5389 2E 2B ZE A0 -OR 0D 50 52 : §7:128°..20.-20 20
0180 = 20 53 89 A0 4D 45 28 2 2 53 OA 0D 43 49 4B 49
IOl N e LC ot oF of 2F I e EE .. aE 93 UK 0D OA
6160 ~ =00 2884 8F . 8D 2F 40« 2F =58 =@F . 43=:29: 2E=-QE 2 2E
6170 = ZE"SE 47 80 &8 4F A 55 08 UD 82 '&F "53 0K 0D - 50
618) - 52 47 20 49 53 4D 49 3A 52 41 4D 20 4E 4F 3A 4B
QIS SNy En 8 54 20 'S3 A RET S5 &K 4556 &Y D 2020
61A0 - 28 45 2F 48 29 3A

Yukar1daki tabloda yer alan adres gbzlerindeki Hex sayilarin,ASCII kar-
siliklary, asagidadir..

6100--- D —F--§ e S e R Sk M s e
6110 = RS £ M 0 ¥ avEseacet k¥ ]
6120 - T A ol R D TR PO SRR R T T B
6130 - E I L ER=LF- Pl -8 b b b
6140 - b I =bes M E S B0 U 3k K T
GNP Sel o oo i g S CR: LF.oCR
GIB0 = AF Y. . 7 M 1oL s TG s : <
6l = “Sal- A B D 0..L CR.LF B >0 <& I TIF »p
G100 = Reb- b 3= § M 1 R M. b N -
6190 - E oS b S 0 N N b b
61A0 - g i P

Tabloda gbziiken " b " Kkarakteri bosluk belirtir..



intel’  silicon Gate MOS 8255

PROGRAMMABLE PERIPHERAL INTERFACE

® 24 Programmable 1/0 Pins ® Direct Bit Set/Reset Capability

& Completely TTL Compatible Easing Control Application Interface

& Fully Compatible with MCS™ -8 and ® 40 Pin Dual In-Line Package
MCS"-80 Microprocessor Families & Reduces System Package Count

The €255 is & generz! purpose programmablie 1/0 device designed for use with both the BOOS and 8080
m.zroprocessors. 1t has 24 1/0 pins which meay be individua!ly programmed in two g oups of twelve and
used in three mzjor modes of operation. In the first mode (Mode 0}, ezch group of twelve 1/0 pins may be
programmed in sets of 4 to be input or output. In Mode 1, the second mode, ezch croup mey be programmed
10 have B lines of input or output. Of the remzining four pins three zre used for handshzaking and interrupt
control signzls. The third mode of operation (Mode 2) is z Bidirectiona! Bus mode which uses B lines for &
bidirectiona! bus, and five lines, borrowing one from the other group, for handshaking.

Other feztures of the B255 include bit set and reset capability and the ability to source 1mA of current at
1.5 volts. This allows darlingion transistors to be directly driven for applications such as printers 2nd high
voltage displays.
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SILICON GATE MOS 8255

8255 EASIC FUNCTIONAL DESCRIPTION

Generz!

The B255 is 2 Frogremmable Periphera! Interface (PP1) de
vice desipned for use in BOBO Microcomputer Systems. s
tunction is That of & peneral purpose /O component to inter-
face peripheral equipment to the BOBO system bus The
tunctiona! configuration of the B255 is progammed by the
sysiem software so that normally no externa! logi i nec-
essary 10 interface periphera! devices Or structures.

Data Bus Buffer

This 3 s121e, bidirectiona!, eight bit butfer is usec 1o inter-
face the E255 10 the BOBO system datz bus. D2tz 1s 1rans
minted or receiveC by the butier upon execution of INput
or OUTput instructions by the BOBO CPU. Control Words
and Status information are 2'so transferrec through the Date
Eus butter.

Read M'rite and Contro! Logic

The function cf this block is 10 manage 8!l of the interna!
and exierna! transfers of both Date and Contro! or Status
words. It sccepts inputs from the BOBO CPU' Adoress and
Control busses and in turn, ssues commands to both of the
Control Groups.

(CS)
Chip Select: A “low” on this input pin enables the com-
munication between the 8255 end the BOBD CPU.

(RD)

FRead: A “low” on this inpul pin enables the B255 1o send
the Data or Status information 1o the BOSD CPU on the
Dzt:z Bus. In essence, it allows the BOED CPU 10 “read from™
the 8255,

(WR)
Write: A “low’ on this input pin enables the BOBD CPU 10
write Data or Control words into the B255.

{Ap snd A,)

FPort Seiect O and Port Select 1: These input signals, in con
juncrion with the RD and WR inputs, control the selection of
one of the three ports or the Conwol Word Register. They
are normaliy connected 10 the leaet significent bits of the
Address Bus (A and A, ).

8255 BASIC OPERATION
Ay | ap | @D | WR | & ! INPUT OPERATION (READ)
B -1 1 | ©0 i PORT &= DATA BUS
| AP R 1 | 0 | PORFTE=DATA BUS
b s B 14 1 | 0 « PORTC= DATA BUS
| 1 ! OUTPUT OPERATION
i | (WRITE)
0 0 1 0 0 | DATA BUS = PORT &
O e 0O i O | DATABUS=PORTE
Sorap - 8 0 | O ! DATABUS=PDRTC
Yol N o) 0 O | DATA BUS = CONTROL
i i ! DISABLE FUNCTION
R e x 1 | DATABUS= 3-STATE
1 e 1 0 | ILLEGAL CONDITION

8255 Block Dl.prgm




SILICON GATE MOS 8255

(RESET)

Reset: & “high” or this input ciezs 2! interna! reg'sters in
civging the Control hegisier and 2!l pors (A, E, C) are set
1¢ the input mode.

Group A and Group B Controls

Thne functiona! configurzuion of each pont is programmed
bv the systems sottware. In essence, the 80BD CPU “our-
puls’’ 2 contro! wort to the B255. The contro! word con-
tains informauion such as “mooe’, “bil set”, “'bit rese1””
elc. thet initializes the functiona! configuration of the E255.

Each of the Contro! biocks (Grour A& 2nd Grour B! accepts
“commanos’’ trom the Read/Write Contol Logic, receves
“control words” from the intermal o2tz bus =g issues 1ne
proper commands 1C 1Lt aSSOCizted ports

Conitrol Group A — Port A anc Pont C upper (C7-C4)
Control Group B — Pon B 27d Fort C lower (C3-COI
The Control Word Register can Only be written into. No
head operstion of the Control Word Register is allowed.

€255 BLOCK DIAGRAM

Fortt A, B,and C

The E255 contzins three B bit ponts (A, B, &n¢ Cl. Allcan
be confipured in & wide variety of functional characieristcs
by the sysiem software but each has its own specia! feztures
or “personality” 1o further enhance the power and fiexi-
bility of the 8255,

Pert A: One B-bit dztz output latch/buter and one B-bit
data input laich.

