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10 REM PROGRAM FOR PHIUUM BUNDER DATA TRANSFER PROJ. [-11

20 CLS:GQIO 770

50 ON ERROR GUTO 730
.4y OPEN"COME:1200.E.7,2.US.BS" AS =l

50 REM CONTROL CODE

50 c¢y=CHRs\19>:c2s=UHﬁs(4):c3;=CHRs<a5>:c4é=CHRs;42)?c5s=CHRs<17>

:CB$=CHR$( 78)

1y t;'7f=\;2$+t:6$+"4"H:is TCn$=UHKSL 132 +CHRS (L0 1 C9$=CHR$(13)

sC LEMD$=CEs+L4s+U1s

W GUSUB 50

100 [F EOFCL) THEN 10O .

110 FOR LO=1 TG 00 :NEXT LO:PRINT LOCC12; :IF LOCC1)>=2 \THEN 160
120 PIN$=INPUT$(LOCCL), #1) ; _

130 [F PIN$=CHR$(123) THEN PRINT "mux check ok" :GOTO 100

140 IF PIN$=CHR$(124) [HEN PRINT “"pc send error” :GUTO 100

150 PRINT "COMMUNICATION. ERROR PLEASE CHECK CABLE BEFORE NEXT X-SFER."

: PRINT PIN$:GUTO 100

160 PIN$=INPUT$CLOC(L),#1) :FMs$=MID$(PINs,1,1) :PRINT PIN¢
170 ONO=[NSTRCPINS ,CI$) ' :

180 [F PM$="R" THEN GOTO 210

190 [F PM$="W" THEN GOTO 480

200.GOTO 1C0

210 ‘ONO$=MID$(PIN$,1,0NO=1, :ONOs="c:\data"+ONO$

220 OPEN "R" ,#2,0N0s

230 FIELD #2,128 AS IP$%

240 I=1 |

250 GET #2,i :A$=IPs

260 FOR K=1 TO 123

270" Ke$=MIDs$(As,K. 1)

280 IF K$=C1$ THEN GOSUB 330

230 LF K$=":" THEN GO0 330

300 PRINT #1,K$;

310 NEXT K



[=[+] :GOTU 250

[F EUF(1) THEN 330

FUR LO=1 TO 20 : NEXT LU

Y= 1NPUTS(LCC{1) . 810 FRINT (3

RETURM

REM :EGF.

ProNt 3L RS eonsi el T iECE T 0385

SUSLE cBL

PRI @ li8+CERS O a8 08 [ PRIMI Lis+ChR$(Oarlls+C 8% ;

PRINT 21, Jesr 48+ 13+ 085 rRIND CE$+Cus+401 $+0BS;

30 wosUs 330

PRING ' el UF PROGRAM”

CLust zi: FRINT zi CHRSL2340;

PRINT CHE$(Z54,+"  PROGRAM SEND ALREAUY"
GOSUB <50

GOTO L

[

FouChlo-z 0.0 IREN GuiU iU

.oy g

) UNO$="R"+MiDs PiN$. 2, UMU=2Z) UNO#="c: \data”+ONOs
+

) CFEN "R".#2.0NC$. 128

190

[0 g

T

L)
1]

FIELD w2, les A3 Urs  1J=1
PRINT #1.C1s+C38

IF EOFCL). THEN 530

BF s=BF s+ INPUT$LLOCK L) #1) BF=INSTRUEF S, C28)
IF Bh< >0 THEN GOTG 600

IF LENCBFS) « 128 THEN GOTO 530

LSET OP$=BSs : BF$=RIGHT$(BFs.LENCBF$)-123)
PUT #2.J: u=J+1

-

5 GCTU 530

s e, , B8R0 LoET Urs=BFis

Ci

B

(1F LENGBELS) 2128 THEN GO 71J

1g=MI

FOR £ =1 10 LWODNERT 2



AT

710

FUT #Z.J d=J+1
iF EOFc L) iHeEN. 630
Y$=INPUTS(LUC( 1 81) (PRINT 1
PRINT =1.LEDS '
:&*R‘.IN:“ Ulos+” DATA TRANSFER F.EPDY. AND WAIT FOR NEXT PROGRAM"
FOR @ = | T 4CUEXT U ‘
-
Fux t=: U 1w @ lEXED Y
it mOPCLS Drady nau
wE= NFUTSCLR L L) 8L rHaND 1S
CLust sz kil ®1.CnRSCzdas; tousid FOUIITO 100
PUL ®2.J: o=J+)l :BFI$=RIGHI$(EF1S,LEN(DF1$)-128)
exel uPs=Bris
W10 o2y
b ERE=ST Thei euto 90

-----

o g

PRINT " «#wCOMMUMICAT IGW ERROR PLEASE PRESS PHICOM was”

L IRESUME 100

0. PRINT "COMMUNLCATION ERkOR PLEASE CHECK CABLE ™; :PRINT ERR

PRINI FL.UHR$(258) :CLUSE:RESUME 100
As="rest" kkTY 5.A% :Bs="cneck™:KZY 5,B%

CN EEYCLs GusUB g50:UN KE(\2) GUSUB 860:UN KEY(J) GOSUB 870
Qi\: KEY(4) GOSUB 880

ON FEY<5) GOSUB 690:0N KEY(6) GOSUB 900:ON KEY(7) GOSUB 910,

) ON KEY(8) GOSUB 920:0N KEY(YIGOSUB 930:0N KEY(10) GOSUB 940
) KEYC1) ON :KEYC(2Y ON :KEY(3).0N :KEY(4)ON :KEY(5) ON

KEY(6) ON :kEY(7> ON" (REY(H) ON SKEY(9ION :KEYC10) ON

GOTO 30

) GOSUB 1100 SHELL "TYPE PRODL.TXT" :RETURN

GUSUB 11680 :SHELL"TYPE PRuUDZ. IXT" :RETURN

GUSUD, 1180: SHELL "IYPE PROD3.TXT" t RETURN

) 5UsUB 110}3:5}1&1_"1"{?2 FROD«4 . TXT " :RETURN

SUSUR 1160:SHELL " TYPE PRODS.TRT" :RETURN



900" GOSUB 1160 SHELL TYFE PRODS.TAT":

910

)

GOSUB' 1160: SHELL"TYPE FROD7.TAT"

GUSUEs
GOSUB

LOCATE 1

950 KEM MENU
oU ULS

70 LULALR

260 LuJAi‘c.{‘
s | LUCALE

Deu Ll Aie

101u LCCATE

1U£O LlcAle

1030 LUCATE

104U
1050
e
IROXI%;
1UBU
lew
L LD
1130
1120
1130
1140
1150
1160

1179

LOCATE
LOCATE
LuCalL
LUCALE
LUCATE
LOCATE
LUCALER
LOCATE
LOCATE
LOCATE
LOCATE
RETURN
LOCATE

RETURE

11608 L TYPE PRODA. TXT'

L1160 SHELL"TYPE FRODS. TAT

.lzuon b

Jote rmelNy

4,10 tPRIND T

(9]
-
C

L0 kil

o}

8,10 PRINT

T, v sPRING

gl TErINT T

PRI

RETUHN

TRETURN

" RE TURN

“ RETURN

®*
. WELCUME TO MW BHICOM DISK
‘o Wt =t =
*x

" SEL=CT- PROGRAM NAME LIST BY Fl- F4

E 3

* rF3 - r
.

--*
"

LIST PrOGRAM PAGE 1
i.137T PROGRAM PAGE 2

E-SHOP |

l" : - 2 L

"IMux. AND Disk Program OK and wWait for youl”

1, 1:CLS:LOCATE 1o, 25:PRINI'WALIL FOR LOADING 117
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0000

;lt*tt!tfl!tttttitt(titxt!itttttttxttttt!t!?

¥

o s P se

1

PAGE 56

AUTOHETIC DATA TRAMSFER
FOR PHICOH WIRE BONDER

Version 1.00

FEB’ 1990 £-SHOP SIGHETICS THAILAND

o

A e e e

;ltlltt!lltltltiitlltiitftitzttfittxt!t!!ttt

0000 CPU  "780.78L"
0000- HOF  “IHTS®
0000 O0RG  0O0QOH
0900 : OHICOM: £ OOH SFYI00M CALL
- 0901 = SEGH: £U ol i SEGRENT
0002 = DIGIT: EQY 02 DIGIT
0003 : CTRL: BV o3 «CONTROL
0004 - SLOTCHK: FQU 04K ;3LOT CHECK
0008 = IBHDAT: €00 C8H ~ 184 DATA PORT
0009 : IBHCTRL: EQU O ;184 CONTROL PORT
000C - WATDOG: £QU oCH HATCH DOG
L et POAER UP —=-mm=mmmcmommcmcmaeoae E
0000 AF POWER: %08 A TPORER LP-DELAY
0001 3D POUERL: De¢ 4
0002 09 i
0003 20FC JR M7, P0¥ERL
0005 €30001 AR FIA o
fEemmenanan RESTART  1UH SYSTEM CALL =-=---=mmm-===- ;
Tt t.
3
T INPUT A = FUNCTION COOE JON
;8 t
;X ------------------------------------------------- L4
0010 08 0010H
0010 FEL6 SLP 184 * s 16H = HOU4BER OF FUNC TALL
0012 DO RET MO
0013 €5 PUSH HL
0014 €S, pUSH BC -
0015 C32€01 I syscaL
R ICLERES ML FOR DISPLAY AND KEY BOORD ----------- X
it :
. ;‘t
6066 ORG  0Gs6H
0066.E5 PUSH- HL
0067 05 PUSH- DE
0068 ©5 BUSH BC
0069 F5 PUSH AF
006A FDES PUSH IY :
006C DDES N PUSH IX
006€ 3£07 LD A,07H :DISPALY SCAN



0070 97 RST LR .
2071 3608 WA ;PHICOM SCAN -

0073 07 RST  10M

0074 0EOC : LD C,N¥ATDOG ;RESET HATCH DOG:

0076 3£00 Ld  A,00H

0078 ED79 ouT  (c),A

0074 DDEI pOP X

007C FDE! pop 1Y ,

007F F1 pOP AP -

007F Cl. poP B¢

0080 D1 ' pop  OF

. 008! EL POP ML .

0082 £D4S : RETN
Seemmmmeneeee [NITIAL PORT =-=-==m===mscmmmmmnenas '

0100 086 . 0LCCH

0100 31FE2T . INIT: L0 SP,STACK ;SYSTEY STACK

0103 €056 Mo

0105 0£0C LD C,HATDOG sRESET WATCH DOG

9107 300 L a,004 .

0109 €079 oUT  (C).A

0108 0£03 : L C,CTRL ;SET 6235

010D 398 b A,8%

10F £D79 0T (C),4

0111 0E09 Lb o C,IBNCTRL ;58T 18

0113 3609 LD~ &,099H 11200,,7,2

0115 EDT9 : Wi (C).A

0117 3516 L A, L8H (RXSET

0119 ED79 : wro{0),4

0118 110718 ' L) DE,18004 (CONT = 24

OILE 218004 LD HL,PHIC TAB

0121 4€ NITL: L C,(H)

0122 3E09 : LD A;009H ;1200,E,7,2

0124 €079 : our - (C),4-

0126 3€16 B U B 1S 18251

0128 €079 . T {C),A ALL

0128 23 L

0128 10F4 DINZ INITI

0120 €9 RET
;‘K-----—-——-—---——--------"------‘—~-—-——-—-'— -------- 4

012E 05 SYSCAL: PUSH DE

012F 211805 4D HL,CAL TAB

0132 47 b 8;A

0133 €D3401 CALL TABLE

0136 DI pop. Df

0137 E1 pOP  HL

0138 £3 EX  {5P),HL

0139 ¢9 RET
(Kmmmmmmmanas TABLE SUB ===-=m=m=m=mmmmnomomobioaaeX
¥ LOOK UP TABLE 2 BYTE 5

v ¥ INPUT 8 = No. ‘ X



L

HL = START TaBLE

i HL = DATA FROH TABLE '

f REG.  A,9C,DE,HL - t
;l’ ------------------------- e e S L BT P t

0134 78 TABLE: b A8

0138 87 . ADD AN

0136 0600 8,0

913E ¢ L CA

013F 09 400 HL,SC

0140 5€ L ()

014} 23 e H

0142 5¢ L D,(H)

0143 E8 EX  DE,HL

0144 €9 RET
L DISPLAY HUMBER =--~-----------mmmoz-ak
;X . [
8 CODE . Ol ¢
6 INPUT E - HUMBER £
5 QuTRUT s
¢ REG. 4,3C,DC,H t
;t """""" el 27 aiaiaiedeieinintailuey mmmmmeamscseoooooo-eo%

0145 1600 DISP._HuM: Ld. 0,004

0147210004 LD HLNMTAS .. NUMBER TAGLE

0144 19 500 Hi,EE ’ ;LOO% Y9 TA8LE

0148 7€ LD A, ()

Q14C 110520
014F 210620
0152 010200
" 0155 €080
3T 1
0158 €9

;K
1k . C0DE
gt INeuT
;l’ .
oF ouTeUT
st REG
'-'t
0159 110020  DISP FUNC:
015¢ 78
015D 80
015€ 5F
015F 3001
0161 14
pl62 7€ DISP_FUNCL:
0163 4F
0164 23
0165 0600
0167 EDSO

0169 €9

A

LD DE,DISP_BUFF4S

L0 HL,DISP BUFFS

Lb - 8¢,000%4
LDIR

LD (HL),A
RET

DISPLAY FUNCTION =--=--

02H

HL oz FUNC TAS

8 = DIGIT START
DISP_BUFF
A,8C,DE, HL

) DE,DISP_SUFF

L LA
ADD 4,8
Ld £A

IR NC,DISP_FUNCL
INC D

)] A, {H)
LD C,A
IHC HL

LD 8,004
LDIR

RET

JHOVE DIGIT

;400 NUMBER

x b om A W T

;SET DIGIT

;HOVE DIGIT



0164 210720
016D 111020
0170 78
0171 010200
0174 £088
0176 17
0177 €9

0178 210420
0178 7E
017C FEFF
017E 2004
0180 210820
0183 7€
0134 FEFF
0186 2307
0188 37
0189 €9

0194 110820

n18d 7t
018E 12
018F 3F
0190 €9

0191 110008
0194 210020
0197 CDALO!
0194 IC

me E

Ty SAVE NUMBER --mrm=m=mmmommmomacennas t
;t_ £,
¢ CODE O3H St
it DIPUT E = NUMBER t
& QUTPUT  NUM BUFF t
& REG. A,EHL ¢
;(--~---—----------------------'- ------------------- t
SAVE_NUM: ) HL,NUY_BUFF$1 SMOVE ONE DISIT
‘ ) DE, UM BUFF+2
Lh A€
L 8C,0M .
LDOR
- (H),A
RET
L CHECK XEY PRESS =mm---=nmm=mmmnmmmaan t
iF . t
& S0DE 04H 5.
T INPUT  KEY_IN ¢
6 QUIPUT  KEY BUSF X
% CY © = KEY'NOT PRESS t
ot 1 = KEY PRESS '
. Az KEY '
% REG. A, DE,HL ' t
R o Al e e R L L L e bbbt t
CHY_KEY: LD HL,XEY I¥
L0 A (H)
¢P - OFFH -
IR HI,CHK KEYI SKEY MOT PRESS
D HL,KEY BUFF
L A, {HY)
cP OFFH )
IR 1,CHK KEYZ
SCF SSET Y = |
RET .
CHK KEY1: L) DEKEY BUFF
A my ; COPY KEY IN 70 KEY 8UFF
L (0E),4
CHY KEY2: CCF : SET {Y,2 0
RET
N SCANG ~--m=mmmmmmammmpmemmmnmaneane X
¥ : =] £
X CODE  OSH %
;¢ INPUT B = DELAY LI
X pUTPUT X
X REG A,8,DE,HL X
;‘¥---—--------:----7---,——--- ------------------------- 3
SCAND: LD DE,800%
LD HL,DISP SUFF
SCANDL: CALL  SCANS C



0198 15
019 :20F9
019€ 101
01A0 €9
0141 78
0142 0302
0184 TE
01AS5 D301
01A7 AF
0148 30
0149 20FD
0148- D301
018D 23
01AE £9

O14F AF
D180 2106020
0183 0608
0185 23
0186 77
0187- 10FC
0189 ¢9

0134
018D
01C0
0162
0105
01C8
01CA

110003
210020
3EFF
320420
CDAL01
D802
£638
01CC FE38
01CE 2816
0100 83
01Dt €5
0102 DS
0103 £5-
0104 219304
0107 060F
0109 8E
01DA 2803,

