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ABSTRACT

This thesis mentions about the test of IC TTL by using the
system of microprocessor +to help in testing which is out
circuit., The single board microcomputer of ETT CO.,LTD company
is slso used as the main system to control all tests.

In chapter 1 and 2, it will be s8bout the principle and
fundamental devices of IC test in every type. Chapter 3 will be
an explanation of the component of hardware and software that
are used to test IC TTL which is open collector. Chapter 4 will
be 8 test of IC that wants clock pulse. And in chapter 5, there
will be 8n explanation of IC Monostable Multivibrator testing
in hardware and also in software. Apart from this,the lasat
chapter will be presented as a conclusion of the specification

of the 1IC TTL 4tester and wha£ should be continuing to be

developped for the purpose of it's better efficiency.
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CPU  "Z780.TBL"

HOF  "INTg"
PORTIAI QU 82h
PORT1B: EQU  83h
PORT2A: EQU  86h
PORT2B: EQU 87h
DATA1A: EQU  80h
DATA1B! EQU 81h
DATAZA: EQU  84h
DATAZB! EQU 85h
PORT3B: EQU  8Bh
PORT3A! QU 8Ah
DATA3A! EQU  88h
DATA3B! EQU  89h
ORG  6000h

R332 8822323882222 3223222 2]
t% MAIN PROGRAM IC TESTER %

PRERRRERNREERRRARRNERARRRRRRR

CALL DELAY

START: LD A,03h {tCALL CLEAR DISPLAY
RST 10h 1 BUFFER
LD HL,PROMT 1LOAD PROMT

LD DE,3FE7h
LD 8C,0007h

LDIR

LD A,04h 1CALL DISPLAY

.



LD B,40h

RST 10h
SETCOL: LD B,00h {SET COLOUM
'f
LD IX,3FEAh {KEY IN

LD 1Y,2000h
LOOP1 CALL SCANX JCALL SCANKEY
LD A,00h {COMPARE KEYIN
LD DE,TABLE
CHECXNUM: cP ¢
. JR Z,WORK
INC DE
INC A
CP 0Ah
JR NZ,CHECKNUM
LD A,C {CKECK KEY DELETE
CP 11h
JR Z,DEL
PUSH AF
LD A,B
CP 03h
JR 7,CHECK2
JR LOOP’
CHECX2: POP AF
CP 13h
JR Z,TEST

JP LOOP

WORK: LD A,B



DISP:

DEL:

CP 03h
JR NZ,DISP
LD IX,3FEAh
LD A,(DE)

LD (1X40),A
LD (1Y40),C
LD B,01

LD A,00

INC X

INC 1Y

LD (3FEBR) A
LD (3FECh),A
LD (2001h),A
LD (2002h),A
JP LOOP

LD A, (DE)

LD (1X+0),A
LD A, (HL)

LD (1Y+0),C
INC 1%

INC B

INC 1Y

JP LOOP

LD A,B

CP 00h

JR NZ,DELI

LD A,00h

LD ¢1X+0),A



LD (IY40),A
JP SETCOL
DEL1Y DEC 1X
DEC 1Y
DEC B
LD A,00h
LD (1X+0),A
LD (1Y+0),A
JP LOOP
TEST! LD A,03
RST 10h
LD HL,TESTTABLE
LD DE,3FE7h
LD BC,0007h
LDIR
TESTO! CALL SCANK
LD A,C
CP 11h
JP Z,START
CP 13h
JP Z,ADDCOLUM

JR TESTO

2322322322232 22222282

1% TABLE DISPLAY ¥

$RERRRRRERRERRERR R RN

TABLE: DFB 3Fh,06h,5B8h,4Fh, 66h,6Dh, 7Dh,07h, 7Fh, 6Fh



PROMT:

TESTTABLE:

PASSTABLE:

FAVLTABLE:

CANTTABLE:!

DELAY:

DELAYO:

DELAY1:

SCANK:

CHECK:

DFB 06h, 39h,40h,00h,00h,00h,00h
DFB 00h,78h,79h,6Dh,78h,00h,00h
DFB 0Oh,73h,77h,6Dh,6Dh,00h,00h
DFB 00h,71h,77h,06h,38%h,00h,00h

DFB 39h,77h,54h,02h,78h,80h,00h

R 2823232222323 2222232222322 )
t%¥ SUB RUTINE DELAY TIME *

R2358323333332 2832228302282

PUSH HL
LD HL,01FFh {SET DELAY TIME
DEC L {SET REGISTER DE

JR NI,DELAY]

DEC H {SET REGISTER DE

JR NI,DELAY!

POP ML

RET
(RIS RE LSRR3R 00323228022
1¥  SUB RUTINE SCANKEY PROGRAM %
PREREERRERRRRRER R R RN RN R R RS RN RER

LD A,O0FFh

LD (3FFBh),A

LD 4,05

RST 10h

LD A, (3FFBW)

CP OFFh

JR 7,SCANK

LD C,A

LD A,05



RST 10h
LD A, (3FFBh)
CP OFFh
JR NZ,CHECK
RET
LEREERRERRERRRER R RE
+% ADD COLUM 1,2 %
PERERERRRR R AR ER
ADDCOLUM! LD A,(2002h)
LD 1, 2001h
RLD
LD A, (HL)
LD (2001h),A
P ERERRRRRRRRR R RE R R RN AR RRR RN KR
1 ¥ FIND IC NUMBER! ¥

PERERRERRRER AR R R E R R RRRRRRRRRNRR

LD A,(2000h)

CP 00h

LD HL,NUMICO

LD DE,DATAICO
JR Z,FINDNUM

CP O1h

LD HL,NUMICI

LD DE,DATAICI

JP I,FINDNUM

CP 02h



LD HL,NUMIC2
LD DE,DATAIC2
JP Z,FINDNUM
CP 03h

LD HL,NUMIC3
LD DE,DATAIC3
JP Z,FINDNUM
CP 04h

LD HL,NUMICA
LD DE,DATAICA
JP I, FINDNUM
CP 05h

LD HL,NUMICS
LD DE,DATAICS
JP Z,FINDNUM
CP 06h

LD HL,NUMIC6
LD DE,DATAICE
JP 7, FINDNUM
CP 07h

LD HL,NUMIC7
LD DE,DATAICT
JP 2 FINDNUM
CP 08h

LD HL,NUMICB
LD DE,DATAICS

JP Z,FINDNUN

RERRRRRERREARR R RE RN R RAR LRI AR AR R R



E CANNOT 1C NUMBER 3
{EERRERRER AR R AR R AR R R R S AR
CANTFIND: LD HL,CANTTABLE
LD DE,3FE7h
LD BC,0007h
LDIR
CANTFIND1: CALL SCANK
LD A,1Ch
OUT (DATAZ2B),A
Lp A,C
CP 13b
JR NZ,CANTFINDI
JP START
USRS RAI i iai b iddiRidi i it iy il id
1% FIND IC NUMBER2 & CHECKX ADDRESS #

| EEERERRERE AR R AR R AR AR R R R R LR R SR AR AR

FINDRUM! LD A,(2001h)
LD B, (HL)
FINDNUNT: INC HL
LD C,(HL)
cr C

JP 7,STARTCHECK
INC DE

INC DE

DJNZ FINDNUMY

JR CANTFIND

$FERERRRRRRRRERR TR R ER



NUMICO1

HUMIC1:

NUMIC2:

NUMIC3:

NUMIC41

1%

TABLE NUMBER IC *%

P RERRRRRRERRERRRE R AR

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

51h,00h,01h,02h,03h,04h,05h,06h,07h,08h,

09h, 10h, 11h, 12h, 13h, 14h, 15h, 16h, 17h,20h,21h,22h,
23h4,25h,26h,27h,28h,30h,32h,33h,37h,38h,40h,42h,
43h,44h,45h,46h,47h,48h,49h,50h,51h,52h,53h, 54h,
55h,60h,61h,62h,63h,64h,65h,70h,71h,72h,73h,74h,
75h,76h,77h,78h,80h,81h,82h,83h,84h,85h,86h,87h,

86h,89h,90h,91h,92h,93h,94h,95h,96h,97h,98h,99h,

57h,00h,01h,02h,03h,06h,07h,08h,09h, 10h,
11hy12h,13h, 14h{ 16h,20h,21h,22h,23h,24h,25h, 26N,
28h,32h,33h,34h,35h,36h,37h,38h,38h, 40h,41h,42h,
43h,44h,45h,47h,48h,50h,51h,52h,53h,54h,55h,56h,
57h, 58h,5%h,60h,61h,62h,63h,64h,65h,66h,67h,68h,
6%h,70h,72h,73h,74h,75h,76h,77h,78h,79h,80h,81h,
82h,83h,84h,85h,86h,87h,88h,90h,91h,92h,93h,

94h,95h,96h,97h,98h,99h,

25h,21h,26h,40h,41h,42h,43h,44h, 45h, 461,
47h,A48h,4%h,51h,53h,57h,58h,59h,60h,61h,65h,66h,
73h,74h,75h,76h,78h,79h,80h,81h,83h,84h,85h,90h,
935,95h.98h.99h.
25h,20h,21h,22h,23h,24h,25h,26h,27h,47h,
48h,51h,52h,53h,61h,62h,63h,64h,65h,66h,67h,68h,
73h,74h,75h,76h,77h,78h,79h,81h,B85h,86h,90h,93h,