Fort B: One B-bit o2tz input/output lzch/butier anc cne
E-bit catz input butter.

Port C: One B-bit caiz outout laich/butfer and one E-bn
datz input buter (no latch for input!. Thit port can be di-
vided in1c two &-bit ports unoer the mooe comro!. Each &
bit port contains & &-bit laich anc 11 can be used for tne
control $107a: OUIPULS anc Stalus $ignal Mpuls 1N conjunc
tion with Forus A4 anc E.

PIN CONFIGURATION
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' Tn lt‘“
o0 n: Lo A4
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SILICON GATE MOS 8255

€255 DETAILED OPERATIONAL DESCRIPTION
Mode Selection

There are three besic modes of operation that car be select-
ed by the system sctrware:

Mode 0 — Basic Input/Output
Mode 1 — Strobed input/Output
Mode 2 — Ei-Directional Eus

When the RESET input goes “high” all ports will be set to
the Input mode (i.e., a!ll 24 lines will be in the high im-
pecance stete). Afier the RESET is removec the B255 can
remsin in the Input mode with no additiona! initializetion
recuired. During the execution of the sysiem program any
of the other mooes may be seiected using z single OUTput
instruction. Thie aliows & sinple B255 10 service 2 variety of
peripheral devices with & simpie scftware maintenance rou-
tine.

The modes tor Por: A and Port E can be separately defined,
-hile Pont C is divided into two portions as required by the
Fori A and Por1 B definitions. All of the outpul registers, in-
cluding the matus fiip-flops, will be reset whenever the
mode is changed. Mode: may be combined so thzt their
tunctional definition can be ‘“‘teilored” to almost any 1/0
structure. For instance; Group E can be programmed in
Mode 0 10 monitor simple switch closings or displey compu-
tationa! results, Group A could be programmed in Mode 1
to monitor » keyboard or tape reader on an interrupt-griven
basis.

e ADDREES D% )
W

) — CONTRDL BUE

. B Bata BiE

LY
R

=
]

!
|
]
>
@m o L] |o iuo

bt TR C 05 L S PR M

001 1 I 8 A a T

e <vl—\l'\'.‘

ST

01y —y - < T
I

Basic Mode Defintions and Bus Imerface

CONTROL WORD

GROv B

|
|
|
|
i_. POFT CILOWER)

ODE SELECTION
©+»MODEC
Te MO20 Y

GROWF &

POET C WPPER)
AR el
©= OUTRLT

PORT &
1. L
© = OUTAT

SA0OF SELECTION
80 = MODE ©
1 = MODE 1
¥ - MOOT 2

MOOL ST FLAG
TeaLTIvVE

Mode Definition Format

The Mode definitions and possible Mode combinations may
seem confusing 81 first but sfier a cursory review of the
complete device operation a simple, logica' 1/0 spproach
will surface. The desipn of the B255 has tak en into account
things such #s eticient PC boad layout, control signa! defi-
nition vi PC layout and complete functions fiexibihity to
suppon almost any peripheral Oevice with no externa! logic.
Such Oesign represents the maximum use of the svailable
pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using 2
single OUTput instruction. This feature reduces sohiware
requirements in Control-based apphcstions.
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CONTRDL WORT

01T BDYMESTT FLAG
© AITIVE

Bit Set/Reset Format

Whern Fort C is being use< as status/control for Port A or E,
thest bitr can be set or reset by using the Bit Setv/Reset op

- | | eration just & if they were Caté outpUl ports.
5, | &, """"’“i"‘J"' ) *
’ o e Sl Interrupt Control Functions
i l l ‘ S R When the B255 is programmed to operste in Mode 1 or
P i S ;::fgm Mode 2, contro! signals are provided thal can be used as
DoNT interrupt request inputs to the CPU. The interrupt request
e signals, penerated from Port C, can be inhibited or enabled
(R by senting or resetting the associzted INTE flip-fiop, using
e ng
m the Bt set/reset tunction of Pont C.
KOAE TIE Ve Vil
":.__;_;_:___..'::':'. This function sliows the Frogrammer to disa!low or sllow &
E T

specific 1/0 device 10 imerrupt the CPU without etiecting
any other gevice in the interrudt structure.

INTE flip-fiop definftion:
(BIT-SET) — INTE is SET — iInterrupt enable
(BIT-RESET) — INTE is RESET — Interrup: disabie

Note: All Mask flip-fiops are actomstically reset during
mode selection snd device Resel.

Operating Modes

Mode 0 (Basic input/Output)

This functiona! confipurmion provides simpie Input and
Output operations for each of the three porn. No “hand-
shaking™ is required, daw is simply written to or read from
a specified port.

Mode 0 Basic Functiona! Definitions:

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

Any port can be input o7 output.

Outputs e Istched.

Inputs are not lstched,

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

. o
SASIC INPUT "'———’ ~

TIMING (D7D
FOLLOWS INPUT, et X ! X
NO LATCHING) I
-————-——, ) ——————
p Byl s |
PR - N o oo o o oo ow o o
—_ &__ 'Dluh'lwl —t | - ;:(;.n '-‘N'A
= ;
RS OUTPUT Beiicanit e e e
AT e v s S
LATCHED) - - l PR —— [ ——
|

|

TtDATA .
—_— p— —
._..I TDELAY Tami OUTRLN DATA
*ROw ¥ SvaLio

Mode 0 Timing
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MODE O PORT DEFINITION CHART