DEC D
I MZ,SCANDL
DINZ  SCAND
. RET
SCANS: b AE
Qur  (DIGIT),A  ;0UT BIGIT
W -4, ()
OUT  (SEGHM),A  ;OUT SEGMENT
X0R A
SCANS1: DEC A
JR O NZ,SCANSL  ;DELAY
0UT  (SEGH),A
JeoH
CORET
jHemmcmamee e CLEAR DISPLAY -=---=-e-dommmmmmmocon '
A !
& CODE 06H v
S ST :
;¥ QUTPUT  DISP BUFF . ¢
;¥ RES. A,8,HL t
;‘t -------------------------------------------- e |
CLR DISP: X0R A
. LD HL,DISP BUFF
. b 3,084
CLEARL: e HL ;
LD (KL),A
DINZ: CLEARL
QET
tHomommennmas DISPYSEAN, KEY| <Famd-srrmtrnddadadas t
.;k 4
w6 CODE 0TH !
f 0 IUT '
;6 QUTPUT  KEY IM \S
¢ REG.  A,BC,DE,HL &
;K ------------------------------------------------- 3
SCAMNK: Ld  DE, 80CH
Lo HL,DISP_BUFF.
Ld  A,OFFH.
LD (KEY_IN),A
SCANKL: CALL  SCANS
IN - A,(DIGIT)
AND  38H ’
ep 38H
IR 7,50ANK2
0] E
PUSH  BC
PUSH  DE
PUSH  HL
LD HL,KEY TABHIS .
L B,0FH - 516 KEY
SCANKLL: cP (HL) ;100K UP TABLE

IR Z,5CANKL2



)10 28 DEC ML

310D 10FA DINZ  SCANKIL

IDF 78 SCANK12: 0 AB

LE0 El POP-  HL

J1EL DI pOP  DF

MED €L POP B¢

J1E3 320820 Lo (KEY_IN),A {SAYE KEY

)LEG IC SCANK2: I €

01E7 15 . DEC- D

){E8 2008 IR NZ,SCANKL

01EA €9 RET
e SCAN PROT (PHICOM SCAN) --=--====---- £
.t t
ot CODE 08H t
ot et ;
;€ OUTPUT  PORT_SUFF '
o* Rec. A,8C,HL. *
;'t----—---—--: ------ B it e L EE R LA R e t

51E 01001C  SCANP: LD 8¢, 1C00H

OIEE 3EFF Lh A;OFFH

01F0 320820 LD (PORT BUFF),A  ;CLEAX PORT BUFFOR

01F3 79 SCANPL: LD A0 -

01F4 D300 QUT  ~(PRICOM),A

O1Fs 3E0F Ld A, OFH

01F8 30 5CANP2: DEC A JDELAY

01F9 20FD IR N7, SCANP2

01F8 0802 N A, (DIGIT)

01FD CBIF BIT  T,A \ :

O1FF 200F IR, NZ,SCANP3 JNOT CALL

0201 210505 L HL,PHT T8

0204 €S PUSH  8C sTAALE

02035 0600 ) 8, 00K :LGGRUP

0207 09 ADD  HL,SC

0208 7€ LD A, (HL)

0209 ¢l POP  BC .

0208 320820 LD (PORT _SUFF),A  ;SAVE PHICON CALL

0200 01402 CALL  cOMPO

0210 0C SCANP3: me ¢

0211 10F8 DINI  SCANPI

0213 ©9 RET
shommee e COMPATR BUEUE ~2-m-mmmrmsmmmmmcmneen %
3t *
;¥ CODE 09H. X
i* INPUT £ = PHICOM NUMBER X
¥ QUTPUT A = 0 NOT FOUND IM GQUEUE t
$ 21 FOUND IN QUEUE %
3 REG A,B HL X
;t ------------------------------------------------- i

0214 211820  -COMPQ: LD HL,QUE BUFF

0217 3A1A20 LD _A,(QUE CONT)

021A 47 b 8,A



1218 85
21C 6F
j210 18,
021€°BE
D21F €8
0220 28
221 10F8
0223 211820
0226 341420
0229 3¢
0224 321420
0220 85

22 6F
022f 18
0230 77
0231 ©9

232 3f
0233 110£20
0236 0503
0233 220020
0238 78
023C Feo0
023E 2809
0240 23
0241 1A
0242 BE
0243 2004
0243 13
0246 10F8
0248 37
0249 280020
024€ €9

024D 210020°
0250 7€

0251 3¢ ¢
0252 5F
0253 1600

DISP CURR: LD
LD
ING
LD,
Lo

S

, ADD AL
‘ LA
: D AL
omPL: P (HL)
RET 7
DEC  HL
DINL  COMPL
. LD HL,QUE BUFF
LD A,{QUE_CONT)
e A
LD (QUE_CONT),n"
ADD AL
L LA
b Ak
D (KL
RET
T - EHECK DATA [N BUFFER -=m=-----mm-s-n- ¥
it i
4 CODE OMH £
8 TNPUT ML = DIR WUMBER X
¢ QUTRUT  HL = DIR NUMBER t
i CY 0 : HOT FOUND :
4 1 = FOUND €
3 REG.  A,BC,DEHL ¢
;x.- ----------------------------------------------- 4
CHR QUFF 3 16y -
LD~ DE,NUM BUFF
b 8,03
Ld (CURR PROG),HL
L) A, (HL)
P 0
JR 1,CHX RUFF?
CHE SUFFL:  INC- ML
L A,(CE)
P . (H)
JR NL,CHK BUFF2
NG DE
DIHI  CHK:BUFFL
SCF D 83}
CHR BUFF2: LD HL,(CURR_PROG)
RET
jRonmommnnae DISPLAY CURRENT PROG.=-----5==--==-=- $
t ¥
i%  CODE - OBH ¥
;X INPUT *
;¢ OUTPUT  DISP _BUFF#3 X
;X REG.  ADEHL '

HL,CURR_PROG
A, {H)

A

E.A
D,00H



1255 21084
1258 19
1259 7€

258 210320

}250 11
1258 €9

)25F 110020
0262 213320
1265 1A
0266 47
0267 2806

0269 110800°

036 19
026D 10FD
J26F "110020
0272 TE
0273 23
0274 13

0275 010300

0278 87
1279 2803
0278 £080
0270 C9
027€ 300
0280 77
0281 23
0232 10FC
0284 C9

0285 211420
0288 7€
0289 FEO8
0288 €0 -
028¢ ¢F
028D CDFCO2
0290 1652
0292 €DC802
0295 C08002
0298 £00203

LD HL,NuM_TAB
ADD  HL,DE
L A, (H)
LD"  HL,DISP_BUFF+3
Lo (HL),A )
oFT
- % T N
;8---=---= MOVE DIR PROG TQ CURRENT PR0G.-------- -
. 4
16 CODE 0cH ¥
I 111} S .
st oUTPUT  CURR_PROG. ¢
;T REG. A,3C,08,HL «
;!--<----——-------—--, --------- R L L L L T R T t
DITOCURR: LD DE,CURR_PROG
L HL, DIRL ”
L a,(0€)
w8,
R 1,CHK DIR
) €, 08H
SEARCH DIR:  ADD  HL,DE ;SEARCH BIR
DINI  SEARCH DIR -
CHY DIR: LD DE,CURR_PROG. ;CHECK AMD MOVE
Lo A, (HL). -
e B
me e
Lb  BC,034
R A
R LLEHTY
LDIR
RET
Enry: L0 4,008 iDIR ENTY
EHTYL: L (HL),A
NG HL
DNL EMTYL .
RET
jhommmme B (1 1 R
;i . ¢
;¢ CODE  ODH- t
¢ INRUT t
RS V1 VYR () t
£ REG,  A,C,DHL X
e 3 ¢
RD_HEAD LD HL,FCB+L - i
) A, (HLY
P I8MDAT
RET NI ;IF NOT 134
Lb C,A
CALL  TXSET ) .
] D,52H . ;BSCIT "R
CALL  TXBYTE ;0UT T0 I8H
CALL  OUT_PNUM ;0UT PROG. Ho.
CALL  RYSET ;SET PORT T0 RX



0293 €9 RET

SSCEREEES HRITE HEADER TO [BH ~---------=-mmmmams :
;4 ¥
i€ CDDE OEH 3
;¢ IHpUT L
st GUTRUT  (C) '
it REG. C A,C,DRL 3
;‘ -------------------------------------------------- H

129 211420 WR_HEAD: ) LD HL,FCB 1

4297 7€ LD A, (HL)

0240 FEOS _ P I84DAT -

0247 €O RET NI ;IF NOT 1I6M

0283 4F W CA

0204 CDFLO2 - CALL  TXSET

0247 1557 LD D,574 SASCIT "W

0299 CDCSO? taLL TXBYTE ;0UT 1o 184

124C €D8002 . CALL  -QuT_pNud :QUF PROG. Mo,

G28F €9 RET
j¥mmnmmee OUT PROG. Mo. TO RS5-232 SUB =--------=--%
. - t
St INBUT  C : PORT NUMBER J
& QuUTRUT - () t
Q6. 4,8C,0,HL t
;t ------------------------------------------------- 14

0280 210520 OUT PNUM: LD HL, HUM_BUFF . \

0283 0603 Lo 8,034 ;DIGIT COUNTER

0285 7€ - QUT phuMi:. LD A, (HL)

1286 87 0 A

1287 2806 IR "7,0UT_PHUM2 IF = 0 NOTOUT

3289 (630 ' ADD A, 304 :CONY 10 ASC11

0288 57 . Lb DA

)28 CDCBO2 CALL ~ TXBYTE ;0UT 10 PROT

28F 23 ouT PN e KL .

5200 10F3 DINZ - OUT_pHUML T NEXT BYTE

0262 160D . LD D,0DH ;CARRIAGE RETURN

)204 CDCS02, CALL  TXBYTE

0207 €9 RET
j8-======= QUT ONE BYTE T0 RS-232. SUB ------2-=--~- x
;t ¥
;¥ INPUT  C = PORT NUMSER s
it D = DATA t
;¥ QUTPUT  (C),A = 00 OUT OK,A = 01 NOT OK ~ %
X REG. A,CcD x
;'X—----—-—---—-—-—---——'---—----—-----------—------_-*

1208 00 TXBYTE: me ¢ ;CONTROL PORT

)209 CD7801  TXBYTEL: CALL  CHX KEY ;CHECK KEY PRESS

)20C 3004 IR NC,TXBYTE2  ° ;NOT PRESS

)20E FEOD 3 cp ODH ;KEY €5C

1200 280D S 1 1,TYBYTES sIF KEY = ESC 8TO0R

0202 ED78 TABYTEZ: IN a,{c) JHAIT TxRDY



204 €347 S BIT 0,4

0206 28F1 b 1,THBYTEL

6208 1A 1 A0 '

0209 0 B ¢ ;DATA PORT

0204 E079 wr o {C)A

020¢ 3E00 S A, 00H

020E €9 ‘ RET

020F 3€01 TXBYTES: LD A0 ;0UT NOT OK!-

02e1 ¢ - SET .
AASTETEES IH ONE BYTE FROMRS-232 SUB --------- re-t
;t t
;v IneuT C = (PORT MUMBER) '
it OUTPUT D = DATA,A = 00 OK,A = 01 NOT 0K ¢
it REG. AC,D ¢
;t ------------------------------------------------- t

02€2 0OC RABYTE: N ¢ ;CONTROL PORT

02£3 CD7801  RXBYTEL: CALL  CHK_XEY ;CHECK KEY PRESS

02€6 3004 JR - NC,RXBYTE2 ;NOT PRESS

02€8 FEQD : cP 00H JKEY E£SC

0ZEA 280D - IR 1,RYSYTES ;IF KEY = £50 ST2P

02EC €078 RYBYTE: I A,(C) JHATT RYRDY

02EE CB4F i ST LA :

02F0 28F) R 1,R4BYIEL

272 00 - pC ¢ ;DATA PORT

02F3 €078 . it A,(¢)

025 57 Lo D,A

02F6 3E00 ' LD A, 00H" ; [NPUT 0K

0258 (9 RET A\ ¥

02F9 3E0ks  RYBYTES: Lo 8,014 ;[NPUT NOT OK!

02F8 €9 - 8ET r
LY
(Kemmmmmmfoos T SET SUB --mm-mmmemsmsmmeresones £
;t b4
;6 TNPUT = (PORT HUMBER) &
;¢ ouTRUT Lk
it REG. 8,0 '
;t ------------------------------------------------- 4

02FC 0C TXSET: me ¢ 7CONTROL PORT

02FD 3E31 L A3 < ;RTS,ER, TXE

02fF €079 ©UT (C),A

0301 €9 RET
jRewmmnnnanann RX SET §UB. -===m====m=m-nnn S t
;# kS
¥ INPUT ¢ = (PORT NUMBER) ¥
¥ BUTAUT ' X
i+ REG. A0 '
e e O L %

0302 0C RYSET: me ¢ ~ ;CONTRCL PORT

0303 3E16 ' L A, 16H ;DTR,ER, RXE

0305 £079 wr o (C),A ’

0307 ED78,  RXSETL: I A(C)



0309 C87F
0308 23FA
4300 C9

030F 211320
0311 73
2312 23
0313 11
0314 23
0315 72
0316 23
0317 €5
0318 210£05
0318 CD3A01
031E Dt
031F 010200
0322 EDSO
0324 €9

0325 0603
0327 210€20
0324 SE
0328 €5
032€ €5
0320 3E01
032F D7
0330 €1
0331 £l
0332 10F6

0334 211220 ~

0337 3E01
0339 77
g338 €9

0338 21E404
033E 0608
0340 3E02
0342 D7
0343 210820
0346 3EFE

BIT 1,4 1058
R 1, RSEN
RET

jEesmmmrenans FCB SET SUB ---—mm--mmemmmommmmmmoans 1
;F INPUT 8 = DIR Ho. :
8 .oz INRUT PO .
i D = QUTPYT PORT , t
¥ £ =-MODE 0O ='EEAD BY KEY '
¥ 01 = BEAD BY PHICOY ot
it 02 = BYSF 0 PHICOH 3
¥ ~ 03 = WRITE BY PHICON t
& QUTRUT Fe8 t
s RER, BC,DE,HL £
;' ------------------- mmmm—emmmemmc—sammes—meoos s t
FCg SET Lb  HL,FCB

b (H),E :SET HODE

NG B

b {HL),C SSET INPYT

NG AL

S (HL),D :SET QUTPUT

TG HL

PUSH KL

LD HL,BUFF 133

CALL TASLE -LOCK UP TABLE

0P DE.

Lb - 8C,0M :SET BUFF ADDR

LDIR

RET
R DISPLAY PAOG. NUHBER SUB -=--T-a-s-m-=mo--
DISP PROG: - 8,034 ;DISP HUM 3 RIGIT

LD HL,NUM BFF
DISP PROGL: LD €, (H)

PUSH HL

PUSH  BC

b 4,0 :DISPLAY NUMSER

RST  fOH L

pop 80 -

pop L

DINI  DISP_PRESL SNEXT DIGIT

LD HL,STEP T (SET STEP = 1

Ld 4,04

L (HL),A

RET
T s HAIN PROGRAM =-—-=-=4-===mm==mmom==as x
HAIN: LD HL,RDY_TA3 :DISPLAY READY

b 8,08

W A0 :DISPLAY FUNC.

RST LOM
HATNL: - LD HL,PORT_SUFF SCHECK PHICOM CALL

LD-  A,OFFH



03A5 21020 XEY DEL: LD HL,FUNC NEW' 1SET FUNC.
03A3 3€00 b 4,00 :
03AA 77 b (H),A
0388 3£0C LD A,0CH - ;DIR 10 CURRENT
034D D7 * &SI 10H
03AE €06 LD A,0H . CLEAR DISPLAY
0380 D7 RST . 10
0381 21FA04 LD HL,DEL TAB ;DISPLAY FUNC.
0384 0600 . b 8,004
0386 302 ' L A0
0388 D7 RST 1O
0389 3£08 LD 4,084 -DISPLAY CURRENT
0388 D7 RST 1GH.
838¢ €D2503 CALL  DISP_PROG
038F €34303 S Jp HAIM .