95h,96h,98h,99h,

08h,12h,24h,25h,26h,28h,45h,47h,80h,



NUMICS5: DFB 1Eh,21h,24h,33h,34h,37h,38h,39h,40h,41h,
DFB  43h,44h,45h,47h,48h,50h,51h,52h,63h,64h,68h,69h,

DFB  73h,74h,79h,82h,83h,88h,95h,97h,98),

NUMICG: DFB  26h,04h,05h,20h,21h,22h,23h,24h,25h,26h,
DFB  27h,28h,29h,30h,31h,40h,41h,42h,43h,44h,45h, 46h,
DFB  47h,48h,49h,51h,52h,53h,54h,55h,56h,57h, 68h, 69h,

DFB  70h,73h,784h,75h,76h,

NUMICT! DFB  0%hy1th,12h,23h,25h,32h,33h,79h,84h,86h,

NUMICB: DFB 12h,21h,22h,23h,24h,25h,26h,27h,28h,41h,

DFB A2hyA3h,A4hASh,AGh,61h62h,B3h,64h,

PRRRRRRRRRRERRRRRRRRD S RRRAX
1% DATA 1C ¥
B2 2822222222233 23333332
L5001 DFB 00h,01h,80h,94h,00h,06h,04h,60h,63h,07h,0A0h,0D5h,
-DFB 06h,0C0h,0B6h,05h,80h,94h,04h  {1537,L503C, L526C,
11538C
LS01C: DFB 01h,20h,41h,02h,06h,04h,20h,41h,06h,60h,63h,07h,
DFB QAGCh,0D5h,06h,0C0h,0B6h,05h,
L5021 DFB 00h,01h,20h,41h,02h,06h,04h,0C0h,086h,06h,40h,22h,
DFB 05h,80h,94h,04h,20h,41h,06h 11528,L5128
1504 DFB 00h,01h,40h,55h,01h,06h,01h,40h,55h,05h,0A0h,0A2h,

DFB 06h 11514,1505C, §L506C, LS16C

LS07C:  DFB 01h,40h,55h,01h,06h,02h,0EQh,0F7h,07h,00h,00h,04h



L508:

L5101

LS11t

L513:

LS211

L5231

L925:

L5271

L5281

LS30:

L532:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
PFB
DFB
DFB

DFB

DFB
DFB
DF¥B
DFB
DFB
DFB
DFB
DFB
DFB
DKD
DKFB
DFB
DFB
DFB

DFB

DFB

1 LS17C
00h,01h,80h,94h,00h,06h,05h,00h,00h,04h,20h,41h,
06h,40h,22h,05h,0E0h,0F7h,07h,20h,75h,05h {LS09C
00h,01h,00h, 1Ch,05h,06%,08h,00h, 14h,05h,00h,86h,
07h,40h,55h,05h,40h,0D7h,07h,0A0h,34h,05h,0A0h,0B6h,
07h,0EQh,75h,05h,0EOL,0E3h,06h 1L512C
00h,01h,00h,14h,01h,06h,08h,00h,00h,04h,00h,82h,06h,
40h,41h,04h,40h,0C3h,06h,0A0h,20h,04h,0A0h,0A2h,06h,
0EOh,61h,04h,0E0h,0F7h,07h, 4 L5 15C

00h,01h,00h, 1Ch,04h,06h,0Ah,00h, 14h,04h,00h,15h,05h,
40h, 54h,04h,40h,55h,05h,20h34h,04h,20h,36h,06h,20h,
35h,05h,20h,37h,07h,60h,76h,02h,60h,63h,07h  {LS20,
1 LS540, L522C

00h,00h, 14h,00h,06h,0Ah,00h,00h,04h,00h,02h,06h,00h,
03h,07h,40h, 42h,06h,40h,43h,07h,20h,20h,04h,20h,21h,
05h,60h,60h,04h,60h,61h,05h,60h,77h,07h

00h,00h, 1Ch,08h,06h,02h,00h, 14h,08h,0F0h,0E3h,0Bh
00h,00h, 1Ch,04h,06h,0Ah,80h,94h,04h,0E0h,81h,06h,80h,
83h,07h,0C0h,0C9h,04h,0C9h,0C1h,05h,0C0h,0C3h,07h,AOh,
0AZh,06h,0A0h,023h,07h,0EOh, 0E2h,06h,0EOh0E3h,07h
00h,00h, 1Ch,05h,06h,08h,00h, 14h,07h,00h,82h,06h,40h,
A41h,04h,40h,0C3h,06h,0A0h,20h,048h,0A0h,0A2h06h, 080N,
b1, 04h, 060K, 083h,06h
00h,01h,20h,49h,06h,06h,04h,20h,41h,06h,80h,24h,05h,
40h,92h,04h,0C0h,0B6h,05h 1LS33C
00h,00h,18h,04h,06h,0Ah,00h, 10h,04h,20h, 10h,04h, 40,
10h,04h,80h, 10h,04h,00h,11h,04h,00h, 12h,04h,00h, 14h,
04h,00h,90h,04h,00h, 10h,05h,0EOh,87h, 05h

N

00h,80h,9Ch,04h,06h,04h,00h,00h,04h,0C0h,0D6h,06h,



1542

L5731

1574

L543:

1544

L5445

LS48:

1549

15501

L§511¢

1552

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB

DFB
DFB
DED
DFB

DFB

DFB

0AOh,0B5h,05h,0EQ0h,0F7h,07h
00h.0F0h,77b.00h.1Ah.015}0E0h.77h.08h.050h.77h;0hh.
OFOh,76h,09h,0FO0h,75h,0Dh,0F0h,73h,0Bh,0F0h,67h,0Fh,
OF0h,0D7h,08%,0Fh,087h,0Ch,0FOh,0F7h,0Ah,0F0h,0FTh,
OEh,0Fh,OF7h,0Dh,0F0h,0F7h,0Fh
02h,20h,02h.00h,000h.0FDb.07h,00h,31h.03b.54h.03h.40h,
2Dh, 05h,0C0h, 55h,02h, 00h, 53h, 06h
02h,80h,80h,00h,60h,7Fh,07h,00h, 36h,00h,06h,02h, 60N,
63h,07h,20h,55h,06h

00h, 0F0h, 77h, 00h, 1Ah,02h, 0EOh, 77h,08h,0D0h, 77h,0Ch,
0BOh,77h,0Dh,70H,77h, 0Bh,0F0h, 76h,0Fh,0F0h,0F5h,08h,
0FOh,0F3h,0Ch,0FOh,0E7h,04h,0FO0hk,0D7h,0Eh,0FOh,0B87h,09h,
00h,0F0b,77h,00h, 1Ah,05h,0EOh, 77h,0Ah,0D0h,77h, 0Bh,0BOh,
7Th,0Fh,70h,77h,0Dh,0F0h,76h,09h,0F0h,75h,0Dh, 0FOh, 73h,
OBh, 0FOh, 67h,0Fh, 0F0h,0D7h,08h,0F0h,0B7h,0Ch,
00h,01h,0FCh,77h,00h, 1Ah,0Ah, 0EOh,77h,08h,0D0h,77h,0Ch,
0BOh,77h,0Ah,70h, 77h,0Eh,O0FOh, 76h,09h,0F0h,75h,0Dh,0F0h,
73h,0Bh,0FOh,67h,0Fh,0F0h,0D7h,08h,0F0h,0B7h,0Ch ;L545C
00h,80h,0F0h,07h, 1Ah,0Ah,0COh,0F1h,0Dh, 0COh,0C5h,08h,
0DO0h,0B1h,0Dh,0B0h, 0E5h, 0Dh, 0EOh,0C1h,0Eh, OEOh,63h,0Fh,
OFOh,71h,0Eh, OFOh,0C5h,09h,0CO0h,0F3h,0Fh, 0COh,0C7h,0Fh
1 L5347

00h,00h,0F4h,06h,06h,0Ah, 80h,0FA4h,06h,0A0h,0D0h, 05h,0COh,
60h,07h,0EOh, 34h,07h, 80h,0F5h,07h, 0A0h, 15h,05h,0C0h,41h,
OThy ORORy 1 OTH QEON, 03y 04K 000, 00N, 04,

