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Abstract

This thesis presents three types of electronic security
lock system. In chapter three,an electronic cede lock is'presented.
This lock uses the principle of transmitting cede and control signal
from key to lock in different frequency. The frequencies from oscillator
can be controlled by different veoltage level (VCO) . In chapter four,
electronic enceder/deceder lock is presented. This. electronic key will
encode nine bit ffi-state (0,1,0pen) of code and serially transmit this
code to the lock. The leck will also serially decede data from the key
(encoder). In chapter five,we use Z-80 microcomputer as the main control-
ling component. Its function are to decode the codes and other special
function. We can‘coﬁstrucﬁ how many digit that we desire in one code.
It can change code evgryxperiod and it can adjust the interval of period.

So this system has the top security.
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SECURITY LOCKED SYSTEM
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Address

0000
0002
0200
0201

0203

0205

0207

0209
020C

020E
0210

0213

0215

0217,

Obj.Code “Label

ED56
30082

. ;‘F 3

3E92

D3FB

3E82

D3F7

31C00B
DBF 5

F6C0O
320009

D3F4

3EFF
D3F6

man

5

ML
Jp
DI

‘LD

OUT.

LD

OUT

LD
IN

OR
LD

oUT

LD
OUT

Dperand Comiment =~
\ ;SET INTERRURT: NGDE 1
9200 __._. ;JUMP TO ADDR. O200H ..
;DISABLE INTERRUPT
A,92 ;LOAD ACC. WITH PPI

;CONTROL WORD #10

(FB),A  ;SET PPI(A;) 'IN MODE O
;CONFIG. WITH CONTROL
;WQBD #10

A,82 ;LOAD ACC. WITH PPI
;CONTROL WORD #2

(F7),A ($SET-PPL (Ag) IN MODE O
;CONFIG. WITH CONTROL
;sWORD #2

SP,{OBCO) ; INITIALIZE STACK

A,(F5)  ;LOAD ACC. WITH INPUT
;FROM INPYT PORT F5
3<6N/0FF SW)

co . ;MASK CH.6, 7

(TMNSTS) ,A;LOAD CONTENT IN ACC.
;INTO THE MEMORY LOCATION
; TMNSTS

(F4),A  ;LOAD OUTPUT PORT F4 WITH

;CONTENT IN ACC.

AFF ;sLOAD ACC. WITH FFH

(F6) ,A  ;BLINK 7" SEGMENT LED 374,

;4 prerT



Address

0219

021B
02iD *

021F
0222
0224
0226
0229
0228

022D"
0230
0232

0234
0236
0238
023B
023D

023F
0242
0244

0246
0249

024B

024D

Obj.Code Label MNE.

D3FA

3EF8
D3FA

CDCO01
3EQF
D3FA
.CDCO01
Cc680
DB3FA

€DCO0L
3EFF
D3FA

3EF8
D3E6
€DC001
3EOF
D3F6

CDCOO01
€680
“D3F6

CDC001
3EFF

D3F¥6

DBF5

QUT

LD
OUT

CALL
1D
ouT
CALL

00T

-

CALL
LD

LD
OUT
CALL

CALL
LD

‘T

IN

Operarnd

(FA) ,A

A,F8
FA),A

DELAY
A,OF
FA,A
DELAY
A,80
(FA) ,A

DELAY
A,FF
(FA) "A

A,F8
F6,A
DELAY
A,OF

. (F6),A

DELAY
A,80
(F6),A

DELAY
A,FF

(F6),A

A, (F5)

97

Comment

;BLINK 7 SEGMENT LED 1°%
;2™ prerr

sLOAD ACC. WITH F8H

;7 SEGMENT LED FIRST DIGIT
;SHOW CHAR.8 ____ _

; DELAY

~ ;LOAD ACC. WITH OFH

YETING 7 SEGMENT LED 1°% pIGIT
sDELAY

;ADD ACC. WITH O8H |

.7 secveNT 1ED 2°¢ preIT -

3SHOW CHAR.8

; DELAY

sLOAD ACC. WITH FFH
;BLINK 7 SEGMENT LED 1°%
.24 preIT

;LOAD ACC. WITH F§
;7 :SEGMENT .LED 3" DIGIT
YSHOW CHAR.8 °

s DELAY

sLOAD ACC. WITH OFH
;BLINK 7 SEGMENT LED. 37¢
$DIGIT

; DELAY

;ADD. ACC. WITH 80H

.7 SEGMENT LED 4% DIGIT
;SHOW CHAR.S

s DELAY .