&8 8 GROUF & I i GROUP E
R e PORT C i ‘ PORY C
8l R340 | Bp | PORTA l (UPPER) | ! FORTE | \Lowem
o |l oo 1o |outeur | output | o ! outPuT | ourtPut
© i C ! 0 i 1 i OUTPUT | OUTPUT | 1 | OUTPUT | INPUT
0 106 11 10 touTPuT | OUTPUT | 2 | INPUT | OUTPUT
O | 0 1 v 'Y i OUTPUT | OUTPUT | 3 | INPUT . | INPUT
0O | 1 ;1 0 | 0 [ OUTPUT | INPUT | 4 | OUTPUT | OUTPUT
O | v » 0D I Y | OUTPUT | INPUT | § | OUTPUT i INPUT
(4 1 1 0 : OUTPUT ! INPUT | € | INPUT ! OUTPUT
(4 3 } 1 OUTPUT | INPUT , 7 | INPUT | INPUT
1 0 € : O | INPUT | OUTPUT | & | OUTPUT | OUTPUT
1 c C 1 | INPUT ! OUTPUT | & | OUTPUT | INPUT
t .0 Y i 0 ' INPUT | OUTPUT | 10 | INPUT | OUTPUT
L0 Y TINRUT <L U Y AN ! INPUT
1-.b-8-f 0 | O { INPUT | INPUT. .} 92 | OUTPUT. | OUTPUT
T3 R0 (% INPUT L INPUT 13 | OUTPUT | INPUT
RS e e R R T ! INPUT 14 | INPUT | oUTPUT
111 L1 |1 | INNUT | INPUT | 15 | INPUT | INPUT
MODE 0 CONFIGURATIONS
CONTADL WORD &0 CONTROL WORD #2
® B & b B B b I ©, B, & O B B D B
u.J.‘.l.lol']'] [ljj.T.I'].l\]D]
. ——,l'—.og,n, A‘——,L.—. Pa, A
- s
—A—‘l"a —'d."_. ~, %,
&, o, C{ 5,0, c-[
o, o,
Ve, et
CONTROL WORD o) CONTROL WORD &3
5 b & o o 5 o B 5 o & o 5 5 5 b
[TTTTTTT] [TTTT-TTT]
Y e TN N e
o e
bt ook, bt o,
&%, ('[ 85,8, C-[
—— p—r— o
) e "—t—
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CONTROL WORD =t
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|
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CONTROL WORD #12
o, B B O O, 5 O B

CONTROL WOAD &34
By By B BBy By B B
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et e x,
t{

CONTROL WORT #1)
B B %5 5 B B O

[TLLLTT)

A .-.—,L'— A, ra

=
{——»“—- bax ba”
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0, O, -]
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CONTROL WORD #1%
& o & o o, b, b O

onpoanig
rL——"—m'«

-["_*'.— "%,
c

f—r—

8 g,

Operating Modes
Mode 1 (Strobed Input/Output)

This functional configuration provides a means for trans
ferring 1/C data 10 or from a specified port in conjunction
with strobes or “handshaking” signals. In Mode 1, Port A
270 Port E use the lines on Port C to generate or accept
these “handshaking™ signals.

Mode 1 Basic Functiona! Definitions:

® Two Groups (Group A and Group B)

@ Each group contains one B-bit data pont and one 4-bit

control/data por.

® The B-bit dat2 pon can be either input or output

Both inputs and outputs are latched.

® The 4.bit port is used for control and status of the

B-bit da1z port
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Input Control Signal Definition
STE (Strobe Input)

WODL 1 IPORT &)

. 3 . P -
A “low"’ on this input loads datz into the Inpul latch. s e, \_._J
IBF (Input Butier Full F/F) D, b, B b, B, D, D, L rntes
[1Te]r [ el L":(j e, f—o &,
A “hioh” on this output indicztes that the datz has been 1 e
o A ) {- %, i T ob—n,
loaded into the input latch;in essence, an acknowledgement SR
IBF is set by the falling edge of the STB input and is reset 02 QYR
i s
by the rising edpe of the RD input. — b R,
RO ol
INTR (Interrupt Request) 2
L PN by gl L
A "high" on this output can be used 10 interrupt the cpPu .
when an input device is requesting service. INTF is set by MODE 11PORT E
the rising ecge of STB if IBF is 2 ““one™ and INTE is & %
“one”. I is reset by the falling eage of RD. This procedure i woe izt (LI
aliows an input Oevice 1o request service from the CPU by N
: e ’ i s O, 2 © Py p—
simply strobing its datz into the port. [‘ ‘)ﬁ);,\./)( 5 oo Y\‘Q L ot ) cne k_ £,
T 2N A e
W s e L
INTE A D =
Controlled by bit set/reset of PC . 2. %) i
INTE B g
Controlied by bit setUreset of PC,.

Mode 1 Input

MODL 1 ISTROBED INPUT)

BASIC TiviNG

ot BUPPER B / \

N0 PROTECTION
! FO® THIS OPERATION
DATA
T
WTERNAL { s B
T LATER \
[ W

!
e ot i

Basic Timing Input
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Output Contro! Sipnal Definition

OBF (Output Buter Full F/F)

The OEF output will go “low" 10 indicete that the CPU has
written d2ts out 10 the specifiec port. The OBF F/F will be
set by the rising edoe of the WR mput and reset by the fall-
ing edoe of the ACK input signal.

ACK (Acknowisdge Input)

A “low'’ on this input informs the B25E that the dzt from
Fort A or Port B has been accepted. In essence, 2 responss
from the peripheral device indicating that it has received
the dztz output by the CPU.

INTR (Interrupt Request)

A “high” on this output ca” be used 10 interrupt the CPU
when n output device has accepted dziz transmitied by the
CPU. INTR is set by the rising edpe of ACK it OBF is 2
“one” and INTE is 2 “one”. |1 is reset by the falling ecpe

of WR.

INTE A
Controlied by bit set/reset of PCg.
INTEB
Controlied by bit sev/rese1 of PC 5.

ODL 1 1PORT A

»
h a . >
CONTROL WOAD

£ % b O, BB D O
vie s e el ", p— oFT,
pone
L) I:'w‘": ~ p— i,
Vo memu b=
¢ - oUTPUT 1
o — T,
& ——a
"4.»—.}_
»OOL 1 (ROeT B
b ke D)

CONTROL WORD
e, ¢ 0 B, 000 0

[+ DXAXDAXI e [X]

o ——a

Mode 1 Output

&1
ST BATIR UL
»
N0 PROTTCTION
POR THIS DMERATION Wt Ack)
L

T /7 3
i« A oousLt J
J

T G ————— —— ——————— -

Basic Timing Output
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Combinations of Mode 1

Fort & and Port B cen be individuslly defined ac input or
outout in Mode 1 1c suppoOr: & wioe verrety of strobed 1/0
apphicztions.

Y —
'H'&L\ i) rra v >
. —a g "a-L— m, [~ p—— <, f— T,
" f— i, <, | v,
CO~"TRD, WORT CONTROL WOAD
& B B D, B, B B B 0 f— TR, & B 5 D, B, B, D. B ", | wiR,
- T - - -
[\,t \IYHR‘"Lﬂ * ,? it [\.ongc-m\ ‘T\,;' % 2 =
' AR LI T =
. Pt — e e —
t oo o yL) ©-ouThn gt i
% —a w b— &, Bpoed ", i,
~f— = f— w,
~ Ll s [ TR,
PO & - CITROBED WPUT) PORT A — ETROBED DUTPUT)
PORT § — BTROBED OUTRUT) PORT B - GTROBLD WPUT)
Opersting Modes Output Operstions

Mode 2 (Strobed Bi-Dirsctiona! Bus 1/0)

This tunctions! configurstion provides s means foc com-
municaing with & periphera’ device or stTructure on a singie
E-bit bus for both transmitting and receiving date (bi-direc-
tional bus 1/0). “Handshaking” sgna's are provided 10 main-
in proper bus flow discipline in a similar manner to Mode
1. Interrupt generation and enable/disable functions are

. also wvailable.