00h,00h, 14h,00h,06h,02h,00h, 14h,04h,0E0h,OE3h, 06h,

00h,00h, 14h,00h, 06h,02h, 00h,14h,04h, OECh,63h,06h

00h, 00h, 10h,04h,06h,04h,0EOh, 83h,07h,0E0h, 0D3h, 07h,



DFB 00h,30h,04h,00h,00h,04h
L5531 DFB 00h,00h,10h,04h,06h,02h,00h, 10h,04h,0ECHh, 0EIh,06h
LS541 DFB 00h,00h, 10h,04h,06h,02h,00h, 10h,04h,0EOh,63h,06h
L5551 DFB 00h,00h, 10h,04h,06h,02h,0EOh,0C3h,07h,00h,18h,04h
L5611 DFB 00h,00h,78h,04h,06h,08h,00%,00h,04h,80h,04h,06h,40h,
DFB 02h,05h,0C0h,06h,07h,20h,81h,04h,0A0h,85h,06h,60h,83h,
DFB 05h,0EOh,0F7h,07h
L5631 DFB 00h,0C0h,94h,05h,06h,02h,00h,00h,04h,0EOh,0F7h,07h,
L9641 DFB 00hyO1h 00, 10h, 00N, 06h,0Ch, OKOh, 0ATh07h,OROh, OCTh,
DFB 07h,0EOh,0E3h, 07hOEOh, OK5h,07h, 0EOh, OE6h,07h, 60h,
DFB OE7h,07h,0A0h,0E7h,07h,0EO0h, OE7hH,05h0EOh, 0ETh, 06h,
DFB OEOh,067h,07h,0C0h,0E7h,07h,00h, 10h,04h 1 LS65
L5704 DFB 02h,00h,00h,01h,0OFFh,0F7h,0FEh,00h, 1Ch,08h,06h,04h,
DFB 40h,32h,04h,80h,0C5h,06h,0C0h,31h,06h,40h,0C6h,06h
LS714 DFB 02h,00h,00h,02h,0FFh,0F7h,0FDh,00h,01Ch,04h,06h,03h,
‘. DFB 00h,04h,04h,00h,06h,04h,00h,0F2h,05h
L5721 DFB 02h,00h,00h,01h,0FFh,0F7h,0FEh,00h, iCh,04h,06h,04h,
DFB 40h,10h,04h,00h,04h,06h,0C0h,13h,06h,40h,0E4h,06h
18751 DFB 0Oh, 10h,0F9h,0Eh,54h,02h,90h;49h,03h,0EOh,37h,0Dh
L8761 DFB 02h, 10h,02h,00h,0EOh, OFDh,OFh,00h,60h,06h,94h,04h,
DFB OEOh,5Dh,04h,60h,0ADh,0Ah,040h,49h,04h,20h,25h,02h
L§771 DFB 00h,00h,0Bth,06h,54h;02h,80h,01h,01h,0EOh,37h,07h
L5781 DFB 02h,00h,20h,00h,0FFh,0D7h,0FFh,0COh,0Eh,04h,06h,04h,
DFB 40h,04h,05h, 80h,42h,06h, 80h,0C5h,07h, 0AOh,52h,07h
1582: DFB 00h,20h,40h,01h,54h,04h,00h,01h,00h,20h,03h,00h60h,
DFB 01h,00h,40h,03h,01h,60h,01h,05h,40h,43h,04h,60h,01h,
DFB 03h,40h,43h,02h,00h,41h,06h,20h,43h,06h,0C0h,41h,07h,

DFB OEOh,43h,07h,

L583: DFB 00h,20h,§2h,07h,54h,02h,00h,01h,00h,20h,11h,01h,



DFB 0COh,63h,04h,0EOh,73h,05h,0BOh, 5Bh,04h,90h,49h,03h,
DFB 60h,37h,0Ch,40h,25h,0Bh, 10h,0Dh,0Ah,30h, 1Dh,0Bh,0D0N,
DFB 6Fh,0Eh,0F0h,7Fh,OFh,

L5863 DFB 00h,080h,94h,00h,06h,04h,00h,00h,04h,0C0h,0B6h,05h,
DFB OAOh,0D5h,06h, 60h,63h,07h,

L587: DFB 00h,80h,2Ch,05h,06h,02h, 40h,42h,06h,0ECh,66h,07h

L51251  DFB 0Oh,80h,9Ch,04h,06h,02h,00h,00h,04h,0C0h,0B86h,05h,

L5126 DFB 00h,60h,68h,07h,06h,02h,0EOh,0F7h,07h,20h,41h,06h

L5132¢  DFB 00h,80h,9Ch,04h,06h,04h,80h,94h,04h,0C0h,0D6h,06h,
DFB 0AOh,0B5h,05h,60h,63h,07h

L5133:  DFB 00h,00h,18h,08h,1Ah, 04h,0F0h,17h,08h,00h,0F0h,0Fh,
DFB 00h, 10h,08h,0F0h,0E7h,0Fh

L5134t  DFB 00h,00h,18h,08h,1Ah ,04h,0F0h,17h,08h,00h,0FO0h,0Bh,
DFR 00, 10h, 080, OFOh, ORTh, OBk

1L5135:  DFB OCh,40h, 1Ch,09h,1Ah ,08h,00h,00h,08h,60h,56h,00h,
DFB 50h,35h,0Bh,30h,63h,0Eh,0COh,34h,03h,0A0h,0C2h,0Ch,
DFB 90h,0A1h,0Ah,OFCh,0F7h,0Fh,

L5136C: DFB O1h,80h,94h,00h,06h,04h,00h,00h,04h,0C0h,0D6h,06h,
DFB OAOh,OB5h,05h,60h,63h,07h

L$137:  DFB 00h,00h,0F4h,0Eh, 1Ah,08h,00h,0F6h,0Bh, §0h,0F6h,0Dh,
DFB 20h,0F6h,0EOh,30h,76h,0Fh,40h,0B6h, 0Fh,50h,0D6h,0Fh,
DFB 60h,0E6h,0Fh,70h,0F2h,0Fh

L5138:  DFB 00h,00h,0F4h,0Eh, 1Ah,08h,00h,0F6h,0Bh, 10h,0F6h,0Dh,
DFB 20h,0F6h,0Eh,30h,76h,0Fh, 40h,0B6h,0Fh,50h,0D6h,0Fh,
DFB 60h,0E6h,0Fh,70h,0F2h,0Fh,

L5139:  DFB 00h,80h,0F7h,00h, 1Ah,04h,00h,77h,08h,0A0h,0B6h,0Ah,

DFB 0COh,0D5h,08h,0EQh,0E3h,0Bh,

15140 DFB 00h,00h, 14h,00h,06h,06h,00h, 14h,04h,20h,34h,04h,40h,



L5145C:

L5373

L5374

L1
L5121
15367
L5368
L5244:
L5245

L5157

152661

L8170

L5151

15257

LS148:

L5173

L5156

DFB
DFB
DFB
DFB
DFB
DFB
DFB
Ml
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
pra
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB

54h,04h,00h, 15h,05h,00h, 16h,06h,60h,63h,07h
01h,0F0Oh,7Fh,08h, I1Ah, OAh,0EOh,77h,08h,0D0h,77h,0Ch,
0BOh, 77h,0Ah,70h,77h,0Eh,0F0h, 76h,09h,0F0h,75h,0Dh,
0FOh,73h,0Bh,0F0h, 67h, 0Fh,0FOh,0D7h,08h,0F0h,0B7h,0Ch
00h,0C8h,24h,13h, 12h,02h,00h, 10h,20h, OFBh,0F7h,2Fh
02h,00h, 10h,00h,0F3h,0EFh,0F3h,0C8h,24h, 13h, 12h,02h,
00h,00h,20h, O0F8h,0E7h,3Fh,

O 000 MO0 AL, A0 AAKL OCH, hOh AOh,  BAL, 440
04h,20h,64h,00h, 06h,00h,23h,04h, 80h, 0Oh,
00h,40h,55h,01h, 18h,01h, OEOh,O0F7h,0Bh,
00h,40h,55h,01h, 1Ah,01h, 40h,55h,09h,

00h,50h,0ADh, 2Ah, 12h,02h,00h,00h, 20h,0F8h,OF7h,2Fh,
00h,00h,0F0h,0Fh, 12h,01h,0FCh,0F7h, 2Fh,
00h,80h,94h,00h, 1Ah,03h,00h,00h,08h,0F0h,0F7h,0Bh,
OEOh,OF7h,0Bh,
01h,80h,0C1h,00h,06h,04h,80h,0C1h,04h, 40h, 18h, 05h,
0EOh,0F7h,07h, 20h,22h,06h,

02h,00h, 10h,00h,0F0h, 0BRh,0Fh, 80N, 88h,06h, 1Ah, 02,
0BOh, 0OA5h,0Dh, 50h,42h,0Ah,

00h,00h,03h,00h, 1Ah,05h,0F0h,81h,0Fh,OFOh,0Cih,0Fh,
00h,22h,08h,00h,62h,08h,02h,41h,08h,

00h, 80h,94h,00h, 1Ah,04h,00h,00h,08h,0F0h,0F7h,0Bh,
10h,00h,08%, OEOh,0F7h,0Bh,

00h,00h, 16h,06h, 1Ah,02h,00h,00h,0Ch,0BOh, 0FOh,0Dh,
02h,00h,04h,00h,0F0h,0FBh,0Fh,0C0Oh,03h,00h, 1Ah,02h,
0FOh,0C3h,0Bh, 30h,00h,08h,

01h,80h,0F7h,00h, 1Ah,04h,80h,0E7h,08h,80h,0D7h,08h,

0COh,0B7h,08h, OCOh,77h,08h,

FERREERRRR AL EEER



LS116:

L5128t

L5147

LS152:

L5155¢

L5158

L5183

LS?AO:

L5241

L5242

15240

152531

15258

L§260:

15265

L5279

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

nre

DFR

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

+%# NO TEST GATE *

{RERERERRRRERRRREER
00h,50h,85h,2Ah,01h,03h,01h, 10h,80h,0F9h,97h,0FFh,
00h,00h, 80h,
00h,20h,41h,02h, 06h,04h,20h,41h,06h,0A0h,25h,05h,
60h,93h,04h, 0COh,0B6h,05h,
00h,00h, 16h,02h, 1Ah,04h,0F0h,0F7h,0Bh,0FOh,0C7h,08h,
0FOh,0F6h,09h, 70h,0F1h,0Bh,
00h,00h,04h,00h,06h,04h,0EO0h,85h,07h, 0EOh,0C6h,07h,
60h,0A7h,07h, OAOh,0E7h,07h,
01h,80h,0F7h,00h, 1Ah,04h,80h,0E7h,08h,80h,0D7h,09h,
0COh,0B7h,08h, O0COh,77h,09h,
00h,80h,94h,00h,1Ah,04h,80h,94h,08h, 60h,63h,0Bh,
90h,94h,08h, 70h,63h,0Bh,
00h,00h, 56H,00h,06h,04h,00h,00h,04h,20h, 14h,06h,
80h, 14h,05h, 0AOh,42h,07h,
00h, 50h,0A5h,0Ah, 12h,02h, 50h,0A5h, 2Ah,0A8h, 52h, 25h,
00h, 50h,045h,04h, 12h,02h,00h,00h, 30h,0F8h,0F7h, 3Fh,
00h, 00h, 0FOh,00h,06h,02h,00h,0FOh, 04h,80h,07h,04h,
00h, 00h, 0FOh, 00h, 06k, 0%2h, 00h,00h,04h, B0h, 0F7h, 04k,
00h, 00h, 14h,00h; 1Ah,04h,00h,00h,08h, OAOh,OETh,09h,
00h,00h,0A0h, OCOh,0F7h,0Bh,
00h,80h,94h,00h, 1Ah,04h,80h,94h,08h, 60h,63h,0Bh,
90h,94h,08h, 70h,63h,0Bh,
00h,00h,06h,00h, 06h,04h,00h,06h,04h,00h,80h,06h,
00h,40h,05h, 80h,20h,04h,
00h,60h,36h,03h,1Ah,04h,40h, 14h,08h, 30h,85h,0Eh,

0COh, 54h,09h, 0BOh,0E3h,0Eh,

00h,80h, 14h,01h, 1Ah,02h,90h, 35h,0Bh, 60h,0CZh,0Ch,



153521
L5363
153651
L5366:
L5386+
15425
L5426;
L5640:

15641:

L5640

L591:

1596

LS101:

L5102

L5103

L5106

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

(1}

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

00h,00h, 14h,00h, 1Ah,04h,00h, 14h,08h,0C0h,CEIN, 09h
00h, 14h,0Ah, 0COh,0E3h,0Bh, ;L$353

0CBh,24h, 13h, 12h,02h,0F8h,0F7h, 3Fh,00h, 10h, 20h,
00h, 40h,55h,01h, 1Ah,02h,0EOh, OF7h,0Bh, 00h, 00h, 08h,
00h, 40h, 55h,01h, 1Ah,02h,0A0h,0A2h,0Ah, 40h, 55h,09h,
00h, 80h,0C1h,00h,06h,04h,00h,00h,04h,0C0h,0ESh, 06h,
0AOh,0D3h,05h, 60h,36h,03h,
00h,80h,84h,00h,06h,02h,00h,00h, 80h,0C0h,0B6h,05h,
00h,80h,94h,00h,06h,02h,20h, 41h,06h,0ECh,0F7h,07h,
00h,OF8h,0Fh, 20h, 12h,02h,0F8h,07h,20h,00h, OFOh, 2Fh,
0th,0F8h,07h,00h, 12h,02h,00h,00h,20h,0FCh,O0F7h, 2Fh,
115645

O1hy 00h, 00h, 20h, 12h,02h, 000, 00h, 20h OF8h, OF7h, 2K,

115644

PRRRERRRERRRRAREER R R RN RN R R RR AR AR

+¥ DATA IC WITH CLOCK NO TEST %

PRERERREERR R ERRIRRARRR AR RN RRERR
02h,00h,20h,00h, OFFh,0D7h,OFFh,00h,42h,06h,2Ch,03h,
00h,82h,03h, 00h,02h,04h, 00h,02h,04h,
02h.10h.00h.00h.OEOh,OFFh.OFh,OOh.OEIh,07h!54h.03h.
00h,01h,00h, 0O0h,09h,00h, OEOh,7Fh,0Fh,
02h,00h,00h,02h,0F0Oh, OFFh,05h,00h, 1Ch,04h,06h,03h,
00h,04h,04h, OEOh,07h,04h, 00h,0F2h,05h,
02h,00h,00h,01h,0EOh, OFFh,06h, 00h, 1Ch, 04h,06h,04h,
40h, 10h,04h,80h,0E7h,06h,0C0h, 13h,06h,40h,0E4h,06h,
02h,20h,02h,00h,0C0h, 0FDh,07h,00h,0B1h,03h,54h,03h,

80h,58h,06h, 4Ch,2Dh,05h, 0COh,55h,02h,

02h, 10h,02h,00h, 0EOh, OFDh, OFh,00h,61h,07h,94h,04h,



L§107:¢

L5108

L5109;

L5110

LS111:

LS112:

LS113:

LS114

L5174

LS273;

L5364

LS376:

LS3774

L5378:

DFB
DFB
DFB
DFB
(1]
bFB
DFB
DFB
DFB
DFB
DFB
DFB
bFY
DK
DFB
DFB
DFB
DFB
DFB
DFB
D¥B
DFB
DFB
DFB
DFB
DFB

DFB

DFB

40h,49h,04h.0A0h,OBSh,0Ah,0E0h.5Dh‘04h.60h,0ADh.0Ah.
OZh,OOh.20h,0lh.OEOh.ODFh.OGh,OCOh.0Eh,04h.06h,03h.
40h,04h,04h, 0AOh,52h,06h, 40h,0C5h,06h,
02h.00h,20h.00h.0E0h.0DFh.07h,OCOh,0Eh.04h.0bh.04h.
40h.U4h,Ohh.OAUh.Onﬂh,Obh.dOh;OCbh.UVh.UAUh,th.OVh.
OZh,UOb.UOh.OOh,TOh,?Fh,OFh.OOh.3Eh,08h,lAh.04h.
th,ZZh,OCh.OOh.bSh,OBh,th.bSh,OCh.?Oh.th,OFh.
02h.00h,OOh,Olh,OEOh.OFFh‘OGh,00h,lCh,04h.06h.04h,
40h.lOb.04b.80h.0£7h.06h,000h.13h.06h.40h.0E4h‘06h.
02h,00h,Glh,OOh.OFOh.OBEh,OFh,OOb,3Eh,08h.lAh.Odh.
40b,l4h.09h.OBOh,OAZb,OEh.OEOh,94h,OBh,70h.22h,0Fh.
02h, 10h,00h,01h,0£0h, OFFh, OEh, 00hy, 1Fh,08h, 1Ah,04h,
OOh.llh.OEh.OEOh,OEbh.Oﬂh.OCOh,7lb,0Eh.OAOh.OABh.OEh.
OZh.20h.00h.OZh,OCOh.OFFh,OSh.OOh.BEh.Odh.Obh.OSh,
00h,22h,04h, 80h,0E3h,04h, 40h,55h,05,
02h.00h.00h.02h.0E0h.OFFh.Obh.OOb,SEh,04h,06h.04h,
20h.22h,04h‘OCOh,ODSh.OBh.OAOh.0E3h,04h.60h.55h,05h.
02h,00h.th.00h,0F0h,0EFh.0Fh.20h.OADh,OCh,lAh.OSh.
00h,00h,08h, OFOh,0E7h,0Fh, 10h,00h,08h,
02h,00h,10h,00h.0FCh.0EFh,03Fh.OC8h,24h,33h‘th.OSh.
30h,0C3h,2Ch, OF8h,0E7h,3Fh, 00h,00h,20h,
02h,00h,10h,00h.0FCh,0EFh.3Fh.008h,20h,33h,12h,02h,
0F8h,0E7h, 3Fh, 00h,00h,20h,
02h,00h,th.OOh.OFOh.OEFh.OFh.80h.89h,09h,lAh,bZh,
10h,00h,08h, OFOh,0E7h,OFh,
02h.00h.10h.00h.0FCh.0EFh.3Fh.0C8h.2Ch.33h.12h.02h,

0F8h,0E7h,3Fh, 00h,00h,20h,

02h,00h.10h,00h.OFOh,OEFh,OFh,ZOh.OADh.0Ch.lAh.OZh,



DFB OEOh,0E7h,0Fh, 00h,00h,08h,

1$379:  DFB 02h.00h.10h,00h.0F0h,0EFh,0Fh,60h.6Eh.0Eh.lAb,OZh.