:LOAD ACC. WITH FFH
;BLINK' 7 SEGMENT LED 3°¢,
4™ prerT

;LOAD ACC, WITH INPUT FROM

:ON/OFF SW.



Address

024F
0251

0253
0256
0257
0259
025B
025D
0260
0266
0267 .
'
0269
026A

026C
00BO
Q0B1
00B3
:00B5
0038
00BB
00BD
00C0

00cC3

00c5
t

00C6

Obj.Code Label

CB7F
2003

C3B000
FB

ED56

1608
1701
210109
DIFFEF
oD

20FD

%

05
20FA

18F5
FB
ED56
3EFF
320008
2A1309
3E04
320308
110108
DBF9

47

DBF8

CHECK

1.oC1
LOC2

1.6CC

LOCB

LOCE

MNE.

BIT
JR

EI
M1

E EE

1D

DEC
JR -

DEC
JR

JR
EI
IML
1D

D

LD
LD
LD

LD,
IN

LD

IN

Operand

7,A
NZ , CHECK

MATN

D,08

E,01
HL,0901
BC,FFFF

c

NZ,L0Cl

: \
NZ,LOC2

10C1

A,FF
(KEYFLG) ,A
HL, (CODE)
A,04

“(CDMTH) , A -
DE, 0801
A,TF9)

B,A

A, (F8)

98

Comment

sCHECK 7™ ON/OFF sy.

;JUMP TO sLOCATIPN CHECK

;IF CONDITION TRUE

;JUMP TO LOCATION MAIN
;ENABLE INTERUPT .
;SET INTERUPT MODE. 1 '
;LOAD REG.D WITH NO.OF CH. .
;017=7CH. 1 .

;CH.1 COUNTER MEMORY

;LOAD REG.B,C WITH FEH
;DEC. REG. C WITH 1

;JUMP TO LOCATION LOC2

;IF CONDITION TRUE

;DEC. REG. B WITH 1

;JUMP TO LOCATION LOC2

;IF CONDITION TRUE

;JUMP TO LOCATION LOCL
;ENABLE INTERUPT ’

;SET INTERUPT MODE 1

;LOAD ACC. WITH FFH

;SET KEYFLAG WITH FFH.
;START OF CODE GROUP

;CODE MATCH COUNTER

;CODE MATCH COUNTER BUFFER
;08=NO. OF CH., 0l1=CH.1
3LOAD ACC. WITH INfUT FROM
.37 Anp 4™ THUMPWHEEL sw.
:LOAD CONTENT IN ACC. TO
;REG. B )

;LOAD ACC. WITH INPUT FROM
:15% aND 2™ THUMPWHEEL SW.



Address
00cs8
00C9
00cce

00CD

00CF

00D3

00D6
-00D7

00D9

00DC
06DD

0O0DF
- 00EL
‘00E3
00E5 -
O0E7
OOE9

00EA

OOEB

Obj.Code

4F
3A0008

B7
2004

ED430108

3A0108  CoOMP

BY
2018

340208

B8
2012

.18D2
3EFF
D3FA

<LOCF

D3F6
3E09
‘85

6F

1C

Label

/

MNE.

LD

LD

OR

JR

LD

LD

CP
JR

. LD

0oP
JR

JR

« LD

oUT

oUT

LD

LD

INC

99

Operand Comment
C,A ;LOAD CONTENT IN ACC. TO
;REG. C
A, (KEYFLG) ;LOAD KEYFLAG TO ACC.
A ;TEST KEYFLAG -
NZ,COMP ;JUMR “TO LOCATION COMP
. ;IF CONDITION TRUE
-(LLSD) ,BC ;LOGAD CONTENT IN REG. C
3 - ;TO LLSD" BUFFER
;LOAD CONTENT IN FEG. B
. ~ ;TO LMSD BUFFER
A,(LLSD)  ;LOAD CONTENT IN LLSD *
' ;BUFFER TO ACC.
€ ;COMPARE REG.C WITH ACC.
NZ,LOCA ;JUMP TO LOCATION LOCA IF
: ;CONDITION ' TRUE
A,{IMSD) ;LOAD:‘CONTENT IN LMSD
‘ ;BUFFER TO ACC.
B ;COMPARE REG.B WITH ACC.
NZ,LOCA ;JUMP TO LOCATION LOCA IF
;CONDITION . TRUE
Locc ; JUMP TO- LOCATION LOCC
A,FF :LOAD ACC. WITH.FFH
AFA),A  ;BLINK 7-SEGMENT LED 1°5¢
;28 prerT
(F6),A  ;BLINK 7 SEGMENT LED 39
;4 prerT
A,09 ;NO. OF BYTE OF CODE
L ;ADD REG.L WITH ACC.
L,A ;LOAD CONTENT IN ACC.TO
;REG.L
E ;INCREMENT REG.E WITH 1