I KEY LOAD PRESS ==-----==mmmmmmmmmemomnman
0362 210020 XEY LD: LD HL,FUNC NEW <SET FUNC..
03C5 3E01 LD 4,014
0367 77 L (HL).A -
0308 3E0C ' Lb A,0CH © :DIR I0-CURRENT
n3ca D7 RST 104
0308 3£06 LD 4,068 ;CLEAR DISSLAY
03¢0 D7 - ST L0OH y
D3CE 21FE04 LD HL,LD_TAB ‘DISP FUMC.LOAD
03d1 0600 Lb 8,004 ) -START DIGIT 0
0303 3E02 Lb a,024
0305 D7 AT 1oH
0306 3E08 < LD 7,084 -DISPLAY GURRENT
0308 D7 ST LR '
0309 £D2503 CALL - DISP_PROG
03DC 34303 P HAINE =

smmmmmmmndae KEY CHE PRESS -=--2-mmm=mmmmm-emmmomcosae
030F 210020 KEY CHK: LD HL,FUNC NEW -SET FUKC.
03E2 3£02 b A0 " '
03E4 77 7 : b (HL),A
035 3E0C L A0CH - ;DIR TO CURRENT
03E7 D7 RST  10H ‘
03£8 3E06 b A,06H :CLEAR DISPLAY
03EA 07 " RST  10H .
03E8 210205 LD HL,CHK_TAB :DISP FUNC.LOAD
03EE 0600 b 8,00H ;START DIGIT 0
03F0 3£02 b A,02H :
03F2 07 : RST  10H )
03F3 3E08 _ LD A,0BH :DISPLAY CURRENT
03F5 D7 ¢ ST 10K
03F6 €D2503 CALL  DISP_PROG
03F9 £34303 P HAINL



0345 210620
0348 3€00
0388 17
0348 3£0¢C
03AD 07
03AE 3E06
0380 D7
0381 21FAO4
0384 0600
0386 302
0388 7
0389 3£08
0383 07
038C £02503
038F €34303

0302 210€20
035 3E01
03671 17
3308 3E0C
03cA 07
03C8 3E06
03Co 97
N3CE 21FE04
03p1 0400
0303 362
0305 07
0306 3E08
n3ng o7
0309 €02503
03bC €34303

030F 210C20
03E2 3€0?
03¢ 17
03€5 3£0C
03e7 071
03E3 3£06
03EA 07
03£8 210205
03EE 0400 -
03F0 3E02
03F2 07
03F3 3E08
03F3 D7
03F6 CD2503
03F9 £34303

KEY DEL: LD HL,FUNC NeW
' L A,004
L (HL),A
Lb  A,OCH
ST 10H
LD A,06H
RST 104
LD HL,DEL_TAS
b 8,004
L0 A0M
RST  1OH
L0 A,08H
RST  OH
CALL  DISP_PROG
Jp o Hamvl
R KEY LOAD PRESS -==------ '
KEY _LD: LD HL,FUHC NEW
LD 4,0H
L0 (HL),A
LD A,0CH
RS 1OH
L0 4,06H
RST  1oH
L0 HL,LD 188
Lo 8,004
b A0
RST  LOH
LD A,08H
ST 10HT
CALL  DISP_PROG
P Al
jommmmmmane- KEY CHK PRESS
KEY CHK: LD HL,FUNC_NEY
: tb A0
L (HL),A
LD A,0CH
RST  10H
L0 A,06H
RST  1OH
LD HL,CHK TAB
Lb " 8,00H
Lb A0
RST  1OH
L0 A,08H
RST  1OH
CALL  DISP_PROG
S JP MAINL

;SET FUNC.

-DIR TO CURRENT
;CLEAR DISPLAY

; DISPLAY FUNC.

;DISPLAY CURRENT

-SET FUNG,

:DIR TO CYURRENT
:CLEAR DISPLAY

;DISP FUNG.LOAD

;START DIGIT 0

;DISOLAY CURRENT

;SET FUKC.

;DIR TO CURRENT

;CLEAR DISPLAY

;DISP FUNC.LOAD
;START DIGIT O

;DISPLAY CURRENT

R KEY ESC PRES$ --------- mmmemmmnseosaans -



03FC 211220
03FF 3€00
0401 17
0402 €33803

0405 211220
0408 7€
409 (847
0408 CA4303
040F 210020
0411 7E
0412 3¢
0413 FEOS
0415 2602
0417 3E00
0419 77
0418 3E0C
041 7
041D 308
041F 07
0420 €D2503
0423 34303

0426 341220
0429 €847
0428 7809
0420 380620
0430 87
0431 2808
0433 30
0434 2822
7436 034303
0439 213320
043¢ 330020
043F 47
0440 87
044} 2806
0443 110800
D446 19
0447 10FD
0449 3E00
0448 77
044C 3E0C
044€ D7
044F 3E08
045¢ D7

0452 €02503

0455 34303
0458 213320
0458 340020
045E 47
045F 87

s

KEY ESC:

............

KEY NEXT:

KEY_NEXTI:

KEY_NEXT2:

1)
LD

LD

1f-

LD
Ld
81T
JP
b
Lo
I8¢
¢p
IR
LD
Lo
L
RST
Ld
RST
CALL
Jp

HL, STEP
4,004
{HL},A
HALN-

_HL,STEP

A, (HL)

0,4

2,HAINL
HL,CURR_PROG
A, (H)

o

054

NI, NEY_HEXTL
A, 004

(HL),A

A, 0CH

10H

A, 08R

10K
DISP PROG
HATHL

;SET STEP = 0

“;CHECK STEP

;ENb

;HAX PROG. = 9
; [F NOT 79 SAVE
;1F=6 SET 10 0

5 SAVE HEXT PROG.

;0IR TO CURRENT

;DISPLAY CURRENT

e e e a4 2 i e e A A

KEY ENT:

KEY ENTL: .
DEL_FUNC:

DEL_SEARCH:

DEL_MARK:

LOAD _FUMC:

)
BIT
IR
LD
OR
IR
DEC
IR
b
LD
)
L’
oR
IR
)
DD
DINI
LD
Ld
Ld
RST
Lb
RST
CALL
P
)
Ld
LD
0R

A
A

’

A, (STEP)

0,4
1,KET_ENTL
A, (FUNC_NEW)
A

I

A

7,080 _FUNC
HATAL

HL, DIRY

A, (CUsR_PROG)
8,4

A

7,DEL_MARK
D, 02H

HL ,DE

" DEL_SEARCH

A,00H

(HL),A

A, OCH

108

A, 08H

104

DISP_PROG
HAINL

HL, D181

4, (CUSR_PROG)

8
a

;CHECK STEP

;CHECK FUNC.

;1ARK EﬁTY
;DIR TO CURRENT

;DISPLAY CURRENT



0460 2806
0462 110800
0465 19
0466 10FD
0468 110400
0468 19
0460 SE
0460 23
046E 56
D46F 010000
0472 €5
0473 €5
0474 DS
0475 0£08
0477 3EQE
0479 b7
0478 78
0478 01
047¢ 12
0470 13
0478 ¢t
047F 03
0430 £1

0481 C3380%

0434 28292428
0488 2C2D2E2F
048C 18191418
0490 1CLDIEIF

0494
0498
049¢
0480
04A4
0488
04AC

10121416
20222426
30323436
40424346
50525456
60626466
70727476

0480 11131517
0484 21232522
0488 31333537
0480 41434547
04C0 51535557
0404 61636567
04C8 T1739STT

JR

£,LOAD_PROG

;ADDR BUFFER -

.y PEAD DATA FROMI8H

;SAYE DATA

:ADDR BUFFER+]

; COUNT+L

Ld.  DE,O8H
LOAD SEARCH:  ADD  HL,DE
DJNZ  LOAD SEARCH
LOAD PROG: LD DE,04H
ADD  HL,OE
AD £, (HU).
NG HL-
10 D,(H)
b 8C,00H
PUSH  HL
PUSH B¢
pUSH  DE
Ld  C,ISMDAT
Lb  A,OfH
RST 104
a0
poP - DE
b {0E),A
INC OE
p0p  -8C
e e
PP HL
" BHI_TRNF: P HATH
; ROM DATA & TASLE AREA
fedemmmannae KEY TABLE -=2=-=me=iamaes
KEY TAS: DFB  28H,29H,2AH,28H
~ DF3  20H, 2DH, 2EH, 2FH
DFB  18H,19H, 1AH, 184
OF8  1CH,1DH, LEH, IFH
N PHICOM PORT TABLE -----=-
PHIP TA8: DFB  10H,12H, 14H, 16H.
DFS  20H,22H,24H,26H
DFB  30H,32H,34H,3¢H
DFB  40H,42H,43H, 46H
DF8  SOH,52H,54H, S6H
DFB . 60H,62H,44H,66H
DFB  70H,72H,74H, 76K
T PHICOM CONTROL PORT
PHIC TAB: DFB  1IH,13H,15H,17H
DFB  21H,23H,25H,22H
DFB  3IH,33H,35H,37H
DF8  41H,43H,45H,47H
"DFB  S5IH,53H,55H,574
DFB  61H,63H,65H,67H
DFB  7IH,73H,75H,77H



it DISPLAY TABLE =----=-======nnnnmnm

04CC 3F6OSBAF  NUM _TAB: DF8  3IFH,60H,58H, 4FH

0123
0400 66607007 DFE  65H,6DH,0H,07H 4567
04D4” TF6FO000 _ DFB  7FH,6FH,00H, 00K 8900
£4D8 00000000 DF8  00H,00H,G0H,00H 0000
040C 07007940 ESHOP TAS: DFE  OTH,00H,79H,404 ;E-SHOP
04EQ 6DT6IFT3, DF8  6DH,76H,3FH, T3H
04E4 06005079 RDY_TAB: DFB  0&H,00H,50H,79H
04£8 TTSE6E DFB  T7H,SFH,6EH s READY
04E8 06007950 ERR_TAB:  DF8  O6H,00H,79H,50H
4EF 505050 © DFS 5OY,SCH,S504 . ;ERRER
04F2 0477505C FRH_TAB: DFB 044,774,508, 5CH
04F6 55 ) BF8 554 :FROM
04F7°02785¢ 1O _TA8: DFE 024, 78H,5CH =10
0:FA 035F7938 DEL_TMB: DF3  O3H,5FH,75H,38H SDEL.
4FE 033BSCOE LD TA8: DF8  03H,384,5CH, 0DEH :L0D.
3502 033976FA  CHK_TAB: ‘DF8  O3H,39H, 764, 0F AY ;CHK.
2506 03607655 I8H TA8: DF8  O3H,60H,7CH,55H : 184
0508 03737660 PHI TAB: DFB  O3H,73H,76H, 60H i PHI
fmmmmmememaaaoaos QUFFER THBEL =~-==-==-m-=m===oamanae
030€ 00283333 8UFF TA8: 4L SUFFERL,BUFFER2
9512 663£9949 DL BUFFER3,BUFFERY
0516 €C54 : D4L  BUFFERS
jammmmmmemananas CALL TABEL ----meemmmemmsmmooooaaooo
0513 0000 CAL_TAS: DHL OO -00
0514 45015901 DL DISP_MUM,DISP_FUNG 101,02
051€ 64017801 DHL  SAYE NOM,CHX KEY 203,04
0522 G101AFOY = ° DHL  SCAND,CLR DISP 105,06
0526 BAOIEBO! DHL - SCANK,SCAYP 107,08
0524 14023202 . DL CONPQ,CKK BUFF 109,08
0526 4D025F02 DML DISP_CURR,DIRTOCURR ;08,00
0532 85029002 DAL RD HEAD,WR _HEAD 100,08
0536 FC020203 DWL  TXSET,RXSET i 0F, 10
jommmmmmmnan RAH AREA 16 K —==mmmm=-=mmmmdmmmeeae
2000 " ORG 2000H
2000 . DISP BUFF: DFS 8 ;DISPLAY BUFFER (8 BYTE)
2008 PORT BUFF: DFS 1 ;PHICOM CALL BUFFER
2009 KEY MARK: DFS 1 SKEY MARK
2004 KEY IN: DFS 1 ;KEY PRESS BUFFER
2008 "KEY BUFF: DFS 1 sKEY BUFFER
2000 FUNG_NEW: DFS 1 ;FUNCTION KEY BUFFER
200D CURR_PROSG: DFS 1~ ;CURRENT PROGRAH
200€ NUM_BUFF- DFS 3 ;HUMSER BUFFER (3 8YTE)
2011 FUNC OLD: S 1 sFUNCTICH OLD SUFFER
2012 STEP: DFS 1 :STEP COUNTER

R FILES CONTROL BLOCK 7 BYTE ==--------- 3



007
333
40C
)518
249
184
)185
21E
2000
3449
0002
203F
025F
159
0325
G27E
040¢
D1F?
2011
0008
0121
1345
03FC
2009
0423
04FE
0465
034E
0372
0285
0480
0481
0001
04E4
023
0302
019}
015
01€6
01F8
0148

0004
919

A

BUFFER?
BUFFERS
CAL_TAB
CHK_BUFF2
CHK_KEY1
CLEARI
CoAPL
CURR _PROG
DEL_MARK
DIGIT
DIR3
DIRTOCURR
DISP _FUNC
DISP.PROG
ENTY
£SHOP TAB
Fan_TA8
FUNC OLD
I84DAT
NI
KEY_DEL
KEY ESC
KEY_MARK
KEY_NEXT?
LD_TAB
LOAD SEARCH
HATN?
NUH_KEY
0UT_PHUNL
PHIC_TAB
PRI_TRNF
PONER]
ROY_TAB
RABYTEL
RXSET
SCAHD
SCANKL
SCANK?
SCANP?
SCANS!

SLOTCHK
QTED

0000
Esh
350E
0232

D26F

018F
01AF
0214
0002
0446
2033
2045
2000
0162
0324
0230
2013
038F
0004
2506

-2008

0426
2004
0403
0484
0458
0338
0360
04Ct
028F
0494
2008

. 2018

0285
02E€
0307
0197
0109
01£8
0210
026¢
20FE
N12F

B

BUFFERS
BUFF_TAB
CHK_BUFF
CHK_DIR
CHK_KEY2
CLR DISP
COHPQ

D
DEL_SEARCH
DIRL.

D124
DISP_BUFF
DISP_FUNC
DISP_PROGY
EXTYL
FC8
FUNC_KEY
H

184 T48
KEY BUFF
KEY_ENT

KEY_IN

KEY NEXT
KEY TAB
LOAD_FUNC
HATN
MAIN3
NUH_TAS
0T _PHUN2
PHIP_TAB
PORT BUFF
QUE_BUFF
RD_HEAD
RXBYTE2
RXSETI
SCANDI
SCANK11
SCANP

.SCANP3

SEARCH DIR
STACK
SY.enAl

2300

399

2001
0240
0178
0502
200F
0293

0439

0ifa
2639
2048
0240
0145
0003

04E8

030€
2000
6099
0100
030F
0436
03C2
0419
0805

048"

0343
200€
0280
8000
0504
0000
2014
02E2
02F9
0144
0184
O1DF
01F3
01AL
0001

2780

0134

BUFFERY
BUFFERS

¢
CHK_8USF1
CHK_KEY
CHK T48
COMN BUFF
CTRL
BEL_FUNC.
DEL TAR
DIR2

DIRS
DISP_CURR
DISP MU
£

ERR _TAS
FC8 SET
FUNC NEW
IBHCTRL
INIT
KEY CHK
KEY_ENTI
KEY LD
KEY_NEXTH
L
LOAD_PROG
HATH
NUM_BUFF

- UT_PHUM

PHICOM
PHI_TAB
POHER
QUE_CCNT
RXBYTE
RXBYTE3
SAVE NUM
SCANK

-SCANKL2

SCANP1
SCANS
SEGH

‘STACK_AREA.

TARBLE



202 TXBYTE2 020F  TABYTES 2FC TXSET
00  XATDOG 029C HR_HEAD ’
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I1gaLidanNT iC uay Connector

lalaSelalelaValals el

EPROM 2732 RAM 6116
TTL 74LS86

1 24 vee A1, d1 \as vee L.

2 23p .8 A6 d2 23 A8 )
3 22h a9 AS d23 228 A9 ! g 14 vCC
4 21 Ant A4 .da 2th WR . 24 =13 13

5 201 OE/vpy A3 ds 2o of 3 0 12 .