Mode 2 Bask Functiona! Definitions:

® Used in Group A only.

® One Bbh, bidirectiona! bus Port (Port A) and s 5-bit
control Fort (Pont C).

e EBoth inputs and outputs sre latched.

® The Sbit control pont {Port C) & wsed for eontro!
ond surtus for the B-bit, bidirectional bus pon (Pont
A).

Bi-Directional Bus 1/0 Control Signal Definition
INTR (Interrupt Request)

A high on this outbut can be used 10 intermupt the CPU tor
both input or cutpul operations.

OBF (Output Butfer Full)

The DEF output will o “low”’ tu indicate that the CPU has

written dats out to Port A,

ACK (Acknowiedge)

A “low™ on this input enables the tristate output butfer of

Port A to send out the data. Otherwime, the output butter

will be in the high-impedance state.

INTE 1 (The INTE Flip-Fiop smsocirted with OBF)
Controlied by bit set/rese1 of Plg.

Input Operstions

§TE (Svobe Input)

A “low "™ on this input loads data into the input latch,

IBF (Input Butfer Full F/F)

A “high” on this ocutpu! indicates that data has been loaded

into the input latch.

INTE 2 (The INTE Flip-Flop associsted with IBF)
Controlied by bit set/reset of PCy
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CO'TAOL WORD

& b & 5 b O

WTE,
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Mocde 2 Control Word Mode 2
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DAYA BuUx

CRITWELR 17D CHM o o e e o o — —

AND 1O DEVICE)

Mode 2 (Bidirectional) Timing
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MODE 2 AND MDDE D (INPUT)

CONTROL WOAL
t, B, & O, B, B; D, O,
v X .)Xoclv'm

-

Vo
¢=0oUTMnN

£ ——d

<, e e,

<o

o f——u=,

<, p— T,

»

o, -

e o

LN

MODE 2 AND MODE 0 (OUTPUT)

CONTRO. WORD
B, B & 5 & B 0 0

B CCanD
~,, ~

1o
*-ouTmt

o

£ -

varea,

MODE 2 AND MODE 3 (OUTPUT)

CONTROL WORD

5,8 80 8000

1 DD [T

.,

[N

MODE 2 AND MODE 1 (INPUT)

CONTRO L WORD

S B § £ B B D 0

[ XX+ T X

v, |

van

ESEE———
.y

Mode 2 Combinations
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MODE DEFINITION SUMMARY TABLE

j MODE 0 | i MODE 1 MO
b N3 DU 1IN ouT GROUF A ONLY
Fhg om: do00 IN ouT D
Phy I W i our IN ouT S
rhy i N | out IN ouTt -
bay | N ! out wo | our -~
Pag ' IN ouT TOMERE P Y -~
Phbe b Nt OUT IN out -
FAg | W l ouT IN ouT -
R T N out e
#Bg i N 1 OuT IN ¢ our _—
PE, [ om ! ouT IN R Pty
ey | w ! our Rigss> 1 QLY g v
ez | ow | our ™ | our e MODE D
6, | W | our IN ouT —_ - OR MODE 1
PBc N | ouT IN ouT —_— ONLY
Pbg I i out IN out —
PE N ouT IN ouT —_
PCo woooouT INTRg INTRg 10
£Cy N out IBFg OBfg 1o
PCy IN [ out ﬁe ma 170
Py N oouT INTRy | INTRa INTRA
PCs w | our £75, 10 STEa
PCs N out 1BF g 10 1BF 4
Plg N ‘ouT 10 ACKa ACKa
#Cy N ouT 110 OBF OBF p

Special Mode Combination Considerstions

There are severa! combingtions of modes when not all of the
bits in Port C are used for control or status. The remaining
LiTs can be used as follows:

11 Programmed 2= Inputs —
All input lines can be accessed during 8 norma! Pon C
read.

11 Programmed as Outputs —
Bits in C upper (PCy-PC,) must be individua!ly sccessed
using the bit set/reset function.

Bits in C lower (PC3-PCq) can be accessed using the bit
set/reset function or accessed as 8 threesome by writing
into Port C.

Source Current Capability on Port B and Port C

#ny set of eight output butfers, selected nndomly from
Pors B and C can source 1mA a1 1.5 volts. This feature
llows the B255 10 directly drive Darlington type Orivers
and high-volisye displays that require such source current.

Reading Port C Status

In Mude 0, Port € transfers data to or from the periphera!
slevict. When the B255 is prog-ammed to function in Modes
1 or 2, Pon C generates or accepts “handshaking’ sipna's
with the periphers! device. Reading the contents of Pon1 C

allows the programmer 10 test or verify the “‘status”™ of each
peripheral device and change the prog-am fiow sccordingly.

There is no special instruction to read the strius informa-
tion from Port C. A norma! read operstion of Port C is
executed 10 perform this function.

WU CONE IGURA TION
& 6 5 -5 B b &

l w] w . w, I-m‘gmn;!-u,g ", ‘-m;,]

©,

GROW 4 caoe
DUTPUT CONE IGUMATION
B A B G el B e

[m‘lmt,! w | gm-‘?nrujm, b-mﬂ

SROU 4 CROS 8

Mode 1 Strtus Word Format

e

N

[m‘{-ﬂl'i =, twi, jmera, !

0,: ©
LINESY
X

__— emows

GROP &

LMD 8y MOO! & O* =OD{ 1 B LECTION !

Mode 2 Starus Word Format
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APPLICATIONS OF THE 8255

The B25% is & very powertul ool for imerfacing periphera!
eauipment 1o the BOS0 microcomputer system. |1 represents
the optimum use of svailable pins and is fiexible enough 10
interface simest any 1/0 device without the need tor ad-
ditiona! external logic.

Each periphera! device in ¢ Microcomputer system usually
has 2 “'service routine’” associzted with it The routine man-
a0es the software interface between the device and the CPU.
The tunctiona! definition of the B255 is programmed by the
1/O service routine 37 becomes an extension of the sys-
temn: sottware. By examining the 1/0 devices interface cha'-
ecteristics for both ozi2 transfer and timing. and matching
this information 10 e examples and tables in the Detsiled
Operational Description, a control word can eesily be o
veiopeo 10 initialize the E255 1o exactly “fi1” the appliice
tion, Here ar¢ & few examples of typica! zpplications of the
8255.