DFB OAOh,0A5h,0Dh, 40h,42h,0Ah,

DATAICO: DFB
DFB

DFB

IFB

DFB

*

DFB

DFB

DFB

DFB

DFB

DFB

DF¥B

DFB

DFB

DFB

DFB

DATAICIt DFB
DFB

DFB

DFB

DFB 74h,

VOERRERER AR R R R SR SRR R R RS

i% TABLE ADDRESS DATA IC %

EEEREER IR AR AR R R R AR R RS
63h,0Bh, 63h,1Eh, 63h,30h, 63h,0Ch, 63h,43h,
63h,48h, 63h,44h, 63h,50h, 63h,5Ch, 63h,5Dh,
63h,72h, 63h,91h, 63h,73h, 63h,0B0h, 63h,43h,
63h,92h, 63h,44h, 63h,50h, 63h,0B0h, 63h,0D5h,
63h,0B1h, 63h,0Fh, 64h,05h, 63h,0Ch, 64h, 28h,
64h,A7h, 64h,5Ah, 64h,7Eh,64h,48h, 63h,0Bh,
63h,0Ch, 63h,0BO0h,64h,90h, 64h,0E1h, 65h,05h,
65h,30b, 0O0h,00h, 00h,00h, 65h,4Eh, 65h,72h,
65hy36h,  65h,042h,65h, 0AED, 65h,0C0h, 65h,0CCh,
65h,0D8h, 00h,00h, 00h,00h, 00h,00h, 66h,02h,
66h,0Eh, 66h,0Eh, 66h,39h, 66h,51h, 66h,66h,
64h, 0BAh, 64h,0CFh, O0h,00h, 66h,8Ah, 66h,0A2h,
66h, 0AEh,  00h, 00h, 00h, 00h,66h,0C6h, 66h,0F0h,
00h, 00h,00h, 00h,67h, 1Ah, 67h,2Ch, 00h,00h,00h,00h,
00h.00h.6Ah.0A7h,69h,25h.00h,00h.00h,00h.006ﬂh.OBCh.
00h,00h, 00h,00h, 00h,00h,
00h,OOh.6Ah.ODlh.6Ah.0E6h.BAh.OFEb.GBh.13h.ﬁBh.28h.
68h,40h.68h,58h.5Bh.70h.6Bh.88h.68h.0A0h.68h.0B8h.

GBh,OCDh.GQh.ZSh.OOh.OOh.GBh.GAb.OOh.OQh.68h.5Eb.

00h.00h.67h.38h.67h.44h.69h.34h.67h.50h,57h.62h.67h.

67h.86h.67h,0A4h.67h.086h.67h.0D4h,67h.0F2h,68h.04h.



DFB

DFB

DFB

DFB

DFB

DFB

DFB

DFB

OOh,OOh,00b.00h.00h.00h.00h,00h.68h.10h.69h.46h.68h,0F5h,
OOh.OOh.88h.OCEh.89h,58h.00h.00h.00h.00h.69h.5Ah,69h.l3h,
68b,9Bh.69h.7Cb.00h,00b.00h.00h.00h,00h,00b,00h.00h.OOh,
OOb.OOb.00b.00h.00h,00b.00h.00h.00h.00h.00h.00h.00h.00h.
00h,00h,69h,01h, 6Bh, 0E5h, 68h, 0BCh, 00h, 00h, 00h, 00h, 00},
00h,00b.OOh,00h.00h,00b,00h,00h.00h.69h.BEh.OOh,OOh.OOh.
00h.00h.OOh,OOh.OOh,OOh.OOh.OOh.00b,00b.00h.00h,00h,00h.

00h, 00h, 00h,00h,00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h, 00K

DATAIC2:DFB 00h.00h,00h,00h.69h,0£0h,69b.0ACb.69h.088h.69h,004h.68h,

DFB

DFB

DFB

DFB,

DFB

86h,68h,92h,00h,00b,00h,00h, 00h,00h, 00h, 00, 00h, 00h,
63h,0D0h, 68h, 0E3h, 69h, 0E2h,00h, 00h,69h,0F4h, 00h, 00h,
6Ah,06h, 68h,0AAh, 6Bh, 0FAh, 00h, 00h, 00h, 00h, 00h,00h, 00h,
00h,00h,00h,00h,00h,00h,00h, 00h,

00h, OOh,00h, 00h,00h,00h,00h, 00h,00h,

DATAIC3:DFB 00h, 00h,00h, 00h,00h, 00h,00h, OOh,00h,

DFB

DFB

DFB

DFB

DFB

00h, 00h, 65h, 4Eh, 00h, 00h, 00h, 00h, 6Ah, 24h, 00h, 00h, 00h, 00N,
OOh,OOh,6Ah,36h.SCh‘OFh,SAh.dlh.GAh.dDh.68h.74b.68h.70h.
68h,40h,68h.4Ch,00h,00b,GCh.Zlh.GCh.SSh.GCh,45h.GCh.57h.
00h.00h,00h.00h,6db.59b.00h.00h.00h.OOh,OOh.OOh,00h.00b,

00h,00h, 00h,00h,

DATAIC4:DFB 00h.00h.00h.00h.6hh‘6Bb,6ﬁh.77h.00h,00h,65h.29h.00h,00h.

DFB 00h,00h,

DATAICS5:DFB 00h.00h.00h,OOh.00h.00h,00h.00h,00h.00h.00h.00h,00h.00h,

1]

DFB

- DFB

DFB

Oﬂh.ﬂﬂh.00h.00h.ﬂﬁh.ﬂﬂh.ﬂﬂh.ﬂﬂh‘ﬂﬂh.OOh.OOh.UUh.ﬂﬂh.“Uh.
00h.00h.00h.00h.00h,00h.OOh,00h.00h.00h.00h.00h‘00h.00h.
00h,00h,00h,00h, 00h, 00h, 00h, 00h,00h, 00h, 00h, 0O, 00h, 00h,

00h,00h, 00h,00h,

DATAICG:DFB OOb.00h.00h.00h.0b,00h.OOb,OOh.OOb.OOh.OOh.OOh.OOh,OOb.



DFB 00h,00h,00h,00h,00h,00h,00h,00h,00h,00h, 00h, 00h,00h, 00h,
BFB 6Ah, 83h, 6Ah, BFh,00h, 00h, 00h, 00h, 00h,00h, 00h, 00, 00K, 00h,
DFB 00h,00h,00h, 00h,00h, 00h, 00h, 00K, 00h,00h, 00h, 00h, 00, 00,
DFB 00h,00h,00h,00h,00h,00h,00h,00h,00h,00h,00h, 00h,00h,00h,
DFB 00h,00h, 00h,00h, OOh,00h,

DATA}C?:DFB 00h, 00h,00h,00h,00h,00h,00h, 00h, 00h,00h,00h,00h,00h,00h,
DFB 00h,00h, 00h,00h,

DATALCRIDIBROON, 00K, 00h, 00h, 00h, 00h, 00h, 00k, 00h, 00h, 00k, 00h, 00h, 00k,
DFB 00h,00h,00h, 00h,00h,00h,0h,00h,00h,00h,00h,00h,00h, 00k,

DFB 00h,00h,00h, 00h,00h,00h,00h,00h,00h,00h,

SERRERRR AR R R R R R LR SRR AR R RRRR R A
1% PROGRAM INITAIL PORT & TEST IC ¥
RERREA R R R R R LR R R R LRI R R AR R R R R0 R
STARTCHECK: EX DE,HL

LD D, (HL)

INC HL

LD E,{HL)

LD A,00h

Cr D

JP Z,CANTFIND

LD Ay (DE)

CP 04h

JP 1,CHECK121

CP 03h

JP 7,CHECK123

cpP 02

JP 7,CHECKCLK



CALSET:

not

CP 01

JP Z,CHECKOPEN
CP 00

JP NZ,CANTFIND
INC DE.

LD A, (DE)

cr 01

JR NZ,CALSET
INC DE

CALL SETPORT

INC DE

LD A, (DE) {SET NUMBER LOOP TEST
LD B,A {USED DATA

PUSH DE i STORE ADDRESS DATA IC
ING DIt

LD A,(DE) {START TEST IC

OUT (DATAIA) A

INC DE

LD A, (DE)

OUT (DATA1B),A

INC DE

LD A, (DE)

OUT (DATAZA),A

CALL DELAY1Q

IN A (DATAIA) {STORE DATA FROM PORT
LD (HL),A {AT TEST IC TO BUFFER

INC HL



COMPDATA:

0K

PASS:

IN A, (DATAIB)
LD (HL),A

INC HL

IN A, (DATAZA)
LD (HL) A

INC HL

DJNZ DO

P ERRRREERRERERRRRERERRREERRER R RERRERRR R R R RN TR
{% COMPARE DATA IC BETWEEN TABLE WITH BUFFER %

(ERRRRR R R AR R E AR AR R RN R AR R R S ERR IR B RN R AR

LD HL,2002h

POr DK

LD A,(DE)