& 1903 ale A2 de 1981 Ale 4 d 11

7 1efh CE AL 7 1eg Cs :

8 170 o7 A8 (]8 17h 07 S C@ 10

9 16 06 pe do fep 0s 6 O 9

1o 1Sp oS . b1 d1oe 1I8h 05 GND7 d g

t 148 D4 D2 dif 1400 04 . "

12 133 b2 CND Q12 13h 03

EPROM 2764 RAM 6264

' : ~ . TTL 7415138

gt vee NC g1 28 JASY

dz FCH ALz dz 27h #R

d3 NC AT da 26h  re2 Al go/ 16 vce
da A8 | A6 g4 2sh A8 B 2 0 0 1S Y@
ds 19 AS ds 248 A9 c 3 0 14 Y1

6 Al A4 de 23p ALl e 75
5‘7' oE . A3 d7 225  0E C3x141 § g 13 re
us Aje Az ds 21 h Ale G2B S @ D 12 Y3
qe CE Al gqe 2o p CE1l Gl 6 ( 0 11 Y4
G 07 y° gte ?2p 07 YT 7 a 0 10 ¥S
d 06 De gty ., 18fp 06 : o=
d oS D1 di2 17 os GND 8 b 9 Ye
g 04 02 d13 16 b D4

d 03 CND 14 15h 03

/8¢ CPU 8255 pp| 8255 CONNECTOR

di e Ale PA3 d1 \4eh  ras

dz 39 h A9 Paa gz 39 PAS Al 1 |0 O] 40 Ae@
d3a 38 h AB PAL d3 36 b PAG g7 2 |0 O] .39 pe
g4 37h A7 PA® d 4 37h PAT Dé 3 [O O} 38 DI

RO R DS 4 |0 O] 37 D2
ds 36p A6 RD ds 36 p HR D4 5 [0 o] 3¢ BS
ds ash AS s de ash RESET RES 6 |0 0| 3% THT
q7 34 As GND q? 34 17 De ’
V€L 7 |O O 34 WR .
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1 §i7 Z-80A CPU * 1 #2 8255 1/0 port
1 /7 6264 Ram "1 #1 74LS8E
: 2 #r 74Lsias )
@n Socket
' 2 517 40-Pins Socket 3 §7 28-Pins Socket
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8 71 10 K 2/ 1K
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Speci

fication

g

-

CPU

Memory

Port

LED

Diode
Transirctor
TTL 1C

)
Regulator IC

Connector

Switch

Clock Rate

Power Supply

PCB Size .

Z-B0OA

-

6264/2764/2732 Socket (8 Kbyte at 8000H)
6264 Ram (8 Kbyte at AOCOH) & Backup Circuit

' 6264/6116 Socket (8 Kbyte at COOOQOH)

8255 /0 Port (8%3 bit)

1 Power Red LED

1 PC7 Port Red LED

1 Halt Green. LED

2 1&60

1 BC547

3 74LS86 7ALS138%2

1 7805

I 40-Pin Expension Headar-Strip (Z80 Pin)

I 40-Pin Peripheral Header-Strip (8255 Port)
1 2-Pin For DC 38V Supply

4 Dip-Switch

(Run/Develope, Clock-0On, 6116, 6264 Select)
3.579545 MHz '

Comsumpt ion 5V DC

Main Input 9-12V DC

8.5 % 12 cm.
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@ MOTOROLA

MC1488

QUAD LINE DRIVER

The MC1488 15 a mononthic quad.hne driver designed to inter
tace da;a terminal equipment with data commumications equipment-
in conformance with the spetifications of E1A Standard No. RS-232C.

Features:
®. Current Limited Qutput
=10 mA typ

® Power-Off Source Impedance
300 Ohms min

® Simple Slew Rate Controt with External Capacitor

@ Flexible Operating Supply Range

® Compatible with AH Motorola MDTL ¢énd MTTL Logic Famitizs

QUAD MOTL LINE DRIVER
RS-232C
SILICON MONOLITHIC
INTEGRATED CIRCWIT

L SUFFIX P SUFRX
CERAMIC PACKAGE  PLASTIC PACKAGE
CASE 632-02 CASE 646-05

MO-001AA

A
" PIN CONNECTIONS

E Vec

TYPICAL APPLICATION

W NVEDT ST

LnE misgw
2y RLE

.

« NEFECEINEQ
witeny

sl rnside
a1 a / . e

f !

I H
TewT NNl % .

[T D B

Evnpu(‘ov
(12] 1moue D2

E Outout O

E tnout Ct

E nout C2

w3t %« I .t ian L et Gnu‘:i 30-4‘90( [
i " Sk y—
CIRCUIT SCHEMATIC . .~
11 4 OF CIRCUIT SHOWN
.20 14 O= Y
21 252
I XRIEELY] .
- £
Nyt
PIRSS 10 12 N »
A 30
¥ 0 ourryT
4 PINSE 9 010 3
ry b 4
r Y .
GND 7 0—1
- <4
!
o
VEE 1 O ]

MOTOROLA LINEAR/INTERFACE DEVICES

7-39 .,




‘ MOTOROLA

MC1489
- MC1489A

QUAD LINE RECEIVERS:

The \C1489 monoithic quad line reécervers are designed to inter-
face data terminat equioment with ddata communications eqQuioment
1 contormance with the specifications ot ETA S(ascard No RS-232C.

® Input Resistance = 30\ 1o 7 0 ilohms
® Input Sgnal Range — = 30 Vouts .
® Inout Threshoid Hysteresis Burtt tn

® 3esponse Control®
a+ Logic Threshaid Shifting
01 Inpat Noiwse Futering

~

QUAD MOTL
LINE RECEIVERS
RS-232C

SILICON MONOLITHIC
INTEGRATED CIRCUIT

TYPICAL APPLICATION

- YE SECEIvER
2 A1)

Ve IRVES
A7)
TR R
—
SR, Ve

NIEILIANEL NG
agf

I ]
NTEAT INNECTING
FOTULIGE WL s Taggg

“OTL LOGIC QuTayT

L SUFFIX
CERAMIC PACKAGE
CASE 63202
MO-001AA

P SUFFIX
PLASTIC PACKAGE
CASE'646-05 s

1naut 4 [1] E‘(cc

Rewwonse

Conteos 4 (2 E’]"‘""' o

Outout A T3] Retoonse
“ E A BConnol o

Input 84 11] Cutput O
Aeconse S
Cantrot 8 |2 o] tnout
Response
Qutour 8 E Controt C

G'O“Mq Outout C

Blmy_- L6 k()

lquTteuT

———C) YGROU!IO .

MOTOROLA LINEAR/INTERFACE DEVICES |
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intel
8251A

PROGRAMMABLE COMMUNICATION INTERFACE

® Synchronous and Asynchronous ® Asynchronous Baud Rate—DC to -
Operation 19.2K Baud

® Synchronous 5-8 Bit "Char'acters; ® Full-Duplex, Double-Buffered
Internal or External Character Transmitter and Receiver
Synchronization; Automatic Sync = Error Detection—Parity, Overrun and
Insertion Framing ’ : ‘

® Asynchronous 5-8 Bit Characters: ® Compatible with an Extended Range
Clock Rate—1, 16 or 64 Times Baud .of Intel Microprocessors
Rate; Break Character Generation: “m 28-Pin DIP Package

1, 1%, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling

® Synchronous Baud Rate—DC to
64K Baud

® All Inputs and Outputs are TTL .
Compatible
® Available in EXPRESS
—Standard Temperature Range
—Extended Temperature Range
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 microprocessor
families such as MCsS-48.80.85. ang IAPX-86.88. Thé 8251A 15 used as.a peripheraldevice and is programmed
by the CPU to operate using virtually any serial data transmission technique presently in use {including 18M
“bi-sync”). The USARTaccepts data characters from the CPU in parallef format and.then converts them into a
continuous semal data stream for transmission, Simultaneously, it can receive serial data streams and convert

complete status of the USART at any time. These include data transmission errors and controt signals such as
SYNDET, TXEMPTY, The chipis fabricated using N-channel silicon gate technology.

——t, DaTa P S L S 4 CTRANSWIT
sus < L] BUFFER o T-D
BUFFER o r—./ R

i ‘ ‘

RESET __ |
i *a80v

P SEaomaitel — TRANSMIT

(-] CONTROL
—]

ao - LoGIC . . conTaGL S

e [ e

T £

4
I

[ P

osm . .
o ' MOOEM (L..-. RECEivE .0
cTs CONTROL . S u::su.c'w -
ars 3 a
TV
iy 13
Py ' 4
‘i . .
Lo ! ! LN 1,31
: neceve | g
INTEANAL -
.DATa BUS ! ’ . CONTROL svnoEr
H R .
Figure 1. Block Diagram Figure 2. Pin Configuration..
' - -

et Torperaton Ass ,ves “ig ReSOCAGD 1y '0r the oo at Any C oty ity Otner Tran Crecutry Emooaied » an et Proguct Mo Osrw; Cocas Patent Licpnses are mpreq
INTEL CORPORATION 1981 . . September 1984
3 6 205222-002



intel

FEATURES AND ENHANCEMENTS

The 8251A is an advanced design of the iri‘dustry
standarad USART. the Intel® 8251 The 82514

The 8251A incarporates ail the key teatyres of the
8251 and has the following additionat features and
gnhancenients: 5

JTraramming ang minimizes Py

s

* In aSyr™hronous Operations, the Recaiver detects
and ha *‘es “break"” automatically, relieving the
CPU of thy. rask .

A refined Rx Wl
from starting whi
unwanted interrupts

o TR 0

* At the conclusion of a tran%lsa.v. . TxD line will
always return to the marking state unless SBRK is
Programmeaq.

Tx Enable iogic enhancerr)ent prevents a Tx Dis-
able command trom halting transmission until afy
aata previously written has been transmitted. The
logic also prevents the transmitter from turning
off in the middie of a word.

[

zation Prevents the Receiver

nal Sync Detect is disabled, and an Externai Sync
Det.ect status is provided via a flip-flop which
Clears itself upon a status read.

Possibility of false sync detect 1s minimized by
ensuring thatif double character sync s program-
Mmed. the charatters be contiguously detected and
‘aiso by clearing the Rx register to ay ones
whenever Enter Hunt command ig issued in Sync
mode.

As long as the 8251A is not selected, the RO ang
WR do not atfect the internal operation of the
device. ’

The 8251A Status can be read at any time but the
status update wiil be inhibited during status read.

The 8251A is free from extraneous. glitches and
has enhanced AC and DC characteristics, provid-
ing higher speed and better operating margins,

* Synchronous Baud fate frfom DC to 64K.

8251A

»—-bifsmf‘-'ehacsa_q_l_qc;x

When External Sync Detect is programmed, Inter- ,

FUNCTIONAL DESCRIPTION

General

In a Communication environment an interface
device myst convert parallet format System data into
serial format for transmission ang convert incoming

h gmﬁiimglly unique to the
communiZaticn technigua, n €85enca b inferface™
should appear “transparent” la the CPU, 3 simple
input or output of byte~orienteg=system data.

s e

Q\iﬂ “break” state, preventing i NF
r"oﬂ&discong‘gcted USA_B_L—-—D—a-E—E@?EFW?

This 3-state, bidirectional, g-bit buffer is used to in-
terface 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 Statys information are
also transterred through the Data Bys Buffer. The "
Commang Status, Data-In and Data-Oyt registers
are separate, 8-bjt registers Communicating with the
System bus through the Data Bus Butfer,

definition.

RESET (Reset).

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

- A command reset operation‘alse puts the device into

37

the “idle” state.

205222-002



intel

8251A

CLK (Clock)

The CLK input is used to generate internal device

timing and is normally connected to the Phase 2
(TTL) output of the Clock Generator. No external
inputs or outputs are referenced.to CLK but the
frequency of CLK must be greater than 30 times the
Recewer or Transmitter datd-bit rates.

WR._(Write)

A “low™ on this input informs the 825 1A that the CPU
is writing data or control words to the 8251A.

RD (Read)

A “low’ on this input informs the 8251A that the CPU
is reading data or status information from the 8251A.
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it ;
e
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Figurs 3. 8251A Block Diagram Showing Data
Bus Buffer and Read/Write Logic -

Functions
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¢ o 1 o 8251A DATA - DATA 8US
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1 0 1 0 STATUS =~ DATABUS

1 1 0 0 DATA BUS = CONTROL

x 1 1 0 DATABUS= 3.STATE

X X X 1 DATA BUS = JSTQTE
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C/D (Control/Data)

This input, in conjunction with the WR and 8D in-
puts. informs the 8251A that the word on the Data
Bus is either a data cHaracter. control word or status
information.

= CONTROL/STATUS: 0 =
CS (Chip Select)

DATA.

Alow”on thisinput selects the B251A. No reading or
writing will occur unless the device is selected,
when CSis high; theData Bus is iri the float state and

RD and WR have no effect on the chip.

Modem Control

% The 8251A has a set of control inputs and outputs

that can be used to simplity 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.

DSR (Data Set Ready)

The DSR input signal is a general-purpose, 1-bit in-
verting input port. Its condition can be testad by the
CPU using a Status Read operation. The D3R input
is normally used to test modem conditions such as
Data Set Ready.

DTR (Data Terminal Ready)

The DTR output signal is a general-purpose, 1-bit
inverting output port. It.can be set "low” by pro-
gramming the appropriate -bit in the Command In-.
struction word. The DTR output signal is normally
used for modem control such as. Data Terminal
Ready.

RTS (Request t6 Send)

The RTS output signal is a general-purpose,- 1-bit
inverting output port. It:can be set “low™ by pro-
gramming the appropriate bit in the Gommand In-
struction.word. The RTS output signal is normally
used for modem control such as Request to Send.

CTS (Clear to Send)

A “low” on this-input enables the 8251A to transmit
serial data if the Tx Enable bit in the Command nd byte
is set to a “one.” If either a Tx Enabile oft or CTS off
condition occurs while the Txisin operation, the Tx
will transmit all the data in the USART, written prior
to Tx Disable command before shutting down.
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Transmitter Buffer

The Transmitter Butter accepts paralte! data from the
Data Bus Buffer, converts it to a serial bit stream,
inserts the. appropriate characters of bits (based on
the communication technique)-and outputs a com-
postte serial stream of data on the TxD output pin on
the falling-edge of TxC. The ‘transmitter wili begin
transmission upon being enabled f CTS = 0. The
TxD line will be heid in the marking state immedi-
ately upon a master Reset or when Tx Enable or T3
is oft or the transmutter is empty.

Transmitter Contral

)
The Transmitter Control manages all activities asso-
ciated with the transmussion of senal data. it accepts
and issyes signals both externally and internally to
accomplish this function.

TxRDY (Transmitter Ready)

This output signals the CPU that the transmitter is
ready to accept a data character. The TxRDYoutput
pin can be used as an interrupt to the system, since it
is masked by TxEnable: or, for Polled operation, the
CPU can check TxRD'f using a Status Read opera-
tion. TxROY is automatically reset by the leading
edge of WR when a data character is loaded from
the. CPU.

Note that when using the Polled operation. the
TxRDY status bitis not masked by TxEnable, but wiil
only indicate the Empty/Fuu Status of the Tx Data
input Register.

TxE (Transmltter. Empty)

When the 8251A has no characters to send, the
TxEMPTY output will go “high.” It resets upon receiv-
ing a character from CPU if the transmitter is en-
abled. TXEMPTY remains high when the transmitter
is disabled. TXEMPTY can be used to indicate the
end of a transmission mode, so that the CPU “knows"

when to “turn the line around” in the half-duplex
operstional mode.

In the Synchronous mode, a “high” on this output
indicates that a character has not been loaded and
the SYNC character or characters are about to be or
afe being transmitted automatically as “fillers.”

TxEMPTY does not go low when the SYNC charac-
ters ars being shifted out. .

.
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i:‘Igure 4. 8251A Block Diagram Showing Modem
and Transmitter Buffer and Controt
‘Functions

xC (Transmitter Clock)

The Transmitter Clock contrdls the rate at which tha
character isto be transmitted. In the Synchronous
transmission mode, the Baud Rate (1x) is equal to
the TxC frequency. In Asynchronous transmission
mode, the baud rate is a fraction of the actual TxC:

- frequency. A portion of the mode instruction selects

this factor; it can be 1, 1/16'0or 1/64 the TxC.

For Example:

If Baud Rate equals 110 Baud,

TxC equals 110 Hz in the 1x mode.
TxC equals 1.72 kHz in the 16x mode.
TxC equals 7.04 kHz in the 64x mode.

The falling edge of TXC shifts the serial data out of
the 8251A. .

Receiver Butfer .

The Receiver accepts serial data, converts this serial
input to parallel format, checkas for bits or characters
that are unique" to the communication technique
and sends an assembled"-character to the CPU.
Serial data is input to A RxD pin, and is clocked in on
the rlstng edga of RxC.
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‘Receiver Control .
This functional block manages all receiver-related
activities which consists of the following features.

The RxD inttialization circuit pravents the 8251A
from mistaking an unused input ine for an active
low gata hne n the ‘bBreak condition.” Before
starting to receive serial cHaracters on the RxD
line, a valid "1° must first be detected after a chip
master Reset. Once this has been determined, a
search for a valld low fStart bit) 1s enabled. This
feature 1s sy 1:tVe in the asynchronous made.,
and is only done once for each master Reset.

The dalse Start bit detection circurt prevents false

starts Juelc 2trz sientncise spike by first detect-

ing thae falling edge and then strobing the norminal
center of tha Start bit ARxD. = low). !

Panty error detection sets the cdrrespondlng
status bit.