WTERRLT

REQUES |

ot %
va, :

194 I moWErEED
l," PRNTER

ira,
P
00t 1 Q"‘
v — A 1

H "7 SAMNME R
: ALLAYS

i, DATA RLADY
fegg acr
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Ly oMW ARD/REV

|
et

., DATA READY
.n, acx

-, PAFLR FEED
- FORWARDMEV
", LTSN
CARRIADE BEN

" DATA RLADY
acx

o
TE R __J

CONTROL LOGK AND DRIVE RS

Primer inmertface

WIYERR T
REOUEST
e
gy B
o . PA, [N
. .L‘ ‘-, FULLY
; DECODED
b %3 xeveoamp
A, ",
ohy Ry
#0011
weun 7 ™A il
Cea, CONTROL
o, STROBL
. ';‘ ALK
=
1oy L
o % qunnouoss
e, & Tsuirscan
B L DI LAY
nl l‘
s LY
~ODL Y _
o BACKSPACE
e, CLEAR
. oc, DATA READY
2 R., as
<, BLANKING
e, ¢, CANCEL WORD
wTERRLST l
REQUEST
Keyboard and Dusplay imerface
WTERRUPT
REQUEST l
~ Teay L=
|
A, L)
P A, L .
. vLLy
oot 1 L TA L DECODID
meUT) A, n, KIYBOARD
A LY
»
e sry
| . CONTROL
", STROR(
1 v, ACKNOWLEDGE
: ., susY LY
‘lm, LS LY
e e
.., N ] Trmsmai
: ", - ADOALE
Lo, =
N
=00t ¢ 5 -, = 8
T e, — ~> <
Y e
b
L.

Keyboard end Termina! Address Imerface
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pay
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Cvay
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UL . ray
T
1.,
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" s
[+ L
R
1%
s i
SETRESTY |
o
R
",
e,
.
»ODE ¢ ",
e ",
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”~,
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INTERRUT™
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LSt " [—-g
|,
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HJ
nl
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12en ™MODL 2 — g,
-4 j——e ANALOG DUTPUT |
CONVERTER ",
DAL
<,
<
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TR DAY arss
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¢
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'Y 1
aD iz
CONVEETER = ANALOG INWUT Lo,
(aDz: i Ay
MODE O
OUTPUT] . A,
) A
| e
st | ’A,

c, FLO®Y Dis»
© CONTRCLLER
. AND DRIVE

DAT: STE
ACK (W
DATA READY
ACK OUT!

TRALK “T" SENSOF
SYNC RLADY
WOLY

ENGAGE MEAD
FORWARD/RIV
READ ENARLE
WRITE ENABLE
DISC BILECT
ENABLE CRC
TEST

BUEY LY

Digital 1o Analog, Analog to Digital

Basic Floppy Disc Interface
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OO 1 _| PA,

3
23733333 222

WTERRUT

EOUEST
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L) CRY CONTROLLER .,
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L o REFREES BUTFER .,
. * CURSOR CONTROL .,
N b
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CONTRO, | s,
DATA READY ",
acx ~
BLANKED L™=

BLATK AYHITE
=
Toey
) oDt
COLLB 573 : : &
wAETR -
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rﬁ:m ot | ey,
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S LEVEL
PAPER
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asa R g P

8

AT TOO .
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LT STNSOR PV
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OHANGT TODOL
LEFTAGHT

wO& ETEP STROR
VIR STE? STROS (
RIWATE?

FLND PRABLE
FMERGENCY FTO

Basxc CRT Convolier interface

Machine Tool Comrolier imertace
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D.C. CHARACTERISTICS T, = 0°C1c 70°C; Vpc = +5V 5% ; Vge = OV *

Symbo! | Parsmeter | Min. Typ. | Max. | Unit | Test Conditions
Vi Input Low Voltape 8 v
Vin Input High Voltage 2.0 v
VoL Output Low Voltage 4 v loL = 1.6mA
Vox Output High Voltape 24 A" low = -50uA(-100zA for D.E. Port)
lou!t! Darlington Drive Current 20 mA Vor= 1.5V, Rgxy = 3200
lee Power Supply Current 40 mA
NOTE

1. Awvaiiable or. B pins only.

A.C. CHARACTERISTICS T, = 0°Cto70°C; Vec = +5V 2B%; Vge = OV

Symbol Farameter t Min. ITyp.]Mlﬂ Unit | Test Condtion
we Puise Width of WR 43 ns
ow Time D.E. Stable Before WR 10 ns
wo Time D.B. Stable After WR 65 ns
taw Time Address Stable Before WR 20 ns
wa Time Address Stable After WR 35 ns
low Time CS Stable Before WR 20 ns
we Time CS Stable After WR 35 ns
Wwe Delay From WR To Output 50| ns
tar Pulse Width of RD 430 ns
U RD Set-Up Time 50 ns
1R Input Hold Time 50 ns
RD Delay From RD = 0 To System Bus 350 ns
op Delay From RD = 1 To System Bus 150 ns
AR Time Address Stable Before RD 80 ns
1cR Time CS Stable Before RD 50 ns
tak Width Of ACK Pulse 500 ns
157 Width Of STB Pulse 350 ns
s Set-Up Time For Periphera! 150 ns
oy Hold Time For Peripheral 150 ns
Re Hold Time for Ay, Ap After RD = 1 378 ns
Wwe Hold Time For CS Atter RD = 1 5 ns
AD Time From ACK = 0 To Output (Mode 2) 50| ns
wp Time From ACK = 1 To Output Flosting 00| ns
Wwo Time From WR = 1 To OBF = 0 0| ™
a0 Time From ACK = 0 To OBF = 1 $00 ns
1g) Time From STE = 0 To IBF 60| ns
[ty Time From RD = 1 To IBF = 0 0| m
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CONNECTION DIAGRAMS

PINOUT A
54S/74S04 C— [
& B
54S/74S04A o Tk
54LS/74LS04 Y s
HEX INVERTER H o
e 0
ORDERING CODE: See Section @ b :3
pin | COMMERCIAL GRADE MILITARY GRADE -
PKGS Vee = 450 V £5%, Vee = 450 V 210%,
OUT| 4, 20°C10470°C | Ta=-55°Cto+125°C |1 'F
i 7404PC. 7T4HO4PC PINOUT B
Df;('; A |74504PC, 74S04APC oA
: 74LS04PC
Gorins 7404DC, 74H04DC 5404 DM, 54HO4DM
DIP (D) A |74S04DC, 74S04ADC 54S04DM, 54S04LADM 6A E >c E
74LS04DC 54L.S04DM E E
A 74S04FC, 74S04AFC 54S04FM, 54S04AFM E ] @
Fiatpak 74LS04FC 54 . S04FM 31
9 B |7404FC. 74H04FC 5404FM, 54HOLFM vee [T et
S L b
= g g}
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 7 >° N
o~ 54/74 (U.L.) | 54/74H (U.L.) | 54/74S (U.L) | 54/74LS (U.L.)
HIGH/LOW HIGH/LOW HIGH/LOW HIGH/LOW
Inputs 1.0/1.0 1.25/1.25 1.25/1.25 0.5/0.25
Outputs 20/10 12.5/12.5 25/12.5 10/5.0
2.5
DC AND AC CHARACTERISTICS: See Section 3°
SYMBOL PARAMETER b B 2 Bhidbon A Buediboma 1 1y CONDITIONS
2 Min Max |Min Max {Min Max [Min Max
! s
CCH Power Supply 12 26 24 24 = vin = Gnd Vee = Max
lccu Current 33 58 54 66 Vin = Open
oK 22 10 |20 45 10
P 0 4 31, 3-4
Py ropagetion Delay 15 10 {20 s0 0| " Fig. 3-1.3
oK Propagation Delay 10 35 s i
LT (54/74S04A only) 10 40 ns Fig. 3-1, 3-4