RLC A { INCREASE LOOP OF

LD B,01h 1 CONPARE BY MULTIPLY
OR B $BY 3

LD B,A

INC DE

LD A, (DE) {tSTART COMPARE

LB C, (HL)

cp C

JR NZ,FAIL

INC HL

DJINZ OK

LD A,03h {CLEAR DISPLAY BUFFER
RST 10h

CALL CLEARPORT

LD HL,PASSTABLE  JTEST OK PASS



LD DE,3FE7h }GOTO START

LD BC,0007h

LDIR

GOTOSTART! JP CANTFIND1

FAIL: CALL CLEARPORT
LD A,03h {CLEAR DISPLAY BUFFER
RST 10h

LD HL,FAILTABLE {TEST NOT OK FAIL
LD DE,3FE7h {GOTO START
LD BC,0007h
LDIR
JR GOTOSTART
(REREERERRRRRERRERR AR RN AKX RE LD
+% PROGRAM TEST OPEN COLLECTOR %
iz i3 23223 8233223822323 232383
CHECKOPEN: INC DE
CALL SETPORT
LD A,0CFh
OUT (PORT3B),A
LD A,00h
OUT (PORT3B),A
LD A,00h
OUT (DATA3B) A
DEC DE
DEC DE
DEC DE
LD A, (DE)

OUT (2Ch),A



INC DE

LD A,{DE)
OUT (2Dh),A
iNC DE

LD A,(DE)

OUT (2Eh),A

INC DE

INC DE

LD A,(DE) {SET NUMBER LOOP TEST

LD B,A tUSED DATA

PUSH DE {STORE ADDRESS DATA IC
DOt INC DE

LD A,(DE) $START TEST IC

OUT (DATAIA),A

INC DE

LD A (DE)

OUT (DATAIB),A

INC DE

LD A, (DE)

OUT (DATAZA),A

IN A, (DATAIA) {STORE DATA FROM PORT
LD (HL),A {AT TEST 1C TO BUFFER
INC 1L

IN A CDATAIB)

LD (HL),A

INC HL

IN A, (DATAZA)

LD (HL),A



INC HL
DJNZ DO}
LD A,00h
OUT(2Ch) ,A
OUT(2Dh)},A
OUT(2Eh),A
JP COMPDATA
PERRERERRRERERERRARRRRRRERRRRIRRRRR
t% PROGRAM SUBRUTINE INITIAL PORT %
PRRERERER IR R AN R R RAARERRARER
SETPORT: LD HL,2002h {SET ADDRESS OF BUFFER
LD A,0CFh
OUT (PORTIA),A YINITIAL PORT 1A
LD A, (DE) {USED DATA
OUT (PORTIA) A
INC DE
LD A,0CFh {INITIAL PORT 1B
OUT (PORTIB),A {USED DATA
LD A, (DE)
OUT (PORTI1B),A
INC DE
LD A,0CFh $INITIAL PORT 2A
OUT (PORTZ2A)} A yUSED DATA
LD A,(DE)
OUT (PORT2A),A
LD A,0CFh
OUT (PORT2B),A {INITAIL PORT 2A
LD A,00h {TO O/P PORT

OUT (PORT2B),A {NOT USED DATA



INC DE
LD A,OFFh $OUT PORT BY OFFh
OUT (DATATA),A {PROTECT DISTROTION
OUT (DATA1B),A {FROM Vec & Gnd
OUT (DATAZ2A),A
- - LD A, (DE)

OUT (DATA2B),A {SET Vee & Gnd
RET

P ERERRRRRE AR LR R SRR AR RRER L

{% PROGRAM TEST CLOCX 1C %

P RRRERERE R R RN FARARNRRRERERE

CHECKCLK: INC DE
PUSH DE
POP 11X
LD B,06h

COUNTCLK: INC DE

DJNZ COUNTCLR

CALL SETPORT

INC DE

LD A, (DE)

LD ByA

PUSH DE
LOOPCLK: INC DE

LD A, (DE)

OUT (DATAIA),A

INC .DE

LD A,(DE)

OUT (DATAIB),A



INC DE

LD A, (DE)

OUT (DATA2A),A
CALL DELAY

DEC DE

DEC DE

LD A, (DE)

LD C, (1X+0)

OR C

OUT (DATA1A) A
INC DE

INC TX

LD A, (DE)

LD €, (1X+0)

0R C

OUT (DATA1B),A
CALL DELAY1Q
INC DE

INC X

LD A, (DE)

LD €, (1%40)

OR C

OUT (DATA2A),A
CALL DELAY

DEC DE

DEC DE

INC 1X

LD A,(DE)



LD C,(1X+0)
AND C
OUT (DATAIA),A
INC DE
(NC I}
LD A,(DE)
LD G, (1X+0)
AND C
OUT (DATA1B),A
INC DE
INC 1%
LD A, (DE)
! LD €, (J1X+0)

AND C
QUT (DATAZ2A),A
CALL DELAY
PUSH BC
LD B,05h

DISCOUNT! DEC 1X
DJINZ DISCOUNT
POP BC
CALL DELAYIQ
IN A, (DATAIA)
LD (HL),A
INC BL
IN A, (DATAID)
LD (HL),A

INC HL



CHECK123:

IN A, (DATAZM)
LD (HL),A

INC HL

DINZ LOOPCLK

JP COMPDATA

P EEREREREEEERE AR RRE AR R AR
1% PROGRAM TEST IC 74123 X%

3122232332332 82280223

INC DE

CALL SETPORT
LD A,O0CFh

OUT (PORT3A),A
LD A,00

QUT (PORT3A),A
LD A, 12h

OUT (DATA3A),A
CALL DELAYIQ
CALL DELAYIQ
CALL DELAY1Q
LD A,05h

OUT (DATA3A),A
CALL DELAY1Q
INC DE

LD A (DE)

OUT (DATALAY A
INC DK

LD A, (DE)

OUT (DATAIB),A



MONO123¢

MONO12341

MONO1238:

INC DE

LD A, (DE)

OUT (DATAZA) A
CALL DELAYIQ
INC DE

LD A,(DE)

OUT (DATAIA),A
CALL DELAYIQ
INC DE

LD A,(DE)

OUT (DATAIA),A

LD ¢C,01
LD 8,06

LD A,OFFh

INC ©

Cp C

JR Z,MONOI23A
IN A, (DATAZA)
BIT 0,4

JR Z,MONO123
INC B

IN A, (DATAZM)
BIT 0,A

JR NZ,MONOC123B
JR TESTB

XOR A

CALL DELAYIQ

LD A,015h



MONO123C:

TESTB!

DOB:

cP B
JR NZ,MONO123A
JP FAIL

IR23333 33232222 22323332333
% TEST MONOI23 B %
(ERRRRRERRRERRERRRRRRNE

LD A,10h

OUT (DATA3A), A

CALL DELAY

CALL DELAY

CALL DELAY

LD #,28h \

OUT (DATA3A) A

INC DE

LD A, (DE)

0UT (DATA1B), A

CALL DELAYIQ

INC DE

1D A, (DE)

OUT (DATAIB), A

LD C,01

LD B,05

LD A,OFFh

INC C

cPC

JR I,MONO123C

IN A, (DATAIB)

BIT 0,A

JR 7,D0B



DO1B:

DONEB!

DO2B:

CHECK121:

INC B

IN A, (DATALIB)
BIT 0,4

JR NZ,DO2B
JP PASS

XOR A

CALL DELAYIQ
LD A,015h

CP B

JR NZ,DOIB

JP 7,MONO123C

(8332228822332 2233 %1
1% TEST MONO 121 %

REEL T e2 2222323333282

INC DE

LD A,0CFh

OUT (PORTIB),A
LD A,00h

OUT (PORT3B),A
LD A,30h

OUT (DATA3B),A
CALL DELAYN
CALL DELAYN
CALL DELAYN

LI A OAG

OUT (DATA3IB),A
CALL DELAYN

CALL SETPORT



INC DE
LD A,(DE)
OUT (DATA1A),A
INC DE
LD A,(DE)
OUT (DATA1B),A
INC DE
LD A,(DE)
OUT (DATA24),A
- CALL DELAYN

CALL DELAYN
INC DE
LD A,(DE)
OUT (DATA1A),A
CALL DELAYN
INC DE
LD A,(DE)
OUT (DATATA),A
LD C,01
LD B,05

A121: LD A,OFFh
INC C
CP C
JR Z,D121
IN A, (DATAIB)
BIT 2,A

JR Z,A121



Bi21:

c1a1:

DiZ21:

DELAYIQ:

DELAY2Q:

DELAYN:

DELAYNO:

DELAYN1:

INC B

IN A, (DATA1B)
BIT 2,A

JR NZ,C121

JP PASS

XOR A

CALL DELAYN
LD A,015h

CP B

JR NZ,B121

JP FAIL

SRRERFRRREERSRRRRERER SRR ERR
{¥ SUB RUTINE DELAY TIME %

PRRRRRRERR SR RRRRRE SRR R R AR RS

PUSH DE

¢
LD DE,0000h
DEC E
JR NZ,DELAY2Q
DEC D
JR NI,DELAY2Q
POP DE

RET

PERRERRERERRARAR R SRR RRR R R AR
{%¥ SUB RUTINE DELAY TIME %

(RELRR SRR 0 R R0 003008 0Y]

PUSH  HL,
LD HL,00FFh
DEC L

JR NZ,DELAYNI

{SET DELAY TI

{SET REGISTER D

{SET DELAY T

{SET REGISTER



CLEARPORT:

DEC H
JR NZ,DELAYNI
POP HL

RET

PERRRERRRRERR R AR RSN AR REREY

CLEAR PORT & VCC

LD A,O0CFh

OUT (PORT2B),A
LD &,00h

OUT (PORT2B),A
LD A,1Ch

OUT (DATA2B},A
LD A,OCFh

OUT (PORTIA),A
OUT (PORTIB),A
OUT (PORT2A) A
LD &,00h

OUT (PORTIA),A
OUT (PORTID),A
OUT (PORTZ2A),A
LD A,00h

OUT (DATA1A),A
OUT (DATAIB),A
OUT (DATA2A),A

RET

END

*

F EREERRRRRR R R R R AR KRR AR R IR

{SET REGISTER
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SCL4066B

CMOS QUAD ANALOG SWITCH

FEATURES

¢ Transmission or Multiplexing of Analog or
Digitat Signals
¢ 8082 Typical ON-Resistance for 15-Volit oper-
ation .
¢ Switch ON-Resistance Matched to within 552
over 15-Voit Signal-input Range
¢ ON-Resistance Flat over Full Peak-to-Peak Sig-
nal Range
¢ High Degrse of Linearity:
%.0.5% Distortion {typ) @ fis = 1kHz,
Vis = 5V, Vpp-Vgs 210V, Ry = 10k2
¢ Extremely Low OFF switch Leakage Resulting
«n vory Low Offset Current and High Effective
OFF Resistance:
10pA {typ) ® Vpp-Vsg® 10V, T4 = 26°C
¢ Extremoly High Control Input impedance {Con-
trol Circuit Isolated from Signal Circuit):
10282 (1yp)
¢ Low Crosstalk batween Switches:
-50d8 (typ) @ tjs = 0.9MHz, Ry = 1k{2
4 Matched Control-Input to Signal-Output Capac-
itance Reduces Output Signal Transients
¢ Frequency Response, Switch ON = 40MHz (typ)

DESCRIPTION

The SCL40668 is a Quad Bilateral Switch
intended for the transmission or multiplexing of
analog or digital signals. It is pin-for-pin compatible
with the SCL40168, but exhibits a much lower
ON-resistance. In addition, the ON-resistance is rel-
atively constant over the full input signal range.
The SCLA4066 consists of four independent bilat-
eral switches. A single control signal is required per
switch. Both the P and the N device in a given
switch are biased ON or OFF simultaneously by
the control signal. As shown below, the well of the
N-channel device on each switch is either tied to
the input when the switch is ON or 1o Vgg when
the switch is OFF, This contiguration minimizes
the vabation o) the swieh ransisiar  tiseshinhl

SCHEMATIC DIAGRAM (one of four switches)

siicn
CONTROL r(—)“ —\
]
4 A A\
NORMAL OPERATION
CONTAOL -LINE_ BIASING 1
SWHTCH OM,w"i* e vpg fow;
SWITCH OFF, ¥ “0" +vgs o L
out

Vos
CONTROL

_.} T

11
SKMAL-LEVEL AANGE

v3s $Vis 3vpp

CONNECTION DIAGRAM
{all packages)

Switch

A Switch D Switch C
Voo ’C\ E:‘\r(\:-OIU:P ’O‘U?m
| 1 ] i | L |
14 13 12 11 10 9 8
SCLA0668.
1 2 3 4 5 7

6

i ] ! { I | 1
IN QUTOUT IN_C ¢ Vgg
Switch A Switch 8 Swélch

Add suftix for package:
C 14-pin Cerdip F 14-pin Flat
D 14-pin Ceramic H Chip
E  14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voliage Vpp - Vss 3to 15 Vdc

Operating Temperature Ta
C, D, F, H Device -65 10 +126 OC
E Device 40 to +85 ©OC

voltage with input-signal, and thus keeps the ON-
resistance low over the full operating range.

The advantages over single-channel switches in-
clude peak input-signal voliage swings equal to the
full supply voltage, and more constant ON-imped-
ance over the input-signal range, For sample-and-
hold appheations, however, the SCLAOG 1
(RO

LOGIC DIAGRAM
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SCL40668
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '

Vss | Voo| Tiow’ 25°C Trion?
PARAMETER CONDITIONS Units
£ {vdel | (Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE
CURRENT oo | Vin=Vss or Voo 0 5| - | 005 - [0.0008] 0.05) - | 1.6|uAde
Al valid input 0o w] - [0} - [boor] ar1] - | 30
combinations 0 15 ] - 0.2 - [0.002] 0.2 - 6.0
MINIMUM INPUT HIGH Vi
VOLTAGE Vis = Vsg 0 51 — [ 40| - (275 | 40] - | 40] vde
(Control Input) Vos® Voo 0 0| - 80{ ~ |55 8.0 - | 80
los = 10uA 0t 15| — (120 - 825 {120 -~ |20
MAXIMUM INPUT LOW Vio
VOLTAGE Vis =Vsg 0 5| 1.0 = 1.0 }225 - 1.0 - Vdce
{Control input) Vos* Voo 0 10| 20 - 20 45 - 2.0 -
log = 10pA 01 15130| —-1{30(678] - | 30 -
SWITCH INPUT/OUTPUT loks
LEAKAGE Ve * Vgs 75 [ #26| - 12100 - [2001]|2100] -~ | 1200|nAde
Vis» 12.5Vde
ON-AESISTANCE Ron
C.D,F,H device Ve * Voo 26 1478 | g - go] 280| - | 320 @
Vss < Vi< Vo 0 | +15
Ry = 10k
W L D ittt | wao\ Y | 550l @
0 +10
28 1025} to000| — | 270 | 2800] - | 3s00| g
0 |5
E device Ao [ Ve =Vop ARPRAE N 4 T T 63b 2600 LNl 300| @
Vss< Vis&Vpo Y +15
R 510k 5 |45 c | )
o ls0f 7 | 330} - 120 400 - | s20| Q
2.5 | +2.8
S - ~ { 3200
[ @l 2100 270 2500 Q
ON-RESISTANCE MATCH ARgy
{Same package) Ve * Voo 7.5 | 416( \ _ 5| _ _ -l a
VssSV;s<Vpp 0 | +15
AL =10k
NYAA - | A | - Q
0 |+0
26 | +25) 2 6l _ a
0 |45

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL40008B Series Family Specitications”
* Tiow = -55°C for C, D, F, H device.
= ~40°C tor E device.
Fivans = 1126°C1or C, D, F, M device,
“ 1 H6"C for E duvice.
' Ihis device hos boun designed lor belonced output srive custont spacthcation. Comult Famiy Spocitication



ScLaoiin

LLLCTIMCAL CHARACTLIISTICS (Continued)

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

Vss Vpp i N
| ewweren | cowomons | v [ep [ | e [ wen [me
SIGNAL INPUTS {V,,) AND OUTPUTS (V,,)
PROPAGATION DELAY TIME | tp 4 [Vc=Vpo -
teny | V,,=Square 0 5 - 20 40 ns
Signal Input to Signal Output Wave 0 10 - 10 20
- Ry = 10kQ2 0 15 - 1.5 15
BANDWIDTH (-3dB) BW [V .=Vpp R,
(Sine Wave) Vu=5Vpp| 1k -5 +5 - 54 - MHz
centered | 10k} - 40 -
@ 0.0Vdc{1 00k - 38 -
_ 1MQ - 37 -
INSERTION t 0SS
. Vi
{*20 luy,, (Vole ) Ve=V 0 ne
Vu=5Vopl - 1k§2 -5 45 - D23 - B
centered | 1OKS? - 0.2 _ | -
@0.0Vdc[100kS2 - 0.1 ~
e e — & 1MS2 -~ 0.05 e o]
SIGNAL DISTORNON
{Sine Wave) Ve=Vop -5 +5 - 0.16 - %
V=5V,
centered
@ 0.0vVdc
1;,=1.0kHz
R = 10k§2
FEEDTHROUGH (-50d8) Ve=Vgs R,
Vas5Vo,| 1kQ2| -5 +5 - 1250 - kHz
centered | 10k{2 - 140 -
@0.0Vdc [100kS! — 18 —
_ 1MQ - 2 -
CROSSTALK (-50dB) V (A)=Vpp -5 +5 - 0.9 - MH 2
Between two switches Vc(B)=Vgs
VelA)=5V,,
centered
@0.0vdc
R = 10k
CAPACITANCE
Input N\ C 4 - 8 - pF
Output Cos |Ve = Vss -5 +5 - 8 - oF
Feedthrough CH - 0.5 - pF
CONTROL INPUT (V¢)
PROPAGATION DELAY TIME | tpoc |Vss<Vi&Vpo 0 5 = 50 100 ns
Turn on Ry = 10k2 0 10 - 25 50
0 15 - 20 40
MAXIMUM INPUT fo  |Vss&Ve&Vpo 0 5 - 5 - MHz
FREQUENCY AL = 1.0kY 0 10 - 10 -
e 0 15 - 12 -
CROSSTALK
{To siynal port) Ve=Square Wave 0 [ - 30 - mV
Ry = 10k2 0 10 - 50 -
_ R = 1.0k2 ] 15 - 100 -
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SCLAOGGH

SPECIAL CONSIDERATIONS ~ SCLA0G68

Lo Inappheations where separate power soutces are used to drive Vyp and the signal

inputs, the Vpn current copability should exceed Vpg/R (1

etfective external

load ol the 4 SCLAUGEB bilateral switches). This provision aveids any permanent
cuirent How or clienp acuon on the Vi, supply when power s applied or temoved

tom SCLAVGEE.