The Framung Error status bit is set if the Stop bitis
absent at the end of the data byte (asynchronous
mode).

RxRDY (Receiver Ready)

This outputindicates that the 82514 contains a char-
acter thatis ready to be input to the CPU. RxRDY can
be connected to the’ interrupt structure of the CPY
or. for poliéd operation, the CPU can check the con-
dition of RxRDY using a Status Read ocperation.

RxEnable, when off, ‘holds RxRDY in the Reset Con-
dition. For Asynchronous mode, to set RxRDY, the
Receiver must be enabled to sense a Start Bitand a
complete character must be assembled and trans-
ferred to the Data Qutput Register. For Synchronous
mode, to set RxRDY. the Receiver must be enabled
and a character.must finish assembly and be trans-
ferred to the Data Output Register.

Failure to read the received character from the Rx
Data Output Register prior to the assembly of the
next Ax Data character will set overrun condition
arror and the previous character will be written over
and lost. If the Rx Data is beirg read by the CPU
when the internal transfer is occurring, overrun er-
ror will be set and the old character will be lost. .

RxC (Receiver Clock)

The Receiver Clock controls the rate at which the
character is to be received. In Synchronous Mode,
the Baud Rate {1x) is equal to the actual frequency of
AxC. In Asynchronous Mode, the Baud Rate is a
fraction of the actual RxC frequency. A portion of
the' mode instruction selacts this factor: 1, 1/16 or
1/64 the AxC. -

For example:

‘Baud Rate equals 300 Baud. if

AxC equals 300 Hz in the 1x mode:;
AxC equals 4800 Hz in the 16x mode;
AxC equals 19.2 kHz in the 64x mode.

‘Baud Rate equals 2400 Baud, if

AxC equals 2400 Hz in the 1x modae:
RxC equals 38.4 kHz in the 16x mode:
RxC equals 153.6 kHz in the 64x mode.

Datais sampled into the 8251A on the rising edge of
RxC.

NOTE: Inmostcommunications systems, thé 8251A
will be hantjling both the transmission and reception
operations of a single link. Consequently, the
Receive and Transmit Baud Rates will be the samae.
Both TxC and BxC will require identical frequencies
* for this ogeration and can be tied together and con-
nected to a single’ frequency source (Baud Rate

-Generator) to simplify the interface.
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‘Figure 5. 8251A Block Diagram Showing

‘Recelver Butter and Control Functions
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SYNDET (SYNC Detect/
BRKDET Break Detect)

This pin is used in Synchronous Mode for SYN-
DET and may be used as either input or output,
programmable through the Control Word, it is reset
to output mode low upon RESET. When used-as an
output (internal Syncmode), the SYNDET pin will go
“high” to indicate that the 8251A has located the
SYNC character in the Receive mode. if-the 8251A is
programmed to use double Sync characters (bi-
sync). then SYNDET will go “high™ in the middie of
the last bit of the second Sync character SYNDET is
automatically reset upon a Status Read operation.

When used as an input {external SYNC detect mode).
a positive going signal will cause the 8251A 1o start
assembling data characters on the rising edge of the
next BxC.Oncein S/YNC. the “high™input signai can
be removed. When External SYNC Detect.is pro-
grammed., Internal. SYNC Detect s disabled.

BREAK (Async Mode Only)

This output will go high whenever the receiver
remains low through two consecutive stop bit se-
quences (including the start bits. data bits. and

parity bits). Break Detect may also be read as a*

Status bit. It is reset only upon a master chip Resetor
Rx Data returning to a “one™ state.

DETAILED OPERATION DESCRIPTION

General

The complete functional defiriition of the 8251A is
programmed by the system’s software. A set of con-
trol words must be sent out by the CPU to initialize
the 8251A to support the desired communications
format. These controt words will program the: BAUD
RATE. CHARACTER LENGTH. NUMBER OF STOP.
BITS, SYNCHRONOUS or ASYNCHRONOUS OPER-
ATION, EVEN/ODD/OFF PARITY, ‘etc. In the
Synchronous Mode, options are also provided to-
seiect either internal or external character
synchronization. .

Once programmed. the 8251A is ready to perform its
communication functions. The TxBODY output is
raised “high” to signal the CPU that the 8251A is
ready to receive a data character from the CPU, This
output (TxRDY) is reset automatically when the CPU
writes a character into the 8251A. On the other hand,
the 8251A receives serial data from the MODEM or
1’0 device. Upon receiving an entire character, the
AxRDYoutput s raised "high” to signal the CPU that
the 8251A has a complete character ready for the
CPU to fetch. RxRDY is reset automaticaily upon the
CPU data read operation.

The 8251A cannot begin transmission untif the Tx
Enable (Transmitter Enable) bit is set in the Com-
mand Instruction and it has received a Clear To Send
(CTS) input. The TxD output will be held in the mark-
ing state upon Reset.

1 - ADORESS BUS

! CONTROL BUS J
[5) -[ 70 n[ PEsET] _"':I

CATA BUS \

Figure 8. 8251A lntorfaca. to 8080 Standard
System Bus
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Programming the 8251A

Prior to starting data transmissiaon or reception. the
8251A must be loaded with a set of conttol words
generated by the CPU. These.control signals define
the complete-functional definition of the 8251A and
must immediately follow a Reset gperation (internal
“or external).

The contro! words are split into two formats:

1. Mode Instruction
2. Command instruction

‘Mode Instruction

This. instruction detfines the general gperatianai
charactensncs of the 8251A. It must follow a Reset
operation (internal or external). Once the Mode-In-
struction has been written-into the 8251A by the

CPU, SYNC characters or Command Instructions’

may be written.

Command Instruction

“Thisinstruction defines a word thatis usad to control
the actual operation of the 8251A.

‘Both the Mode and Corhmand Instructions must
conform to a spécified sequence for proper device
operation {see Figure 7). The Mode Instruction must
be written immediately foliowing a Reset
operation, prior to using the 8251A tor data
communication.

AR control words written .into the 8251A after the-

Mode Instruction will load the Command Instruc-
tion. Command Instructions can be ‘written into the
8251A atany time in the data block during the opera-
tion of the 8251A. To return to the Mode Instruction
format, the master Reset bit in the Command In-
struction word can be set to initiate an internal Reset
operanon which automancally places the 8251A
back into the Mode Instruction format. Command
fnstructions must follow the Mode Instruétions or
Sync characters.

Mode.instruction Definition

The 8251A can be used for either Asynchronous-or
Synchronous data communication. To understand
how the Mode Instruction defines the functional
operation of the 8251A, the designer can best view
the device-as two separata components, one
Asynchronous and the other Synchronous, sharing
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the same package. The format definition can be
changed only.after a master chip Reset. For explana-
tion purposes the two formats will be isolated.

NOTE: When parity is enabled it is not éonsidered
as one of the data bits for the purposs of program-
ming the word tength. The actual parity bit received
on the Rx Data line cannot be read on the Data Bus.
Inthe case of a programmed character length of less
than 8 bits, the least significant Data Bus bits will
hold the data; unused bits are "don’t care” when
wnling data to the 8251A, and will be “zeros” when
reading the data from the 8251A.

Asynchronous Mode (Transmission) )

Whenever a data character is sent by the CPU the
evel) fui-
lowed by the dala bits (least significanit bit first), and
the programmed number of Stop bits to each char-
acter. Also, an even.or odd Parity bitis inserted prior
to the Stop blt(s) as defined by the Mode Instruc-
tion.-The character is then transmitted as a saerial
data stream on the TxD output. _The serial data is
shifted out on the failing edge ofoC ata rate equal
10 1. 1/16, or 1/64 that of the TxC, as defined by tha
Mode Instruction. BREAK characters can be contin-
uously sent to the TxD if commandad to do'so.

When no data characters have been loadsd into the
8251A the TxD output reamins “high" (marking) un-
less a Break (continuously low) has been
programmed.
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Figure 8. Mode instruction Format,
Asynchronous Mods
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Asynchronous Mode (Receive)

The RxD line is normatly high. A falling adge on this
line triggers the, beginning of a START bit. The
validity of this START bit is checked by again strob-
ing this bit at its nominal center (16X of 64X mode
only). I alow is detectad again, itis avalid STAAT bit,
and the bit counter wil start counting. The bit coun-
ter thus locates the centar of the data bits, the parity
-bit (if it exists) and the stop bits. it panity error oc-
curs, the parity error flag is set. Data and parity bits
are sampled on the RxD pin with the rising edge of
RxC. It a low level is detected as the STOP bit, the
Framing Error flag will be set. The STOP bit signals
the end of a cha’mcter. Note that the receiver re-
quires only one stop bit, regardless of the number of
“stop bits programmed. This character is then loaded
into the paraliel VO butfer of the 8251A. The RxROY
pin is’ raised to signal the CPU that a character is
ready to be fetched. I-a previous character has not
been fetched by the CPU, the present character
replaces it in the VO bulfar, and the OVERRUN Error
flag is raised (thus the previous character is lost). All
ot the efror Hags can be reset by an Error ‘Reset
Instruction. The occurrence of any of thesa errors
will not affect the operation of the 8251A.
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Figure 9. A-ynchrt;nout Mode
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Synchronous Mode (Transmission)

The TxD output i continuously high untit the CPU
sends its first character to the 8251A which usually is
@ SYNC character. Whan the CTS line goes low, the
lirst character is serially transmitted out. All charac-
ters are shifted outon the falling edge ofm. Datais
shifted out at the same rate as the TxC.

Once transmission has started, the da'a stream at
the TxD output must continue at the TxC rate. It the
CPU does not provide the 8251A with a data charac-
ter before the 8251A Transmitter Buffers become
empty, the SYNC charactars (or characterif in single
SYNC character mode) will be automatically in-
serted in the TxD data stream. In this case, the
TxEMPTY pin is raised high to signal that the 8251A
is empty dnd SYNC characters are being sent out.
TxEMPTY does not go low when the SYNC is being
shifted out (see figure below). The TXEMPTY pin is
internally reset by a data character being written
into the 8251A.

AUTOMATICALLY INSERTED BY USART

1.0 [ou; lmn [ml [sm:'l DATA I

FALLS UPOR CPU W TING A

Tetaarvy CHARACTEA TO THE URART

(Y

OMURAL CENTER OF LAST T

.Synchronous Mode (Recelve)

In this mode, character synchronization can be inter-
nally or externally- achieved. If the SYNC mode has
been ptogrammed, ENTER HUNT command should
be included in the tirst command instruction word
written. Data on the RxD pin is then sampied on
the rising edge of FixC. The content af the Rx buffer
is compared at every bit boundary with the first
SYNC character untl a match occurs. If the 8251A
has been programmed for two SYNC charactars, the
subsequent received character is also compared;
when both SYNC characters have been detected,
the USARTends the HUNT made and is in character .
synchrenization. The SYNDET pin is then set high,
and is reset automaticaily by a STATUS: READ. If "
parity is programmed, SYNDET will not be set until
the middle of the parity bit instead of the middte of
the last data bit.

In the external SYNC mode, synchronization is
achieved by applying a high level on the SYNDET -
pin, thus forcing tha 8251A out of the HUNT mode.
The high level can be removed after one RxC, cycle.
An ENTER HUNT command has no etfect in the
asynchronous mode of operation.
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Parity error and overrun error are both checked in
the same way as in the Asynchronous Rx moda.
Parity is checkgd-when not in Hunt, regardless of
whether the Receiver is enabled or. not.
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Figure 10. Mode Instruction Farmat,.
Synchronous Mode

The CPU can command the receiver to anter the
HUNT mode if synchronization is lost. This will also
set ali the used character bits in the buffer to a
“one,” thus preventing a possible faise SYNDET
.caused by dafa thathappens to be in the Rx Buffar at
ENTER HUNT time. Note that the SYNDET F/F is
reset at each Status Read, regardless ot whether
internal or external SYNC has been programmed.
This does not cause the 8251A 10 returr to the HUNT
mode. When in SYNC mode, but not in HUNT, Sync
Detection is still fufictional, but only occurs at the
"known" word boundaries. Thus, if one Status Read
indicates SYNDET and a secdnd Status Read also
indicates SYNDET, then the programmed SYNDET
characters have been received since the previous
Status Read. (if double character sync has been
programmed, then both sync characters have been
contiguousiy received to gate a SYNDET indication.)
When external SYNDET mode is selected, internal
Sync Detect is disabled, and the SYNDET F/F may be
set at any .bit boundary.

CPrUSYTES 198 MYECHAR)

l DATA CHARACTINS ) l

ASSERELED SERIAL DATA OUTPUT (YD

SYNC SYNe N
cHaR wan2 OATA CHARACTERS .

RECEIVE FORMAT

SERLAL OATA WPUT a0y

l Syne * SYRC l
- Cream Cwan g DATA CHARACTYRS

CPRUBYTES 15 3 tITSCrHAR)

I JATa CHARArYERS I
—

Figure 11. Data Format, Synchronous Mode

COMMAND INSTRUCTION DEFINITION

Once the functional definition ofthe 8251A has been.
programmed by the Mode Instruction and the sync
characters are ioaded (if in Sync Mods) then the
device is ready to be used for data communication.
The Command Instruction controls the actual cpera-
tion of the selected format, Functions such as:
Enable Transmit/Receive, Error Resst and Modem
Controls are provided by the Command Instruction.

-Once'the Mode Instruction has been written into the

8251A and Sync characters inserted, it necessary,
then alf turther “control writes” (C/D = 1) will load a
Command Instruction. A Reset Operation (internaj
or external) will raturn the 8251A to the Mode In-
struction format. .

Note: Internal Reset an Power-.up

When power is first applied, the 8251A may come up
in the Mode, Sync character or Command format. To
guarantee that the device is in the Command In-
struction format befora the Reset command is is-
sued, it is safest to execute the worst-case
initialization :sequence (sync mode with two sync
‘characters). Loading three 00Hs consecutively into
the device with C/D = 1 configures sync operation
and writes two dummy 00H syng characters. An In-
ternal Reset command (40H) may then be issued to
returh the davice to the “idle” state,

205222-002



2
.0, 0, 0, 0,
r [ [nv! l o Iu-il ag lnv- Iv.nl 2 2 5 2 & 2 2 2
! osa | {ooew e o€ *t | rauery| nusov | ruaov
TRaANSMIT EvaBLE = —
1 ense l l [ Lol
Q@ dnsne -
SAME DLFIwtIONS AS 1/0 NS
DATA TEAMINAL
LIXY-14
PaAiTyY €RAOA
N e racce DTR The PE tiag 4 100 wtram ¢ pority
uignt ta tevo wror @ dueeC W w rvwt By
1he ER et 31 e Commarns
fratructesn PE Som ot wiaet
“ECHINE ENaBLE now san 5t e ET314
Al natne 1
I anare
B . e P
OVERRUN ERROR
suc:on'u: The OF Nag «t ot whem e CPU
(‘:—l ACTE Sowt Pet resd § charsstur Barlore
Ve 10 e e ~eat Oree bocmmm susmiant
3 ~0rma opevsron H 4 rowmt By e €A e ot The
Command mirrurugn O dess
POt izt spur stven of the §2514A
€aaoR AESET Aty 1 Grovessly e
b v wior e Characiew n tead
» e 0E ¢
~ FRAMING £ RAON [ Savag entvi
AEQUEST 1O sEND The BE Mog ¢ ot wiem & vohd
L2 1 108 92 @ AGL Geeoctens ot the
- 2utout 18 revn "t 0! vy RIS 1t s e
By the ER et of e Command
Imsteuciion FE Goes met ahaet
. e cow stian of the 8251 A
INTERNAL RESET
Regh retuens 82514 0
Mewie taatrg on §ormer
OATA SLT MEADY, Inchcstws
- ™at e O3A « ot s 1o tovel
d ENTER oumT wOOE" )
1 snonie earch ine Syae
Charagoens
i Mow? ¥ Y
None o o100k L] TxROY status Dit has dilferent meanings trom the
N 250 4OOEs TxROY output pirr. The former 13 not conditioned
Nots: Error Reset must be performed whenever RaxEnabie by CTS and TxEN. the latter 1t conditioned by bath
and Enter Hunt are Drogrammed. ETT ana TxEN,
re. TxRODY status bit = OB Bulfer Empty
Figure 12. Command Instruction Format TxRDY pinout DB Bulter Emoty -(CTS 01
{T<EN-1) (N

STATUS READ DEFINITION

in data communication systems it is often necessary
to examine the “status™ of the active device to ascar-
tain if errors have occurred or other conditions that
require the processor's attention. The 8251A has.
lacilities that allow the programmer to “read” the
status of the device at any time during the func-
tional operation. (Status update is inhibited during
status read.)

A normal “read” command is issued by the CPU with
CiD =1to accomplish this function.