‘DC bmns spply ove operating temperature ranpe. AC limits apply ot Ta = 425°C anc Vee = 450V




08

54/7408
54H/74H08
54S/74S08

54L.S/74LS08
QUAD 2-INPUT AND GATE

ORDERING CODE: See Section 9

COMMERCIAL GRADE

MILITARY GRADE

CONNECTION DIAGRAMS

PINOUT A

o

D 6

o o] o] 2 &) 18] &

s

-PIN PKG
PKGS Vece = 45.0 V #5%, Veec =450V 210%,
OUT| 4, Z0°C10470°C | Ta=-55°Cto +125°C |V YPE
Plastic A 7408PC, 74H08PC 9A PINOUT B
DIP (P) 74S0BPC, 74LS08PC
Ceramic A | 7408DC. 74H08DC 5408DM, 54H0BDM PR
DIP (D) 74S08DC, 74L.S0BDC  |54S08DM, 54LS08DM
A | 7408FC. 74S08FC 5408FM, 54S08FM O 4]
Flatpak 74LS0BFC 54LS08FM 3l & 73]
1)
B | 74H08FC 54HOBFM G] 7]
V:':E EGND
G 7o)
INPUT LOADING/FAN-OUT: See Section 3 for U L. definitions o @ -
PINS 54/74 (U.L.) | 54/74H (U.L.)| 54/74S (U.L) | 54/74LS (U.L.) - .
HIGH/LOW HIGH/LOW HIGH/L OW HIGH/LOW
Inputs 1.0/1.0 1.25/1.25 oast 0 5°0.25
Outputs 20/10 12.5/12.5 25/32- 10/5.0
2.5
DC AND AC CHARACTERISTICS: See Section 3°
SYMBOL PARAMETER S4714_ | SA/IAM | SACHS | SAANLE | uave CONDITIONS
Min Max |Min Max |Min Max |Min Max
lcch &
Power Supply 21 40 32 48 o |Ww OpeﬂVCC =
lccL Current 33 64 57 88 ViN = Gnd
tPLH e 7 13
e . 37 12125 70 K sy &
tPHL pagation Delay 19 12125 75 11 ns ig 5

OC hmits apply over Operaling temperature range AC limits apply 8t Ta -

125°Cand Vec = 450 V.




54/7421
54H/74H21
54LS/74LS21
DUAL 4-INPUT POSITIVE AND GATE

ORDERING CODE: See Section 9

GND

CONNECTION DIAGRAMS
PINOUT A

sicicicisioiz
Lo i]
HEET

pin | COMMERCIAL GRADE |  MILITARY GRADE - PINOUT B
PKGS Vee = 45.0 V 5%, Vee = 45.0 V +10%,
OUT| 1o =0°C10+70°C | Ta= -85°C 1a 11250 | TYPE
Plastic A |7421PC, 74H21PC b
DIP (P) 74LS21PC C :]
\ § e ~414
Ceramic A |7421DC, 74H21DC 54210M, 54H21DM e [: I l .
DIP (D) 74L821DC 541 S21DM =0 d [ 3]
Flatpak A |7421FC, 74LS21FC 5421FM, 54LS21FM & nels 2
(P vee [a E]GND
B |74H21FC 54H21FM ;
ne 5 l “‘D— [10)
(€]~ e 11
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions [Z 5]
PINS 54/74 (U.L.) 54/74H (U.L.) 54/74LS (U.L.)
HIGH/LOW HIGH/LOW HIGH/LOW
Inputs 1.0/1.0 1.25/1.25 0.5/0.25
Outputs 20/10 12.6/12.5 10/5 0
(2.5
DC AND AC CHARACTERISTICS: See Section 3°
SYMBOL PARAMETER 4774 | SA/T4H | 54/74L8 | vg | CONDITIONS
Min Max |Min Max [Min Max
lcen 10 20 24 Vin = Openl, ..
Power Supply Current mA Vee = Max
lecu 16 32 44 Vin = Gnd
PLw 7 12 15
tPHL FPropagation Delay fg \3 5| ™ Figs. 3-1, 3-5

"DC limits apply over opersting temperature range, AC limits apply 8t Ta = 26°C and Vcc = 150 V
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CONNECTION DIAGRAM
PINOUT A

54/7432
54S/74S32
S54LS/74LS32
QUAD 2-INPUT OR GATE

1 oyl 4 Vce
H ti
ORDERING CODE: See Section 9 E | E! F'j
PIN COMMERCIAL GRADE MILITARY GRADE PKG E 5\2
PKGS Vee = 45.0 V 5%, Vee = 45.0 V 210%, -
OUT| +,=0°C10470°C | Ta=-85°Cto+125°C | "' E = -
Plestic A 7432PC, 74S32PC oA 5 E"
DIP (P) 74LS32PC & g &4
Ceramic . 7432DC, 74532DC 5432DM, 54S32DM 6A GND |7 :D
DIP (D) 74L.S32DC 54.S32DM
Flatpak A 7432FC, 74S32FC 5432FM, 54S32FM 3l
i3} 74LS32FC S54LS32FM
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions
PINS 54/74 (U.L.) 54/74S (U.L) 54/74LS (U.L)
HIGH/LOW HIGH/LOW HIGH/LOW
Inputs 1.0/1.0 1.25/1.25 0.5/0.25
Outputs 20/10 25/12.5 10/5.0
2.5
DC AND AC CHARACTERISTICS: See Section 3 for U.L. definitions
SYMBOL PARAMETER S4774 | 84N4S | SA/TALS Iynivs|  CONDITIONS
Min Max |Min Max|{Min Max
‘CCN : =
Power Supply Current 22 32 6.2 ik Vin = Open cc = Max
e 38 68 o8 Vin = Gnd
L 15 |20 7.0 15
oy ropegation Delay 22 |20 70 15 ns Figs. 3-1,3-5

"OC hmis appiy over operating temperaiure renpe, AC kmis apply 81 Ta = 425°Canc Vec = 450 V.
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CONNECTION DIAGRAM
PINOUT A

54LS/741L.5245

OCTAL BUS TRANSCEIVER
(With 3-State Outputs!