100

Address Obj.Code Label MNE. Operand Comment

00EC 15 DEC D sDECREMENT REG.D WITH 1
OOED 2007 JR NZ,LOCD ;JUMP TO LOCATION LOCD
;IF CONDITION  TRUE
OOEF 18¢7 JR LOCB ;JUMP TO LOCATION LOCB ,
00F 1 3800 LOCA LD A,00 ;LOAD ACC. WITH OOH
00F 3 320008 LD  (KEYFLG),A;RESET KEYFLAG -
80F6 78 LOCD LD i A,B ;LOAD CONTENT IN REG.B
o ;TO ACC, —= .
00F7  BE ce (m) ;COMPARE 15C 2 DIGIT CODE -
00F8 20E7 JR N:-Z LOCF  ;JUMP TO LOCATION LOCF IF
;CONDITION  TRUE
OOF A 79 LD A,C ;LOAD CONTENT IN REG.C TO ACC.
00FB . 23 INC  HL ; INCREMENT HL TO NEXT CODE
00FC BE cP (HL) scoMPARE 274 2 DIGIT CODE
00FD 2089 IR NZ,LOCB ;JUMP TO LOCATION LOCB IF
;CONDITION  TRUE
OOFF . CD9FO2 CALL  "1-9"  ;DISPLAY 1111-9999 RESPEC
s RESPECTIVELY ;
0102 23 INC  HL _INCREMENT HL TO NEXT CODE
0103 340308 1D A} (CDMTH) ;LOAD CODE MATCH COUNTER
" 3TO ACC. '
0106 3D DEC A ; DECREMENT. MATCH .COUNTER
0107 201C . JR NZ,LOCG. ;JUMP TO LOCATION LOCG IF
‘ | ;CONDITION  ‘TRUE
0109 "3A0009 LD A, (TMNSTS);LOAD TERMINAL STATUS TO ACC.
o10¢C A6 AND  (HL) ;AND CONTENT IN HL WITH ACC.
010D 320009 1D  (TMNSTS),A;LOAD CONTENT IN ACC. TO
;MEMORY LOCATION TMNSTS
0110 D3F4 , OUT  (F4),A ;OUTPUT TERMINAL STATUS
;TO RELAYS AND LEDS
0112 1609 LD - D,09 :LOAD REG.D WITH 09

0114 62 1D H,D sH POINT TO ADDR. 09--H



Address Obj.Code TLabel MNE.
0115 6B 1D
0116 34 INC
0117 CD9001 CALL
011A <CDCO01 . CALL
g11D -CDC001 CALL
0120 CDCO01 CALL
0123 . _188E —_ JR
0125 320308 LOCG LD
0128 3EFF 1D
012A 320008 1D
012D 1894 JR

Tusunsusat

CALL DISPLY™

hS

e

101

Operand Comment
L,E ;L POINT TO ADDR.—--{(E)H
(HL) s INCREMENT CH. COUNTER

DISPLY." ;DISPLAY CH. COUNTER
DELAY  ;DELAY '
DELAY ; DELAY

DELAY sDEALY

iocc ;JUMP TO LOCATION LOCC
{CDMTH) ,A;LOAD CONTENT IN ACC. TO
\ yMATCH CONTER BUFFER
“A,FF ;LOAD ACC. WITH FF

(KEYFLG),A:SET KEY FLAG
LOCF :JUMP TO LOCATION LOCF
¥

R S R e e e e R s e e e et e e S

0190
0191

0192

0194

0195

0196
0197

SUBROUTINE -TO DISPLAY DATA ON 7 SEGMENT LED
T T T T T T T T T T T T PP T 2 T T 2

C5
7B

D3Fb6

7E

D5

E5
S5F

DISPLY PUSH
LD
/

OUT

LD

PUSH

PUSH
LD

BC ;SAVE BC INTO STACK
A,E ;LOAD ACC. WITH CONTENT
;IN REG.E

(F6),A ;7 SEGMENT LED 3 %Anp 4%P
:DIGIT SHOW CONTENT IN, ACC.