Some of the bits in the Status Read Format have
. identical meanings to external output pins so that
the 8251A can be used in a completely polled or
intarrupt-driven environment. TxRDY is am
exception. ’

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

Figure 13. Status Read Format

APPLICATIONS OF THE 8251A

N { ADORESS 8US ]
S]_[ J CONTROL BUS : {
T K T
[ :
{ - DATABUS . {
t
pomme— -
820 je——f €A TO ITL
| convear |
ww P o }
Rel
= ‘1 BAUD RATE.
£l GENERATOR TERMINAL

Figure 14. Asynchronous Serial Interface to CRT
Terminal, DC—0600 Baud
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8251A

ABSOLUTE MAXIMUM RATINGS®

Ambient ‘I_'ompengurc Under Biaa .......... 0*C to 70°C
Storage Temperature ........ " . -65°C to +150°C
Voitage On Any Pin

With Respect To Ground ........... . -0.5Vto +7v

Powaer Dissipation

D.C. CHARACTERISTICS (T, < 0°C 6 70°C, Veg = 5.0V £ 5%, GND = 0v)°

‘NOTICE: Stresses sbove those listed under “Absolute
Maximum Ratings” may cause permanent damage to the
dovice. Thisisastress rating only and functional operation
of the device at these or any other donditions sbove those
indicated in the operational sections of this specitication
is notimplied. Exposure to absolute maximum rating con-
ditions for extended periods may atfect device reliability.

.Symbol Parameter Min. Max. | Unit Test Conditions
ViL input Low Voitage -0.5 0.8 v
Vin Input High Voltage 20 Vee v
Vot Qutput Low Voltage 0.45 V liogg=22mA
Vou Output High Voitage 24 V1oL = —400 pA
loFL Output Float Leakage =10 uA  [Voyr = Vee TO 0.45v
W Input Leakage =10 mA Vg =Vee TO 0.45V
lcc Power Supply ‘Currem' 100" mA Al Qutputs = High
CAPACITANCE (7, = 25°C. V¢ = GND = 0V)
Symbot Parameter Min. | Max. | Unit Test Conditions
Cin Input Capacitance 10 pF |fc = 1Mﬂz
Cio 170 Capacitance 20 pF |Unmeasured pins returned
to GND
A.C. CHARACTERISTICS (T, = 0°C 10 70°C. Ve = 5.0V =10%, GND = 0v) -
Bus Parameters (note 1)
READ CYCLE .
- Symbol Parameter ) Min. | Max. | Unit Test Conditions
AR Address Stable Before READ (CS, C/D) . ] ns | Note 2
tRa Address Hold Time for READ (CS. C/D) 0 ) ns |Note 2
tRR ‘AEAD Pulse Width 250 ns | ]
tao . 1Data Delay from READ "1 200 | ns ]3.CL =150pF
tofF AEAD to Data Fioating 10 100 ns ’
WRITE CYCLE
Symbol Parameter Min. Max. Unit Test Condtions
aw - Address Stable Before WRITE o ns .
b twa Address Hold Time for WRITE 0 ns
tww WRITE Pulse Width 250 ns
tow Data Set-Up Time for WRITE 150 " ns
two Data Hold Time for WRITE 20 ns
tav Recovery Time Between WRITES 6 "] tey [Notes
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. -
|ntef 8251A
A.C. CHARACTERISTICS (Continued)
OTHER TIMINGS .
Symbol Parameter - Min. Max. Unit Test Conditions
tey Clock Period 320 1350 ns |NotesS5, 8
74 Clock High Puise Width 120 tcy-9 ns
T Clock Low Pulse Width S0 -ns
a. i Clock Rise and Falt Time 20 ns .
toTx TxD Delay from Fafling Edge ot TxC 1 us
fre Transmitter Input Clock Fraquency
1x Baud Rate oc 64 kHz
16x Baud RAate DC 310 kHz
64x Baud Rate [a]] 615 kHz .
lTp‘w Transmitter Input Clock Pulse Width B
1x Baud Rate y 12 toy
16x and 64x Baud Rate . ! tey
trpo Transmitter Input Clock Puise Daelay
1x Baud Rate 15 tey:
16x and 64x Baud Rate 3 tey
fax Recewaer Input Clock Frequency
1x Biud Rate DC 64 kHz §.
16x Baud Rate oC 3o kHz
64x Baud Rate DC 615 | kHz
tRpw Recaiver input Clock Pulse Width
1x Baud Rate 12 tey
16x and 64x Baud Rate (Y 1 tey
tRpD Recaiver Input Clock Puise Delay ’
1x Baud Rate 1§ tey
16x and 64x-Baud Rate 3 toy
ITxROY TxROY Pin Detay from Center of Last Bit 14 toy |Note7
tTxROY CLEAR |TxRDY | from Leading Edge of WA 400 ns |Note7
tRxRDY RxROY Pin Delay trom Center of Last Bit 26 {cy {Note7
tRxROY CLEAR |RXROY'| trom Leading Edge of RD 400 ns |Note7
Us Internal SYNDET Oelay from Rising
Edge of RxC - 26 tcy [Note7
4155 External SYNOET Set-Up.Time Atler
Rising Edge of RxC 18 tcy |Note7?
YR EMPTY TxEMPTY Delay from Center of Last'Bit 20 tey Note 7
twe Contrdi Deiay from Rising Edge of '
WRITE (TxEn. DTR. RTS) 8 tcy [Note7
tcA Control to READ Set-Up Time (OSR. CT3) | 20 tcy |Note7
*NOTE

1. For Exundod Temperature EXPRESS, use M8251A electrical paramaeters.
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mte[ ‘ 82514

A.C. CHARACTERISTICS (Contlnued)

.

. NOTES:

1.

w

AC imings measured Vo = 2.0 VoL = 2.0. Vo = 0.8, and with load circuit of Figure 1.

2. Chip Select (CS) and Command/Data (C/D) are considered as Addresses.
3.
4. This recovery time 1s tor Mode Initializabron only. Write Data is allowed only when TxROY = 1. Recovery Time between

Assumes that Address is valid before Rpl.

“Writes for Asynchronous Moda is 8 lcy and for Synchronous Mode 1s 16 t Y-

. The TxC and RxC frequencies have the following limtations with respect to CLK: For 3x Baud Rate, fyy of tay < 1/(30
cy) . '
For 16x and 64x Baud Rate, trx of fgx <1445 toy).

. Reset Pulse Width = 6 tcy minimum: System Clock must be running durning Reset.

Status update can have a maximum detay'of 28-clock periods from the event aftecting the status.

TYPICAL A OUTPUT DELAY VS. A CAPACITANCE (pF)

2UUTPUY DELAY )
L3

P
SR 2\
N %
3 CAPACITANCE (pF)
A.C. TESTING INPUT, OQUTPUT WAVEFORM R A.C. TESTING LOAD CIRCUIT
I neuT QUTRPUT

2
20 b i S our
> TEST POWTS < i I
0.8 [X] . [
0.4% .
AC TESTING INPUTSARE DAIVEN AT 24Y FORALOGIC | ANDO 45V FOR

ALOGIC 0 TIMING MEASUREMENTS ARE MAOE AT 2 Ov FOR A LOGIC 1 Cy = 1500F
AND 08V FOR A LOGKC 0

||H

.
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WAYEFORMS

SYSTEM CLOCK INPUT

CLOCK »

TRANSMITTER CLOCK AND DATA

i 1Tow : trro

T 11s moo0) \—j_—__—m
2 seamoe VANV ANANTNN
— tora Torg == e !

TeDaTA D). & 7 L t

RECEIVER CLOCK AND DATA

*Ae BAUD COUNTER STARTS mEALH X

— TART gt g
nsDATA (‘ PR “‘ Catamr X oatamr

e g ey

Thew T

Y ,( e m“\*

Yo Lloer 16 Ao PERIOOS (Ve WOOE)
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nt “'.\I‘ ‘ n .-T\-

WRITE DATA CYCLE (CPU — USART)

funoy —__/“\ .
lta—ad V.00V CLEAR
il mov -t

-
b .
gt

_ ¥ I.— oW ‘—"“

READ DATA CYCLE (CPU — USART)

RaROY —h
: [l v aenn

- ]
| i) j o
OATA OUT D8 CATAOUY AcTrve J—CATA #e0AT.
B B i Betabindiad fncthbts
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o
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WAVEFORMS

SYSTEM CLOCK INPUT

‘cLoex »

TRANSMITTER CLOCK AND DATA

e TP e o

1 . 71
e e S

- vw\/\/\/wwvwwv\fwm/wvwwwwwwx

—d ,‘“‘ev- b=

Tu0ala 3 X % Z X . ‘ ' t

RECEIVER CLOCK AND DATA

12 QA0 COUNTER STAATS NERES

n.0ata N [P STAAT Be¥ / oATAMT X oatamr

’ i T ——

A 110 MOOE) ‘—_'w‘—-?_——_"' : ———ﬁ___

2 A PER0O0S
T ke moon T 18 A THAI008 (18e MO0 ————————f

o MAVVVAAAMAMVMIMAVAAAA
_.*._ 35, ‘
.-vw?’:: R P n

_.—--

WRITE DATA CYCLE (CPU — USART)

“TamOY e \" E

..—..u AQY CLEAR

1
= X7
1
) - — ‘0w —teei w0
DON Y nd
DATAINWO ) Fa OATASTABLE Toony

co —'—-ﬁ{l:‘—"‘; L }.';ﬂ/—'————

l:!.' taw 'IA’

:

READ DATA CYCLE (CPU «— USART)

AzROY- / - q
u:——‘ thamoy cean,
1

[

D’A’.AM o DATA FLOAT

——F -

a—'_‘ﬂ{""‘. : T-:y—

\

50

205222-002




lnter 8251A

" WAVEFORMS (Continued)

WRITE CONTROL OR OUTPUT PORT CYCLE (CPU — USART)

ofk ATt v
wOTE 211 X
- !
, e g i
i Poywy wt|
- AN

— 1OW =i WD

Datami0 8, _________{_—___t"::)___

- A tam L ee—ae wa

co : ) 7 N .
—— o 1AW ———— A )

& ——————————, \ T /

READ CONTROL OR INPUT PORT (CPU — USART)

0sR TS

~arTe n £
- KR e
« - * N o B
s \________‘ﬁ b
i
v — tmp ~=t e OF
DataOuUl
08 ———
- AR g ——— A y——
2 v
co A Wi, 8,
AL IR Wl @ ST A |
AANAT o

NOTE =1 T o INCLUOES FNE AEIPORIE THENG OF & CONTROL RYTE
NOTE 72 T, INCLUOES Fred EFSECT OF CTS O% TrE THENSL CIACUITAY

TRANSMITTER CONTROL AND FLAG TIMING (ASYNC MODE)
. m T - Maeuery —qll—— L
fopwery ¢ \ H Ve
* i /
ers - L g ST SN, T
[-v-nov-z — N | .
taAEADY % i f_J N, ! i I e
(i ) W DATA1 wDATA2 wr OATA 3 ™ oarae | i
I ; LV f \; ! - T\
| v Tekn i . e soAK
= =l 1w RO 2
DATACHAR1  OATACWAR? , DATACMARD _ i aaT
A\ i 8
EXAMPLE FORMAT = 7 81T CHARAGTER WITH PARITY & 7 STOP B4TS. 28 5
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PROGRAMMABLE PERIPHERAL INTERFACE

1 MCS-85™ Compatibls 8255A.5 = Direct Bit Set/Reset Capability Easing
= 24 Programmabls 1/O Pins Control Application Interface

: s Reduces System Package Count
] Cpmpletely TTL Compatible

] a Improved DC Driving Capability
a Fully Compatible with Intel® Micro- o
procsssor Families B Available In EXPRESS

—Standard Temperature Range
= Improved Timing Characteristics —Extended Temperature Range

. Iy -

] & i i N B S
=1—< [ D) B Seae =g 2
~ »{Jme
] -_" o % 1 whe
- —hi b o] 3w
. — i 7] w])
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- = =l ] wd- asea MPe
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-

Figure 1. 8255A B‘lock'Dlagnm‘ . Flgure 2, Pin Contiguration

SINTEL CORPORATION, 1082, ' .
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8255A/8255A-5

8255A' FUNCTIONAL DESCRIPTION

General

The 8255A is a programmabie penpheral interface (PP1)
sevice designed tor use in intel* microcomputer
systams. Its function is that ot a general purpose I/Q
component to interface penpneral equipment to the
microcomputer system bus. The tunctional confjgura-
tion of tha 8255A 18 programmed by the system software
s¢ that normally no externat 1ogic 1s necessary 1o inter-
face penpheral devices Or sm_:ctures.

Data Bus Butfer-

This J-state bidirectional 8-bit buffer s used-to intertace
the 6255A to the system data bus. Datais transmitted or
receaved by the bylfer upon execution of 1nput or outpul
instructions by the CPU. Contrdt words and statys nfor-
mation are also transterred through the cata bus butfer

(RD) .

Read. A “low" on this input oin enables the 82554 to
send tfig data or status intormation to the CPU on the
data bus. In essence, tt allows the CPU to “réad from"
the 8255A. )

(WR)
w'rito A *“low’ on this input pin gnables the CPU to write
data or control words into the 8255A.

(Ag and Ay)

Port Select Q and Port Selegt 1. These inpul signals, n
comjuaction with the RD and WR inputs, control the
selection of one of the three ports or the control worg
registers. They are normaily connecled to the least
significant bits of the address bus (Ag and A,)

8255A BASIC OPERATION

Ay Ag ! RO | WR | S ' \NPUT OPERATION (READ)
Resd/Write and Control Logic . 0 0 0 -1 1 0 PORTA-O0ATABUS
. . : 4 9 1 0 ¢ 1 0 PORT B =~ DATA 8US
The function of -this block is to’ manage all of xh~e internal 1 0 0 1 7 0 PORTC~ DATA BUS
snd-external transfers of both Data and Control or Status . ) OUTPUT OPERATION
wocds, It accepts inputs from the CPUJ Address and Can- i —REw AWRITE) .
ol busses and n turn, 1ssues commands 1o both uf the 0 0 ! r 0 4 0 _“DATABUS - PORT A
" Control Graups. ? (1) (= . O " 0 DATABUS-PORTS
|+ 1 o 0 DATABUS=PORTC
! Tl 1t 0 | 0 1 DATABUS=CONTROL
— = | DISABLE FUNCTION
(CS) X x X . X i 1 DATABUS= 3-STATE
h Ty ™
Chip Select. A “low" on this input pin enables the com- k + ! 41 N WL ILLEGAL CONDITION
mumiction between the 8255A and the CPY. x - x ] 1! 0 , DATABUS = 3-STATE
‘ L — l -
N - le .
! ) t . ene
' ——m i s I e
mou 2 "
) F o o K= o= :
A ‘ 1
; pres
T :l—\/J A v <
b oumtCronal BaTama .«A:‘ ]
e o < :q M = :
S _— ]
g 214 gy A
. s~ ]
: !
]
‘ [0 LA i cmone .
contaon = - <,‘:J:f>.:”..,
il Lt - .
¥ H
| I ]
3

Figure 3. 8255A Block Diagram Showing Data Bus Butfer and Read/Write Control Logic Fupctions
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(RESET).
Reset. A “high" on this input clears the control register
and all ports (A, 8. Cj are set to'the nput mode.

Group A and Group B Controls ’
The functional configuration of each port is program-
med by the systems software. In essance, the CPU “oql.
puts™ a control word to the 8255A. The control word con-

tains information such as “mode™. “'bit set”, “bit reset”

etc.. that initializes the functional conhiguration of the
8255A.

Each of the Control blocks {Group A and Group B) accepts

“commands” from the Read/Write Comrql Logic, receives

““control words" fron? the internal data bus and issues the,

proper comrhands to its associated ports, 1
Control Group A ~ Port A and Port C upper (C7-C4)
Control Group B - Part 8 and Port C lower [C3-COJ

The Control Word Register can Only be written into. No

Read operation of the Control Word Register is allowed.

Ports A, B, and C

The 8255A contains three 8-bit ports (A, B, and C). All
can be'‘configured in a wide variety of functional charag-
“teristics by the system software but gach has its own
special features or “personality” to further enhance the
power angd tlexibility of the 8255A.

Rort A. One 8-bit data‘output latchibufter and one 8-bit
data input latch,

"Port B. One 8-bit data input/output latch/bufter and one
.8-bit data input buffer.

Rort C. One 8-bit data-output latch/butfer and one 8-bit
data input butfer (no laleh-for input), This port can be
divided into two 4-bit ports under the mode control.
Each 4-bit port contains a 4-bit latch and it can be used
tor the control signal outputs and status signal inputs in
conjunction with ports A and B.