DESCRIPTION — The 'LS245 is an octal bus transmitier/receiver designed
for 6-hne asynchronous 2-way date communication between data busses
Direction input (DRI control!s transmission of aate from bus A to bus B or bus
B to bus A oepending upon its logic level. The Enable input (E) can be usec
10 isolate the busses.

¢ HYSTERESIS INPUTS TO IMPROVE NOISE IMMUNITY

* 2.WAY ASYNCHRONOUS DATA BUS COMMUNICATION

® INPUT DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
® FULLY TTL AND CMOS COMPATIBLE

ORDERING CODE: See Section §

pin | COMMERCIAL GRADE |  MILITARY GRADE | .
e A [raLs245PC sz
gf;"'g;c A [14LS245DC 54L.5245DM 4E
F':;',"" A |74LS245FC 541 S245F M 4F

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions

PINS $4/74LS (U.L)
HIGH/LOW
inputs 0.5/0.125
Outputs 75/15
(7.5

TRUTH TABLE

iz OUTPUT

E DR

L L |Bus B Date 1o Bus A
L H |Bus A Datato Bus B
H X |lIsotation

H = HIGH Voltage Leve!
L= LOW voiage Leve!
X = Immalensl
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified

/
SYBMOL PARAMETER _.__i7‘}_s__ it RIS CONDITIONS
M Max
Vcc = Min
XM 20 lon = -12 mA VIN = ViH
HIGH Volt -
Vou Output HIG 208 XC 20 ¥ lo = =15 mA or Vi per
Truth Table
lon = -3.0 mA, Vcc = Min
HIGH Volta 24
Vo S IO Vollage . ViN = Vin or Vi per Truth Table
V1. —V1- | Hysteresis Voltage 0.2 \Y Vee = Min
los Output Short Circuit Current -40 -225 mA Vce = Max, Vout =0V
HIGH 70
Icc Power Supply Current LOW 20 mA Vce = Max
OFF 95

AC CHARACTERISTICS: Vcc = 450V, Ta =

425°C (See Section 3 for waveforms and load configurations!

54/74LS
SYMBOL PARAMETER CL = 45 pF UNITS CONDITIONS
Min Max
tPLH Propagation Delay 18 : 3 5
trHl Data to Output 18 0 £ %1, 30
Pz : 25 Figs. 3-3, 3-11, 3-12
abl
e Qutput Enable Time 30 ns RL - 667 0
tpLz . " 25 Figs. 3-3, 3-11, 3-12
ol Qutput Disable Time 18 ns RL = 667 1), CL = 5 pF




HM6264LP-10,HM6264LP-12
HM6264LP-15

8192-word x 8-bit High Speed Static CMOS RAM

s FEATURES

e Fast access Time 100ns/120ns/150ns (max.)

e Low Power Standby Standby: 0.01mW (typ.)
Low Power Operation Operating: 200mW (typ.)

Capability of Battery Back-up Operation

Single +5V Supply

Completely Static Memory. .. .. No clock or Timing Strobe Required
Equal Access and Cycle Time

Common Data Input and Output, Three State Output

Directly TTL Compatible: All Input and Output

Standard 28pin Package Configuration (DP-28)

Pin Out Compatible with 64K EPROM HN482764
8 BLOCK DIAGRAM

= ® PIN ARRANGEMENT
ﬁ — %
- —- , Nt
: S ':::un E ::-:YA“.IM T NC m 28] Vcce
N = i E E E
B
AL °_—‘rt5 I Column | 0 Ay E E CS‘
: S l:‘:' LJ.— Decnder A, E E A,
' Cuomtenl
1 ;ﬁ_ e A’E E 8e
N
. A[E] 23] A,
cso—ry A, (7] 22] oE
- Tim Tae Co
oo _lmenme | A [5] A
5 Read. Write € 1 o=
- O A‘ E E Cs|
e 3 A, [10] 19]1/0,
A
BSOLUTE MAXIMUM RATINGS 1/0, E 13l 1/0,
Item Symbol Rating Unit
Terminal Voltage * VT 05°°w+70 | V 10,12 17] 1/0,
Power Dissipation PT 1.0 w
: - 1/0,[13 6] 1/0
Operating Temperature Topr 010 +70 C /0, a 10y
Storage Temperature Tstg ~5510+125 o GND|14 E 1/0,
Storage Temperature (Under Bias) Thias -10 10 +85 %
* With respect to GND. ** Pyulse width SOns: —3.0V (Top View)
® TRUTH TABLE
WE |5, [cs, [OF Mode 1/0 Pin Ve Current Note
X | H X X | Not Selected High Z IsB, ISB1
XL X L X | (Power Down) High Z IsB, IsB2
H | L [ H | H |Output Disabled High Z Icc, Icca
H N L | Read Dout Icc, icc
R TR TH . Din Tcc, Icc Write Cycle (1)
L L H L Write Din Icc, Icch Write Cycle (2)

X Don't care.



s LOW Vcc DATA RETENTION CHARACTERISTICS (7T; =010 +70 “C)

P

Item Symbol Test Condition min_|typ | max | Unit
2 Vori | CS12Vcc-0.2V,C5220cc-02VorCs250.2v | 20 |- | - | v
ta Retentio - ..

Ve for Data Retention g 1502V T —1— -
ICCDRX VCC=3.0V,tSTg Vcc OZV, - 1 50°* A

Data Retention Current €522 Vec - 0.2V orCs2 0.2V
!ccpr2 | Vee=3.0V,C82 £ 0.2V - |1 |50° | pA

Chip Deselect to Data Retention

Time fcor See Retention Waveform 45 Sl e Rs
Operation Recovery Time 'R trc*®| - % =

L V"_ min = -0.3V
** tpc = Read Cycle Time

2 LOW Vcc DATA RETENTION WAVEFORM (1) (CS1 Controlled)

Data Retention Mode

*LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled)

Data Retention Mode |

CS2 £ 0.2V

NOTE: CS, controls Address buffer, WE buffer, C—S, buffer and Din buifer. If
CS,‘ controls data retention mode, Vin level (Address, WE, C_S, , 1/O) can
be in the high impedance state. If CS, controls data retention mode, CS,
must be CS, >Vee—0.2V or €S, £0.2V. The other inputs level (address,
WE, 1/0) can be in the high impedance state.