A,(HL). ;LOAD ACC. FROM MEMORY
;LOCATION ADDRESSED BY HL

DE ;SAVE DE
HL 5SAVE HL
E,A ;LOAD CONTENT IN ACC.

sTO REG.E



Address

0198

019A

819D

019E

019F

01A2

01A3

01A6

01A7

G1A8

01A9

Q1AA.
01AB

01AD

01lAE

Obj.Code Label

1600

CD5001

El

D1

3A0908

47 .

3A0808

07

07

Q7

07

BO
D3FA

Cci

C9

102

MNE. Opgrand Comment

LD D,00 . ;IGNORE 3" mwp 4™ prerT

CALL «BITOBC ,J;CONVERT BINARY TO BCD

POP HL °~  ;RESTORE HL FROM TOP CF
;s STACK

POP  DE sRESTORE DE FROM TOP OF
s STACK ‘

LD ' A, (ESTDCT);LOAD AcC. WITH 1°%

- sDIGIT- BCD -

LD B,A ;LOAD CONTENT IN ACC.
:TO REG.B

LD A, (SNDDGT);LOAD ACC. WITH 2°¢

y sDIGIT BCD'

RLCA sROTATE ACC. LEFT WITH
;BRANCH CARRY ,

RLCA ;ROTATE ACC. LEFT WITH
;BRANCH CARRY

RLCA sROTATE ACC. LEFT WITH
sBRANCE CARRY

RLCA’ :ROTATE ACC. .LEFT WITH
; BRANCH CARRY

OR B ;OR ACC. WITH REG:B

OUT  (FA),A ;7 SEGMENT LED SHOW
;CONTENT IN ACC.

POP  ‘BC “RESTORE BC FROM TOP OF
3STACK

RrET s RETURN



CALL BITGOBC
kkkrkkhkkkkkkkdhhhhkhkihkihhkhhhhkhkkrhrhhhhhhhkkkhhhdhhhhhkrhhkrhin
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SUBROUTINE TO CONVERT 8 BIT BINARY VALUE TO '2'BCD CHARACTORS
kkkkkkkhhhhhhhhhhhhhhhrhhhkhihhhhhhhhhdhhhdhhihhrhhrrhrkhrhrkhhhhik

Address

0150

0153

0154
0155

0156
0157

0158

015B
015E

0161
0164

0167
0164

016D
0170

0171
0173

»

Obj.Code Label MNE.

216508

.

F5
(07 o 4
D5
E5
EB

01F0DS

CD7901
0118FC

CD7901
019CFF

CD7901
-01F6FF

CD7901
7D

€600
12

BITOBC LD

PUSH
PUSH
PUSH

PUSH
EX

LD

CALL
LD

CALL
LD

" “CALL
LD

CALL
LD

ADD
LD

Operand Comment

HL,0805 ;08=NO. OF :BIT THAT
~sWILL BE CONVERT .. TO A

35 BCD: L
AF :SAVE AF INTO STACK
BC " jSAVE BC INTO STACK
DE ;SAVE DE INTO STACK
HL -;SAVE HL INTO STACK

DE ,HL ;EXCHANGE THE CONTENT '
;OF DE AND- HL

BC,.D8PO’¥ ;LOAD REG. PATR BT WITH
;10,000 . IN FORM OF 2'S

DECNO ;CONVERT TO DECIMAL NO.

BC, FC18 -;LOAD REG. PAIR BC WITH

» ;1,000 IN FORM OF 2'S

DEGNO ; CONVERT TO DECIMAL NO.

BC, FF9C' ;LOAD REG. PAIR BC' WITH
;100 IN FORM OF 2'S

DECNO ;CONVERT TO DECIMAL NO.

BC, FFF6 . ;LOAD REG. PAIR BC WITH
;10 IN FORM OF 2'S

DECNO ;CONVERT TO DECIMAL NO.