PIN CONFIGURATION

% rasd N’ ub’uu
sar ]2 n{)ras
rarly »1) ras

. sa0]a Y rar
{ ) l v ]s Y=
{ . v q © e " eesay
ooy, (1 it y o) »l o,
s 4 {1 1N ! B Sy P o, wEa
y =T # [ T : “de nEo
) | :‘ W [ 33e ] PnkS
= RN | e O P
¢ 1 . j I ey Ju2 »[C o,
, gl e iy n{"o,
m i3 s o s »f o
e = l Ay .0, [ vee
: - K w2 s, nl_ e
e :_clr:“ 1 s 10 ..
H 3 ot X >ns 1 » s 1) D" rn
L\ ! K= <l e nE
i -u:in el ™
. s | &
L I
R -
o we . . o (! PIN NAMES
S =0 P : S I B .
— n': e [ ® 2 | oara sus s oinecriowans
U ) | Resav RESET INPUT 1
o . , [£] CHp SELECT T
b i A5 READ INPUT - :
s J 1] WAITE (NPUT
A0 At PORY AOORESS
a PATPAS | PORT A coiT)
47 Foo POAT @ IBIT|
FCICO | PORTCMIT)
N Vee [ svous IR
. ’ GND. T_svoers —
Figure 4. 8225A Block Diagram Showing Group A and
Group B Control Functions '
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8255A OPERATIONAL DESCRIPTION
Mode Selection

There are three basic modes of operation that can be select
ed by the system sofrware

Mode 0 ~ Basic Input/Output
Mode 1 - Strobed tnout-Qutput-
Mode 2 - 8+-Directional Bus

When the reset input goes “Migh. all ports will be set to
the snput mode {1.e.. ail 24 knes wil be'in tha high im.
pedance state), Altei the resetis removed tne.8255A can
rematn 1n the input mode with no aadwuonal inihalization
required. Duning the execunor of the svstem orogram
any ol the other modes may be selected using a single
ouiput instruchion This altows a,single B255A to service
a vanety of penpherat dewces with a simpte saftware
mantenance routine.

The modes tor Port A arid Post B cun e secdratery vatined,
while Port C 1s divided 1nto 180 Dor1i0Ns as required by the
Port A and Port 8 definitions, All of the outpul reqisters, in.
cluding the status Hip-flops, will be reset whendver the
mode 15 changed Modes mav be combined so thay therr
functional definion can be a-borpd" o almost any 10
structure, For instance, Groun B ‘can be programmed in
ModeQ to monnor simple switch closings or disolay compu-
tationat resubts, Group A could be programmed 1n Mode 1
to momttar a keyboard or tape reader on an interrupt-driven
basis.

i 1' K A0ORESEBUS vl
- - 1]
C CONTR0LBUS ] I
11 . " :
- OATA T8 ] A
T P »
= b =
=0 weé 0.0, A, 4,
cs
32558
uoou~:{ 8 — S Ny a ]
j! 0 (~I\FT!0 £l EO = l'-I-O
<.z >,
8, PR, PG PG, . pe, P, Pa,
wopEy —f_ 8 < AT
T
<afio { 2 ! I x O
[K] XX
CONTROL CONTROL Pa,p,
Tt Cave oa o~ - TR
[ 8 < - A T
MOOE 2 e
[ T 1 . :
sfio i : s{Biolrécrional
vt ]
, P8, ——  Pa, PA,
St = =y e

Figure 5. Basic Mode Definitions
and Bus interface
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CONTROL WORD 1

0,

1
|
!

D,i,o,!n,{n,

T J

R

GROLP 8 I

! PORT € (LOwER)
MLV 4
2. oureur

i . PORT 8
[RRIT Y, 4
9= OuTPUT

MODE SELECTION
———— | L0-wo0E0

!
i
|
|
|
B o AN
{
]
|
!
6
[

GROLP &

PORT C UsPEm
ARNLT IV}
Q- outPUT

i i POAT &
T arinPuT
0« OUTPUT

MODE SELECTION

. MOOE SET FLAG .
‘ 1 ACTIVE

Figure 6. Mode _D-eliriit.idn Format

The mode detinthons and possible mode combinations
may seem confusing at first but aftera cursory review cf
the complete device ooeration a simple. logtcal 1O ap-
proach’will surface. The design of the 8255A has taken
110 account things such as efficient PC Board layout,
control signa! definition vs PC layoiut ang complete
functional flexibility to support almost any peripheral
device with no external logic. Such design represents
the maximum use of the available pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces sgftware
requirements in Controi-based apphcanons

231308-001
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L - R E | When Port C is being used as status/controt for Port AorB,
CONTROL wORD these bits can be set or reset by usmg the Bit' Set/Reset op-
eration just as if they were data oumut ports.
0 |0 [0y jO, [0, ]0,]0D, |0 »
* D Rl N I Interrupt Controt Functions
,’ ’ I When the 8255A is programmed to operate in mode 1 or,
« . . S L] Prormeser mode 2, control signals are provided that can’ ‘be used as
T 0-REssT interrupt redquest inputs to the CPU. The mterrupx re-
CARE . quest signals. generated from port C.canbpeinhibited or
enabled by setting or resetting the associated INTE flrip-
ST SELECT
TS flop, u smg the bit set/reset function of port C.
1'.;_%."_';_;#.:!. This function allows the Programmer to disallow or allow a
e L)
T R R specific 1/O device 1o nterrupt the CPU without aftecting
849089111 ve;
“*any other device in the interrupt structure,
INTE Hip-flop definition:
BIT SETAESET FLAG : .
0~ ACTIVE (BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable
Note: Ail Mask "lp-flops are automatically reset during
Figure 7. Bit Set/Reset Format il mode selection and device Reset.
Operating Modes Mode O Bastc Functionai Detinitions:
® Two 8:bit parts‘and two 4-bit ports.
® Any port can be input or output.
MODE 0 (Basic Input/Qutput). This functional configura- ® Outputs are latched.
tion provides simple nput and output operations for ® Inputs are not latched..
each of the.three ports. No ° ‘handshaking™ 1s required. ® 16 ditferent Input/Output configurations are possible |
data 1s simply written te or read from & specified port. in this Mode.
s = ae s
J SRS V. | et
o P 5- )6
I"— ‘A-———I d {’——— s =]

an FEAFAT /) -
i GRS O p— -

tao tos i
MODE 0 (Basic Input) : :
S
Wi . X 74
| . —— low - Yoo e )
e — XX |
Ikg ;4. ' - wa - -3 ’
R arao x . f _K
j !
ouTPUT
r— \n—;—d

MODE 0 (Basic Output)
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MOODE 0 Port Definition -
N\
a | a . _GROUP A GROUP B
' : - "I PORTC PORT C
0 lo3 'O PORT A RT 8
473 011 B weeery | * 4 7O ! reowen)
o ool o iourrur | qureur | o QUTPUT ) OUTPUT
0 ;0 ; a | v I oureur | outeur 1 OUTPUT | INPUT
O 0 1. .0 | OUTPUT | OUTPUT | 2 ' ineuT i OuTPyT
e , 0 1 ! OUTPUT : QuUTPUT | 3 | INFUT 1 INPUT
9 ' 8 0 OUuTPUT , inPuT 4 T OUTPUT ; QuTPUT .
0 1 0 ! OUTPUT  INPUT 5 . OUTPUT ¢ INPUT
’ 0 1 1 0 OUTPUT  INPUT 6 . INPUT  ° QuUTPUT
) i ! . OUTPUT ° INPUT 7 INPUT INPUT
' 0 0 0 ineuT OUTPUT 8 + OUTPUT ' QUTPUT
' 0 o . _weur T-outeuT 8 ouTRUT ; INPUT
1 0 1 O _INPUT ' QUTPUT ' 10 NPUT ouTPUT
10 1 ! _INPUT ' OUTPUT : 31 ¢ INPUT ¥ INPUT
[ 0 0 INPUT  ( INPUT 12 ' OUTPUT ¢ OUTPUT
1 1 0 1 INPUT INPUT 13 { QUTPUT  INPUT
: 1 1 1 0 INPUT Neut " T e TTineoY T outeuT
[ i 1 INPUT" INPUT 15 ¢ INPUT TINPUT
) .
; N
:MODE 0 Contigurations ;
CONTROL WORO =0 CONTROL WORD »2 E
» O & 0o 0 0, 0, D 9 5 0y 0, 0, B o, o,
[v’a'o{oia[&[o »ol : t}ﬂﬂﬂd.%}.]
M 1 i " L l i L
s Lo ray e, A L vy,
82554 i i '
-'—_,(‘__. rc, C, ] J r —ﬂg‘_. ’c, rc,
0y Oy =] c { ' 0y Dy €4 . .
L e e,
Py ST B Y NEIL Sy
CONTROL WORD o9 CONTROL R.OFO -3
% Oy O D, 0, D, 0, D, % 0 0o ©, 0, o, o, Op
l PR 4 I
Ivlololorolo[o l' Al 0!0 0{.10‘1 )
2. N : s
A Fa,pa, A ————— PA, P,
s2ssa, . 2354 .
—4—'——-":,’% “—7“—*'51"3‘
L c-l— L g.{ .
. 4 TR, TS
1 a —_/_'__. 8, #o, ] o——,g'ﬁ 8, ra,
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CONTAQL wORD 54

o, o, o, o, O, O, 9, O ' 3 3, 6 S, 0, 5 O,
r . .
v 9 a0 v e 0,0 =
- ! H
. . N
l
A Ll ’a, v,
02554 82554
. . 1
tee———— 3¢, o, - . rC,
'
0,0 e c - B R —— ¢
4 o)
— e, L
A
- 4
a s o 2 3.8,
4
CONTROL waRD =3 d ) CONTROL WORD »9
o o 0 O D0, D, O, O, ' % o, 0 D, 35 09, 9 D,
i 1 & v
troj0e,0 1 o a -1 & 1t 8 a4 v a3 9 o I]
1 N .
+ i b
4 [ ————— -
. A ra, 'H
i
42354 424%A
4 4
f————— . ’C, v s,
0, 8y =——mrm—e| c - ) SpjArcacisy ¢ -
4 R . 4
- e, %, R 2y P,
3 ' 8 [ :
. B se Py, ; [) s, rmy,
CONTROL WOROD =8 ZCNTAQL wORD 110
9. o, © ©, 3, o, o 3, [ 5% o, 0 0, D, O, I o,
v
voere 0 vy g ] i | 12 0 t a2 3 l
i
.3 ! g
A et b4, P, ; a sa, ra,
5255 82554
a , L)
) L S | - ————t——— e b, bC,
0, 0y =t < N . i T,y ] c -
4 4
e ¢ — ¢, 5,
1
i
L] i H - .3 .
. 8 fo—————— u.0n, i 8 | 8, Py,
1
. : -
CONTROL WORD =7 [ CONTROL WORD #11 .
0, O, Oy D, 0, 0 Oy 0, 0,°0, 0, 0O
l"’o'no ERE Pas
| 1o} PN IR B
| : A i
Y v
a il a,Pay
8255A 82554
. 4 4
r—— e, J—- Pt 5c, 5c, .
0,0, ~——— ! < . . S ¢
I S S
. S ¢, Pg, A e, 0c,
.8 ]
Ble—1 " e, 0, 8 fe—F——— 3, 8,

231308-001,
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CONTAOL WORD =12
9 O, Dy O 8y DO, O, O,

|lo'!o£v:3.a s.o]

22554

3,0,‘-'_._._* . [

]
g, e,

!

CONMTROL wOAD »14
°, o, O, b, ©, 0, O,

By
[v,’alo,:l['o'lgﬂ' ’
i RN .

N
& fo—m—pmme PA, ’.ﬁ
82534

4

5 | ———— PC, ’C,
0, 0. =] F

. .
7 .’C, ’C,
3 e, r,

CONTROL wORD =t)

B2S5A

0y Dy ] < -,

4
f—————— 5, PC,

3 sa, b,

CONTROL WQRD =18
0, 0, o 3, D, 0, B, 3

A ._,'_’___ 5, P,
22554
, b e fo——t e, 5,
R e~

k]
- ek rCpC,

p.ﬁ;l—-—-n,'g‘

o
F

o
E

o
S

Operating Modes

-~
MOI?E 1 (Strobed tnput/Qutput). Thus functional con-
figuration provides a means for transterring VO data to
or from a specitied port in conjunction with strobes cr
“handshaking™ signals. In mode 1, port A and Port B use
the lines on port.C to genérate oraccept these ‘hand-.
shaking™ signals. ’

Mode 1 Basic Functional Definitions.

Two Groups (Croup A and Group B!

® Each group contains one 8-bit'data port and one 4-bit
control/data port.

® The §-bit data port can be either input or output.
Both inputs and outputs are tatched. .

® The 4-bit port is used for control and status of the
8-bit data port.
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Input Control Signal Definition

STB (Strobe Input). A “low” on this nput 10ads data into

the input latch.
IBF (Input Butfer Full FiF)

A “high™ on this output indicates that the data has Been
loaded into the input tatch:in essence, an acknowledgement
IBF is set by 'STB input being low and s reset by the rising
edge of the RD input. 7

INTR (Interrupt Request) .

A "high™ on this obitput can be used to interrupt the CPU
when an input device fs requesting service INTR is set by
the STB is a ““one”, IBF is a “one* and INTE is a “‘one”
It is reset by the falling edge of RD, .This procedure allows
an input device to request service from the CPU by simoly
strobing ite data into the port.

INTE A
Controlled by bit set/reset of PC,.
INTEB

Controlled by bit set:reset of PC,

— — e ———

CONTROL WORD
, 3, O, O, 0, 0, 0, B,

L

- e NRYT
3= OuTHUT

ey b 3,

x‘l

b———0

MODE 1 -PORT B

CONTROL #ORD
B, D, Dy D, D, 0, O, D,

»8, P b o
e —
T el m,
B 9
[P el
—
.-

——— A TR

H
i

Figure 8. MODE 1 Input

S - -
18 / y
Tgr = o
INTR

INPUTPROM __ |
PEAINMERAL

Figure 9. MODE 1 (Strobed Input)
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Output Controt Signal Definition

OBF (Output Butfer Full F/F). The OBF output will go
“low toindicate that the CPU has writlen cata out 10 ine

specified port’ The OBF F.F will bg sei dy the rising eage .

of thé WR input ana reset by ACK tnput bemng tow

ACK (Acknowledge Input). A “low" on tris input nforms
the 8255A that tne gata from port A or port B nas oeen
accepted. In essence. a response from Ine perinhera
device indicating that 1t has recreved tre ¢ata outoul o
the CPU

INTR (Interrupt Request). A “high on thss outoul can ne
used to interrupt the CPU when an output device nas
accepted data transmitted by the CPU INTR is set wnen
ACKrsa“one” OBFisa“one angiINTEisa one Itis
reset by the falling edge of WR

INTR (interrupt Request)-A hign on ths oulout can pe
used to interrupt the CPU when’an outoul Cevice nas
accepted data transmitted by the CPU iINTR 15 set wnen
ACKisa“one’ OBFi1sa One” andINTEisa one It
reset by the failing edge of WR

INTEA | :

Controtled by bit sel rese; of PC: -

INTEB

Controlied by bit set reset ot PC-

CONTPOL wodD
0, 9y 2, ©, 3, 0; D, 04

MQDE ¥ +POAT A

COANTAOL woRD

un ) ‘a'm,\(‘\/-sq :

0, 0¢ D, O, b, C, D, 0,

Coy

-1 NPT
Q- QUTPUT {9 ¢

LI

o, ra,

 —

——_‘—c'i‘

——— wTa,

OOt 1,008 B2

|
|
!
|
!
|

Dz i ke

ra

-

‘Figure 10. MODE 1 Output

g

NTR

ﬁgure 11. Mode 1{Strobed Output)
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P L r—

CONTRGL #OAD
Oy By Oy 0, 0y O
[T DOOETT
| !
o !
| i — ;e { .
. 1 INPUY
i 3. ouTruT .
o :
) : [t I
v S ey S,
@ - ouTRYT [ S S |
) 5 L "y o
i (3 o ———
- GROUS B W00E
0+ MOOE 0
1« MO0E 1 ’ 3
I L o 2y f—F =10
Figure 13. MODE Control Word Figure 14. MODE 2.
i =
DATA FAOM

CPY TO £2884

' P N
LR, \ i -
—— gy -
Ly —= 1 ot
19f / \
. ¢
- H———*’i ——tap - kg *=—

RIPHEAAL — e ——— - ——— e o v - —————

’ i " — t...._ -t r— g

o ' T/

DATA FROM  OATAFROM -
PERIPHERAL TQ 82584 : §255A TO PERIPHERAL /
: DATA FROM
, 8255A TO 5080
. . . . Figure 15. MODE 2 {Bldirectionai)

NOTE  Any sequence where WR occurs before ACK and STB occurs before RO 15 permissible.