« WRITE CYCLE (1) (OE clock)

P twe - W
Address b 4 p 4
1 l‘) ]
OE ,_/:’/ ,'//‘//// 7 7 tw ‘\‘ NN
1 oW1 - ——
CSl EXSLAN L. SIS sy
| L1 rcyy, —WR2
’ AN N NN SN
. T —— 1
WE Flas(3)- ""WP'-—""WRI
o N 7
t S
onz! ]
Dout— ————> 'pw oy -
Din v W A XAN
* WRITE CYCLE (2) (OE Low Fix)
E———‘fwc——- e
Address X
faw "Hw 14)
R o 2 —— -
€81 L\ L LNLK (6] few112] 27777777
s b al 2] - -—»-'WB?H]
cs2 777777777 P VAN ARRRARRRY
'WR1(4)
WE - twpll] 3
~toH

(5) —twuz ~tow<(7)| (8]
{ ! Vs

i |\ VAV A
Fow—pH+ |[9]]

/
g

OTES: 1) A write occurs during the overlap of a low CS1, a high CS2 and a low
WE. A write begins at the latest transition among CS1 going low, CS2
going high md% going low. A write ends at the earliest transtion
among CS1 going high, CS2 going low and WE going high. typ is
measured from the beginninng of write to the end of write.

2) tow is measured from the later of CS1 going low or CS2 going high to
the end of write.
3) t4gis measured from the address valid to the beginning of write.
4) fwR is measured from the end of write to the address change.
fwR1 applies in case a write ends at CS1 or WE going high.
fwR2 applies in case a write ends at CS2 going low.
) During this period, 1/0 pins are in the output state, therefore the input
signals of opposite phase to the outputs must not be applied.
6) If CS1 goes low simultaneously with WE going low or after WE going
low, the outputs remain in high impedance state.
7) Dout is in the same phase of written data of this cycle.
8) Dout is the read data of the new address.
9)1f CS1 is low and CS2 is high during this period, 1/O pins are in the
Output state. Therefore, the input signals of opposite phase to the
Cutputs must not be applied to them.



» RECOMMENDED DC OPERATING CONDITIONS (77 =0 to +70°C)

Item Symbol min typ max Unit
Vce 4.5 5.0 5.5 v
Supply Voltage GND 0 0 0 .
Vin ) B | - 6.0 v
Input Voltage Vi —o3° - 08 v

* Pulse Width 50ns: -3.0V
# DC AND OPERATING CHARACTERISTICS (Vcc = 5V:10%,GND =0V, T, =0 to +70°C)

Item Symbol Test Condition min {typ®* | max | Unit
Input Leakage Current Ln Vin=GND to Vcc . S 3 fua
Output Leakage Current Lol |C°S :;:_’" or C82=VjL or OE=V1H, Vi/0=GND | > 3B
Operating Power Supply Current| Icc CS1=Vi, CS2=ViH, I170=0mA ¥ 40 80 | mA
Average Operating Current Icci Min. cycle, duty=100%, CS1= ViL, CS2=Vn = 60 | 110 | mA
IsB CS1=Vh or CS2=Vy1, I1/0=0mA - 1 3 |mA
Standby Power Supply Current | Ispiss | CS12Vcc-0.2V, €822V -0.2Vor CS250.2V| — 2 1100 | wA
Isp2++ | CS250.2V - 2 1100 | wA
VoL loL=2.1mA - - 04 A"
Output Voltage
Vou lfon=-1.0mA YR - v

* Typical limits are at ¥cc=5.0V, T4=25°C and specified loading.
** V1L min=-0.3V

8 CAPACITANCE (f= IMHz, T, = 25°C).

Item Symbol ! Test Condition typ | max |Unit
Input Capacitance Cin Vin = 0V - 6 pF
Input/Output Capacitance Cr0 Viyo = 0V - 8 pF

Note) This parameter is sampled and not 100% tested.
® ACCHARACTERISTICS (Vee =5VE10%, Ta=0to +70°C)
¢ AC TEST CONDITIONS
Input Pulse Levels: 0.8 to 2.4V
Input Rise and Fall Times: 10ns
Input and Output Timing Reference Level: 1.5V
Output Load: 1TTL Gate and C = 100pF lincluding scope and jig)

* READCYCLE
HM6264LP-10 HM6264LP-12 HM6264LP-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
Ohip Seteciion to Output CS1 col - 100 - 120 - 150 ns
5 CS2Z tco2 - 100 - 120 - 150 ns
Output Enable to Output Valid 1OE - 50 - 60 - 70 ns
Chip Selection to cs1 1Lzi 10 ~ 10 - 15 - ns
Quputin Low 2 cs2 irzz | 10 S 10 : 15 - ns
Qutput Enable to Outputin Low Z oLz 5 - 5 - 5 - ns
Chip Deselection to CS1 tHZ1 0 35 0 40 0 50 ns
Qutputin High 2 cs2 hzs 0 35 0 40 0 50 ns
Output Disable 1o Output in High Z 10HZ 0 35 0 40 0 50 ns
Ouput Hold from Address Change | toH 10 - 10 - 18 - ns

\NOTES. . : -
TES: 1t HZz and 1,7 are defined as the time at which the outputs achieve the open circuit condition and are not referred
to output voltage levels.

! any given temperature and voltage condition, 1z max is less than t; > min both for a given device and from
device to device. -



» READ CYCLE

'rRe
X X
faa
& W\ I
& WY Y dAY i,
Lz
tco2 tHz1
Y AAUATIANANNN
CS2 / hidh \( \ \
foE 'Hz2
— ~—10LZ — V//V
% ANV A
A N 1/// i
fonz
/
t S—
s \ Data Valid
-~ TlOH
NOTE : 1) WE is high for Read Cycle
*VIRITECYCLE .
HM6264LP-10 HM6264LP-12 HM6264LP-15
Item Symbol - - - Unit
min max min max min max
Write Cycle Time twe 100 - 120 - 150 - ns
Chip Selection to End of Write tcw 80 - 8s - 100 - ns
Address Setup Time TAS 0 - 0 - 0 - ns
Address Valid to End of Write 1AW 80 - 85 - 100 - ns
Write Pulse Width twp 60 - 70 - 90 - ns
. CS1, WE - - -
Write Recovery Time S1,WE IWR1 S 5 10 ns
CS2 IWR2 15 - 15 - 15 - ns
Write to Qutput in High Z tWHZ 0 35 0 40 0 50 ns
Data to Write Time Overlap IDW 40 - 50 - 60 - ns
Data Hold from Write Time IDH 0 - - - ns
OE to Qutput in High Z tOHZ 3s 0 40 50 ns
Output Active from End of Write tow - S - 10 - ns
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TTL Data book = Fairchild

IC Memory Data book - Hitachi

Amstrad CPC 464 User's Guide

Z - 80 Introduction set

Microprocessdr product Data book - Hitachi

Microprocessdr pheripheral devices - Intel.
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