2. In certain apphications, the external load-resistor current may inctude both Vpp and
signal-line components. To avoid drawing Vppy current when switch current flows
inlo terminals 1, 4, 8, or 11, the voltage drop across the hiduectional switch must not
excerd 0.8 volt {calculated from Ry values shown),
No Vi current will flow through R 1l the switch current flows into terminals 2, 3,
9, or 10, Failure 10 observe Lhis condition may result in distortion of the signal.

»

APPLICATIONS INFORMATION
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FAST Products

FEATURES
¢ Demuitiplexing capability

o Muitiple Input enable for easy
expansion

e |deat tor memory chip select
decoding

o High-apedd replavdment 1o tntel
3208

DESCRIPTION

The 'F138 decoder accepts three binary
weighted inputs (Ag, Ay, Az) and when
enabled, provides eght mutually exclu-
sive, active-Low outputs (Qg - Q7). The
device features three Enable inputs; lwo
active-Low (E;, E,) and one aclive-High
(Ea). Every output will be High unless E,
and E, are Low and Ej is High. This
multiple enable function allows easy par-
allet expansion of the device to a 1-01-32
(5 lines 1o 32 lines) decoder with just
four ‘F138's and ono nverler,

The davico can Lo usud as an oghl
outpul dermultiploxor by using one ol the
active-Low Enable inputs as the Data
input and the remaining Enable inpuls as
sirobes. Enable inputs not usod must be
permanently tied to ther’ appropnato
active-High or activo-Low slale.

PIN CONFIGURATION

FAST 74F138
Decoder/Demultiplexer

1-01-8 Decoder/Demultiplexer
Product Specification

TYPE

TYPICAL PROPAGATION
DELAY

TYPICAL SUPPLY CURRENT
(TOTAL)

74F108

5.8ns

13mA

o

ORDERING INFORMATION

COMMERCIAL RANGE

. -

N

BAIAUTS Vcc =5V '0%; 1A =0°C to 4 70°C
16-Pin Plastic DIP N74F 136N
16-Pin Plastic SO N74F1380

INPUT AND OUTPUT LOADING AND. FAN-OUT TABLE

PINS DESCRIPTION H:é':ﬂ(;‘Ll(-)\)N Lm;va%xE
Ap- Az Addrass inputs 1.0/1.0 20uA/0.6mA
Ey-Ex Enable inputs (active-Low) 1.0/1.0 20uA/0.6mA
Ej Enable input (active-High) 1.0/1.0 20uA/0.6mA
Qp-0y Oulputs (activo-Low) 50/33 1.0mA/20mA

NOTE:

1. Ona (1.0) FAST Unit Load s dofined as: 20pA 1 the High state and 0 6mA w the Low slate

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

PN,

s [0 1) vee
a2 %) 8
Az (1] [4] 8,
2 ) 8,
£ (3] [17) Gy
& (4] [17] Be
&[] 9] 35
ano (8 [5) G

Unig

456
4 : 3 Q9
Ay Ay Ay E
G 04 0; 0y 0y Oy Qg G

[T

18 " 13 2 1 "

[

* ’
(e

1l ohats
2 G? I s
:——-‘? 2 13
M N

1

e il I N
6 62
N s-)

150 wons
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FUNCTION TABLE

INPUTS OUTPUTS
E, E; Ey Ao Ay Az [ aQ; Q; G, Q, [P Gs G,
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
NOTES:
H = High voliage lovel
L = Low voltago lovol
X = Don't care
LOGIC DIAGRAM
Az Ay Ag LEog
@ @ i iu[m ®)
tn ® 10 any 12 3 (14) (18)
G, [N ' a, Qy 0, a, G

01625

e
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits sel forth in this lable may imparr the uselul lie of the device,
Unless otherwise noted these limits are over the opurahing free-air temperature range.)

symBoL | i PARAMETER RATING uNIT
i -\7((‘ Supply voltage -0.5 lo +7.0 v
T Vin Input voltage ~0,5 10 +7.0 v
(™ lnbul curront ~30 to +5 mA
Vour | Vollago appiiod 1o output i High output siate -05 1o +Vec v
lour Cun:;\l apphed 10 output in Low oulpul slate 40 mA
_TA WOpemlmg free-arr temperature range 0to +70 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL |- PARAMETER UNIT
Min Nom Max
Vee Su{;_(;ly voltage 4.5 5.0 5.5
Vil High-level input voltage 2.0
Vi Low-level input voitage 0.8
'™ Input c'.:l.amp current -18 mA
lowi High-lovel output current ~1 mA
lou Low-levul output curront 20 mA
Ta Operating Ires-ar temperature 0 70 C )

DC ELECTRICAL CHARACTERISTICS (Over recommended operaling free-

air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Ve = MIN, 110%Veg | 25 v
Von High-leval output voltage ViL = MAX, lgy; = MAX ehamnd Rt
Vi = MIN, t K%V 27 34 v
Vi ML, F1O%V, oo | v
Vi Fow vl amtpt volliggu Vi ~ MAR, Iy =~ MAX
Vi = MIN, th% Ve 035 | 0.L0 \%
Vik Input clamp voltage Ve = MIN, ) = -0.73| -1.2 \
iy Input current al maximum input voltage Voe = MAX, V= 7.0V 100 BA
(™ High-level input current Vee = MAX, V=27V 20 pA
I Low-level inpul current Vee = MAX, V| = 0.5V -06 | mA
los Short-circunt output current? Vi = MAX, Vg = 0.0V ~60 -150 | mA
lec Supply current? (lotal) Vee = MAX 13 20 | mA
NOTES:

-

. For conitions shown as MIN or MAX, uso tho appropnate value s,

2. All lypical valugs are Mt Vog = 5V, To= 25°C,

3 Not mora than ono output shonld be shorlod at a timo. For tushng 1,5, 1ho usa of tigh spoud st appaiaius and/or samplu and-hold lochiwgues a1 protorablo mn
OIS KO 1N it nal heating and mong nccu alsly elioct apuational valuon: Othorwise, jrolongud shorting of & High output may twse the chip lwimpuratue

WOl Abuve notmal aid ihotuby Causu nivalid 1eadings N othor Paimsiul tusts Iy any suquoncu of paramotur 108ts, tos 10815 should bo performed lasl
4 To measure I, oulpuls must bu upon, Viy on all inputs = 4.6V,

pecilied under rucommended operating conditions for the apphcable type.
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AC WAVEFORMS

An, £y

Ym
L2 1T )

Waveform 1. For Inverting Outputs Waveform 2. For Non-inverting Outputs
NOTE: For alt wavetorms, V,, = { 5V

TEST CIRCUIT AND WAVEFORM

fo- 0 . v
prve w S AMPW
Vee NEGATIVE | VM M
j LYt 0% 0%
L_ ov
FTHL LTLH( )-J I._
PULSE i out ouy '
GENERATOR v HTLHING THLY r
pr o AL 0% 90% AMP )
J_ I POSITIVE
= = = == = PULSE vm AL
[T 10% . 10% ov
WHOB4505
Vu 15V
Test Clrcult for Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor; se0 AC CHARACTERISTICS lor value FAMILY
€, = Load cnpaciance inchudes g ant probe oapacilante, Amplitude | Rep. Rate | Pulse Widih frem |ty
sue AC CHARAQTERIBTICS lor vatuw,

fly = Tarmination resislance should be equal lo Zouy 74F aov 1MH2 800ns 2.6ns | 2.6n8

of pulse gunaraion
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st

APPLICATION

"
M

A
Ag v

Ay

e

122

||

|

B (8
5

L

Ao Ay Az E
74F138

04 Q, G, Oy O, Q5 O, Oy

Qp e A

Ao Ay A2

T4F138

Q¢ G, Q, 0; O, 05 Q4 Oy

Ag Ay Az E
74F138

Q, Q, G, 0; O, Qy O O,

Ap Ay A2 €
74F138

Qp @ Q; 0, 0, G, G Q,

TITTTT7]

Expaasion to 1-0f-32 Decoding

AAEARARAAANARARS]

A bromay

AC ELECTRICAL CHARACTERISTICS

74F138
Ta=+25"C Ta=0°C to +70°C
Vee = 5.0V Vee = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF . G, = 50pF UNIT
R, = 50042 Ry = 50042
Min Typ Max Min Max

tptn Propagation dolay 35 5.6 70 45 8.0
(. Addross to oulput A, lo 3, YaRglomgiranare 4.0 6.1 8.0 40 9.0 ns
tPLH Propagauon dolay 35 6.4 7.0 2.5 8.0
. | E, or E5 to O, Wayelodit | 3.0 53 7.0 3.0 75 ns
tpLH Propagalion delay 4.0 8.2 8.0 4.0 9.0
tprL E; 10 G, pvayeferrizy 35 56 75 a8 8.5 ns
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