HUNTR = |BF - MASK + ST8 - RO + OBF + MASK » ACK - WR }
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MOOE 2 AND_ MODE 0 {INPUT)

re, ————‘IHY&

"CONTROL WORD c, po—————— ifK,
Oy Oy & 0, By O; D, D,

L [+ XX o ]+ o] i s,

<, ey i85,
1= irUT
0 OUTIUT s
o “_7‘_*'.‘"
AD ———agd
f e K]
wR

MQOE 2 AND MDOE 0 (OUTPUT)

ey - TR, ]
T TN g
’ 2y ——*= GaF,

CONTACL woRD cy fo—— 3%,
9, 04 Oy O, 0, D, 0, O,

L PO o ] ~

m?l - ‘ F—— “’l

1. eeyT

0« ouTrUTY 3
Y e

Y e ”

N

MOOE 2 ANO MODE 1 {QUTPUT)

T,
KT
o~ — oaF,

COMTROL WORD o, v
D 0y Oy 0, 0, D, 0, 0,

LD D] |, e, fo— 7,

PCy e 587,

MODE 2 AND MODE 1 {INPUT)

e INTR,
N
ey —— ¥,
CONTROL wORD —

Py po——— ¥,

S 5 0 o, 0; b, 0, D, 1

T T

L #<, fo—— 5T,

76

Figure 16. MODE Y% Combinations
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8255A/8255A-5 .
Mode Detinitlon Summary
MOOE 0 MODE 1 MODE 2
IN our IN our GROUP A ONLY
Pag IN out IN out ——— .
PAy IN out IN 1 ouT -—
PA2 IN our IN 1+ ouT -
PAy IN g QuT IN | our -
PAs | N | our N our |- <
PAs 1 N @ OUT N ouT -
Pag 1IN our N out -
PA} IN ' QuT IN ' our ~———pe
[ IN ouT IN out —_— 7]
P8y 1 N our IN out e
PBy 1IN . OuT IN our - —
PB3 ;N ! out IN our K <1 MODEO
Pey | N out N ouT — |- OR MODE 1 ‘
PBs 1IN ' OuUT N out - ONLY
PBg ¢ N ' OuT N, our -_
Pe; 1 i our N boour | —_
T - 2 - -

Tk, * ouT INTRg | INTRg 7]
PCy 5 W1 our 18Fg | O8Fg o
P2 . IN ., OuT STBg | ACKg o
PC3 | N - OUT INTRA © INTRy INTRA
PCs § IN ouT $§TBa l 1o STBa -
PCs ] IN | ouTr | 1BF 5 l 110 1BF 5
PCq w | our ‘wvo | ACka ACK A
PCy § N ouT o f OBF 5 OBF

Spicial Mode Combination Considerations

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

1f Programmed as Inputs —
All input lines can be accessed during a normal Port (o4
read.

If Programmed as Qutputs —
Bits in C upper [PC3-PC4} must be i'ndividually accessed
using the bit set/reset function

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

Sourcs Current Capability on Port B and Port C

Any set of sight output buffers, selected randomly from
Ports B and C can source 1mA at 1.5 volts. This feature
allows the 8255 to directly drive Darlington type drivers
and high-voltage displays that require such source current,

Reading Port C Status

In Made 0, Port C transfers data to or from the penpheral
device. When the 8255 is programmed to function in Modes
1 or 2, Port C generates or accepts “hand- -shaking'” signais
with the peripheral device. Reading the contents of Port C

77

allows the programmer to test or verify the “'status’ of each
peripheral device and change the program flow accordingly.

There is no special instryction to read the status informa-
tion from Port T. A normal read operation of Port C is
executed to perform this function.

INFUT COMFIOURATION
OQ

9, 04 Oy. D0,. & 0y . 0,
[vo l 1o I m;,Tmrz,llml-l{limuﬂ 8%, [nnrnl]

GROUF B

GROUP A

OUTPUT CONFIGURATION
O O 0 o,

'lg'.lm.[ ::J uo'l-m.

GROUP A

0, )

T
NTE, | GBF, mrn.]

"GROWS B

Figure 17. MODE 1 Status Word Format

0;

Oy O B0, 0 O, O
lc—v"l n}n,I 18K, ]ann,'nmn.l><l><]>q
" cmouea * - GROUR S

_IDEFINED 8Y MOOE 0 OR MOOE 1 SELECTION)

Figurs 18. MODE 2 Status Word Format
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APPLICATIONS OF THE 8255A

The B8255A 1s a very powerful tool for interfacing
penpheral equipment o the microcomputer System i,
~fepresems the optimym use of availadle pins and 1s flex.
ible ertough to interface almost any. I/10 device withoyt
the need for addilional external logxc’,

Each peripheral device in a mncrocompuier system
usuglly has a “'service routine associated with 1t The
routine manages the software interface between tne
gevice and the CPU. The functionar detinition of the
8255A is programmed by the IO service routine ang
becomes an extension of the system software. By ex-
amining the 1O devices interface charactenstics for
both data transter and timing, and matching this infor.
mauion 1o the examples dnd tables 1n the detailed opera-
tional description, a control word can eastly be devel-
oped 1o intralize the 8255A to e“xactly ht the applica-
ton. Figures 19 through 25 present a few examgples ot
typical anphications of the 8255A.

| wrennger
stovest )
: :
g ;
s, —
\
4 = Silmas 0m PEED
n,, p—f e PaINTFS
LY S— ——
[TV S, —
wooer |
QuTRyT - CE
ey 1 5 “amuga S
b ] | Atuars 3
1% b——foaranenoy jo ] i
ey fo——] acx —i i
R:‘ ———={ PAPER FEED e g '
#Co i FOAWARD R EY b ]
osaa 3
| ey f— ——
[ S e
P" — - '
10 ——0] j——=1 DATA R€ADY
Vo [ ]
wobe + oy feend i PAPYR gED
~OuTRUT ! M
: P“ — =1 ECRWARD Aty
. {#80 e r——{ a1080%
¥ ’ . CAARIACE SEN
'5 *C, f——=fDars agapy
156, v—— acx 3
"<, 2
H .
i CONTROL LOGIC AND DRIVERS
INTERRUST
agQuest

Figure-19." Printer Interface

INTERALPT
REQUEST 1

I ] *% 2,
- B "
l " "y | T, FuLLY
M . . DECODED
i ) e KEYBOARD
, PP i,
- »
I WGOE Y ,:’ ™ r
' weuts § P4 S
°a. CONTROL
i .
o, | srapse
v gy “ed ALK
3 -
', LN
o8, s,
' 8URAGUGHS
e B2 Sev scam
Had} a, o1sPLAY
o8, 8,
vMooE s | "% - b
QuisuT | "9 BACKSPACE
. ., CLEAR
.t DATA READY
et e Ak
4 rc, SLANKING
»ey  PC, CANCEL WORD
INTERRUPT
AEQUEST,

Figure 20. Keyboard and Display Interface

e
plhe =

1NTERAUPT
*EQUEST
s
xl PQ, i I.
' 8, for——— {a,
i ra, - .
M) FulLw
wdoe v | 24, "1 ckcacen
aneums |y a, <tvecasp
. "
Ll SMAET
- 1258a ~
»a, contaoy
"y sTaose
’ o, ACKNOWLEDCE
! Py p——————=f ausv o1
{ ", | rasr Lt
f—— - m o o —_——
. =
1 ey So— TEAMINAL
re, T T ADORE ST
s, T T,
-~ .
“oo€a | "8, \__",
! Ut g e — | SN—
b T,
rs, - —
e, —y " Ly
=

« Figute 21. Keyboard and Termi

Intertace
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8255A/8255A-5
INTERRUST ‘}
APPLICATIONS OF THE 8255A REQUEST '
! N
The B82S5A is a very powerful tool tor nhte(!acmg "< | *5 R, :
peripherat equipm:ent to the microcomouter system |t A, R, I
fepresents the optimum use of available pifs and.1s Hex. ! e~ ofessrs |
idle enough to interface aimost any 4O device without i } Ay " ceveoaro ,
the need for additional externat logic, i A ; :' '
' Pay y
Each perpneral device in a microcomputer system ;‘ ooy 1 P8 fo———— courr !
usually has a “service routine associated with it, The . Pa, CONTROL .
foutine manages the software interface’ between tne h i . i
device and the CPU The functional definition of the: Cq o sTR08E X
8255A is programmed by the 10 service rounne and "oy sex .
becomes an extension of the system scliware. By ex- !
amining the Q. devices nterface charactenstics for
both gata transter ang timing..and matching tmis infor- Ny -
mation to the examples and tables in the detaded opera- . i ,‘f s
tional description, a conlrog word can easily pe devel- ;‘,'} , .gst;t:osuuczs ‘
oped to nimalize the 8255A to exactly h! tnhe applica- re, s, DisPLaY -
tion. Figures 19 through 25 presers a few examples of 8, 8,
typicdl apohcations of the 8255A. T pely LY A
wurpun "8 sacksrace
¢ ' p8, CLEAR
§ 1 P, DATA READY
o [ ack
PCq BLANKING
-::::n;v ’c, FC, CANCEL wORD
' A 4
<y, i N INTERRLPT
" MEQUEST
ra, —— ! \ . .
(7% S S v =y y
A e | Ao gk Lo Figure 20. Keyboard and Display Intertace
[T S— — s
| TN L. ]
o Oy — |
Poa, b ™1 . <ammra ‘
! et HER LY 1 NTERAGRY
Ire, f—fcarancany b ] neovest T )
"y fe—] ate b -
© My p—]rargnstip | ] "<, 1, 3
Py ] FORWARG REY ] * °
1258a ra, ",
[ ) S E ray L
i o8, f—u S wgog v | 78, ™ oecoio
bl weut |, ", tveoamp
\ ") e ] Darta mfage vg‘ I‘ 1
", ——] fe——d ace .
0011 ey ——o o] paren 15 assa 40N SmEy
OUTPUT L i f T e | FommARD s va, conTaoy
8, e y—{ 280N
B ‘——4 CARRIACE ST PC. sTROBL
i °C, p——f 0ara meagy - e . ACRNOWLIDGE
<,y |*——v acx 13 4 : .
N <, susv Lt
‘ ”<, . - rc, TEST LT
S —
COMTAOLLOGIC anpDmvERs L1 L Mt =
INTERRLST j " TERunaL
AEQUEST rs, i ADO®E 53
», S
woog o | '8, ot
NPT et e ] T
p " - ., [ S S
Figure 19. Printer Interface ’a, R
., - e e
Keyboard and Terminat Address

78

Figure 21,

interface-
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ABSOLUTE MAXIMUM RATINGS® *NOTICE: Strasses above those Iisted under "Absolute’
) Maximum Ratings™ may cause permanent damage to the
davice. This is a stress rating ohly and functional oparg.
tion of the device at these or any other conditions abovs
those indicated in the operational sections of this specit.
cation is not implied. Exposure to absolute maximum °
With Respect 10 Ground . | . -05Vio+rv rating conditions for extended periods may affact device
Power Dissipation e T Watt reliabulity. -

Ambient Temperature Under Bras. . . 0°C 10 70°C
Storage Temperature . .. .. . .. .. -657C to-150°C
Voltage on Any Pin

v

D.C. CHARACTERISTICS  (Ta = 0°C 10 70°C. Vc = ~5V = 10%, GND = vy~

Symbdot . . Parameter Min. | Max. | Unit TntXCondIQona !
ViL Input Low Voltage . |-05] 08| v )
Vin lnput'H»qh Voltage 20 | Vee v
Vo (DB} [ Output Low Voltage (Data Bus) 045°} Vv loL = 2.5mA
Voo (PER) Output Low Voitage (Peripheral Port) 045! v lgr = 1.7mA
Vou(D8) | Qutput High Voltage (Data Bus) 24 A low = -400uA
Vou (PER)] Output High Voltage |Peripheral Portf | 2.4 A tou = -200uA
ipaal't ] Darlington Orive Current o |-10 ] 40 | mA Rexy =750 Vexr= 1.5V
lee Power Supply Current 3 ‘120 mA
e Input Load Current 210 | pA Vig = Vg to OV ,
lorL. | Output Floar Leakage ; 1210 | ua | Voyt =Vee to .45V
.NOTE: :
“1. Avsilable on any 8 pins from Port 8 and C.
CAPACITANCE {Ta = 25°C, Ve = GNO = 0V)
Symbol . Parameter Min. { Typ. | Max. Unit " Test Conditions J
Cin Jnput Capacitance | 10 pF tc = IMH2 . ; .
Cuvo’ N 170 Capa'cx(ar)c; - | 20 i pF iUnmasured pins returned toGNDJ1 )

A.C. CHARACTERISTICS  (Ta 0G0 70°C. Vog =/ 5V = 10%, GND = 0vj - -

Bus Parameters .
READ . .
) . 8255A 8255A-5
Symbol Parameter Min Max. Min. Max. | Unit
tAR Address Stable Before READ, 0 o s ns
tha Address Stable After READ | 0 0o’ ns
taA READ Pulse Width 300 300 ns
R Data Valid From READI ! ) 250 200 ns
toe Data Float After READ 10 150 |Oj 100 - ns
tRv .| Time Between READs and/or WRITEs 850 850 ns
80 N
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~.C. CHARA CTERISTICS

WRITE

(Continued)

Paramaeter

{ Sym bot‘

W

T
%
, Y‘Aw‘_ f
' |
|

Address Stable Before WRITE

twa Address Stadie Arrer WRITE
- tww | WRITE Pulse Wigth

Data Vaid 10 WRITE(TE ).

twp

fow ‘]L

Data vaid Afger WRITE

OTHER TIMINGS

MOTES:

1 Test Conditions; Cy = 150-pF
2. Penod of Reset pulse must be atleast 50us qunng or afrer power on. Subsequent Reset pulse can be 500 ns min,
3. iNTR! may occur as earty as WH|. :

° For Extended Temperature EXPRES S us:

A.C. TESTING INPUT, OQUTPUT WAVEFORM

e MB255A eléc ricar parameters

——
| wmer oyreyr
H
!

} | 8255A i 825545 | -
Symbol ; Parameter ! Min. l "Msx, ' Min, ’ Max. Unit
'ws | WR =1 toOurou 'l - 1§ -soo-[= ] 350 |
1 4 y - H N 2 -
tim Peripherat Data Betore RD i, 0 ! ng
w | . —! | [
l tug ll Peripheral Data 5 trer RD ¢ o] I i 0, ns
tax ACK Pulse Winn | 300 | i 300 | ns
1933 I ST8 Pulse Widin ‘ i 500 f { 500 [ A ns
s | FPer. Dat3 Before T.E. of TR > 8¢ V. =0 @il ns
ton I Per Dais Afrer T.E ot STR R i | <120 f . ns
" __wo | ackso 10 Outpur! '} : ! 300 {300 ’ ns
] - . /
»r,(g i ACK =1 to Output Floar AL | 250 P20 | 250 ns
Wog | WR = 1to0BF -l ! . 8% | | 650 | o
tacs ! ACK = 01008F = 310 i] 37 SeftN | " 3s0 | s
tss | STB =010 1BF < it ; 7 sl Io g ns
1 T + - - ——y
s, RD=110i8F =g ’ ! 30 i l 300 ns |
'®ir  } AD=01t0 INTR=Q1 “ {400 |- 400 | ns ],
T ‘T‘ ST8 = 110 INTR = 1111 T S) iee T [ 30 | 1
tAIT .} AEK =1 to INTR = 117§ / ’ 350 i l 3s0 ) ny _.!
-4 | > "_\‘—*_
) b - 13 . J : ‘,
‘ wir [ WR-o0winTR of ! L { ss0 ] 450 ns ,

&

T

2,0 20

rd
:> TEST POINTS (\

AL CESTING mBrtg im,
PO

B
4 A U S

[

£ ORsEN AT 1y ER A Sy
SUREMENTS aRE masE 4% - °

ANDC 1ty fpe
- CORA TS

SPECHFICATICN <

Veu-iSSET AT vARIOY

A.C. TESTING LOAD CiRCUIT

MCLUDES JIG C.

SVOLTAGES DUAING TESTING TOGUARANTEE ™E
&

APACI TANG

81



mte[ . ) . % 8255A/8255A-5

—

WAVEFORMS

MODE 0 (BASIC INPUT)

— Yo gty et
0,0, X XS
; ’ e ) : ‘wa ~
3 a1, a0 X x
outrur

82




xnté[ 8255A/8255A-5 .
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WAVEFORMS (Continued) *
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