A,L ;LOAD CONTENT IN REG.L
;TO ACC.
A,00 ;ADD ACC. WITH OOH

(DE),A  ;LOAD CONTENT IN ACC.TO
;MEMORY LOCATION ADDRESSED
;BY DE



Address

0174

0175

0176

0177

0178

0179
017B
017C
017D
01l7E
O17F
0180
0182

0183

0184

Obj.Code ZLabel MNE.

El

D1

Cl

Fl

co

CALL DECNO i
kkkkkhkk Ak hkhkkkkhdkhidhhikkkhhkrEhk LI AR Erkkhhkhihhhohk X Ahkkhkihhhkk

: POP
POP
POP
POP

RET

L

104

Operand : Comment

HL ;RESTORE HL FROM TOP OF
; STACK

DE - ;RESTORE BE FROM TOP OF
; STACK

BC  ;RESTORE BC FROM TOP OF
;STACK )

AF  ;RESTORE AF FROM TOP OF
; STACK .
;RETURN

SUBROUTINE TO CONVERT BCD TO DECIMAL )
R SIS S SR

3EQ0
D5

- 5D

54

3C

09

38FA

3D

6B

62

DECNO: LD

LOCX

PUSH
1D

LD

INC

ADD

JR

DEC

LD

LD

A,00 ;LOAD ACC. WITH OOH

DE ;SAVE DE INTO STACK

E,L ;LOAD .CONTENT IN REG.L
;TO REG.E

D,H  ;LOAD CONTENT IN REG.H
;TO REG.D

A . INCREMENT ‘CONTENT OF
;ACC. BY 1

HL,BC ;ADD CONTENT OF REG. PAIR
;BC TO REG. 'PAIR HL

C,LOCX ;JUMP TO LOCATION LOCX
{IF CONDITION TRUE

A sDECREMENT CONTENT OF ACC.
sBY 1 v

L,E ;LOAD CONTENT OF REG.E
;TO REG.L

H,D sLOAD CONTENT OF REG.D

;TO REG.H



Address

0185

0186

0187

0188

i

Obj.Coae Label MNE. Operand
D1 POP DE

12 LD (DE) ,A
i3 INC DE

c9 RET
CALL ONTONI

105

Comment-

.RESTORE DE FROM TOP OF

s STACK

;LOAD CONTENT OF ACC.TO
sMEMORY LOCATION ADDRESSED
sBY DE

INCREMENT CONTENT IN REG.
;PATR DE BY 1
s RETURN

******************************************%************************

SUBROUTINE TO DISPLAY 1111

-~

TO 9999

kkkhkkhikhhdrrhrhhhihkhdkkkkhrhdhhhrhhhhihrhhihhhihhhhhidhhrrhihadrs

029F
0240
0141
0243
02A5

02A7
.02A8
02AA
02AC
02AF

02B2
02B4

FS ONTONI PUSH AF

D5 PUSH DE

1605 LD D,09

3E00 LD A,00

Cc611 LOCY  ADD 11

F5 PUSH AF

D3FA T (FA) ,A
>

D3F6 oUT (F6) ,A

CDCO01 CALL DELAY

GDCO01 CALL DELAY

3EFF LD A,FF

D3FA OUT (FA) ,A

" 37 SEGMENT LED 15%, 2

;SAVE AF INTO STACK
;SAVE DE INTO STACK
;LOAD REG. D WITH 09H
;LOAD ACC. WITH OOH
;ADD CONTENT OF ACC.
sWITH 11'H

;RESTORE AF FROM TOP OF
;STACK )
nd

:DIGIT SHOW CHAR. 11

;7 SEGMENT LED 37¢, 4
sDIGIT SHOW CHAR. 11

s DELAY

s DELAY

sLOAD ACC. WITH FF

;BLINK 7 SEGMENT LED 1°°
;anp 2°¢ prerT
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Address Obj.Code Label MNE. -Operand Comment
0286 D3F6 OUT  (F6),A ;BLINK 7 SEGMENT LED
, ;374 ap 4™ prerr
02B8 CDCO001 CALL DELAY sDELAY
02BB €DCOD1 CALL' DELAY  ;DELAY
02BE Fl POoP AR = ;RESTORE AF FROM TOP" OF
, ~$STACK
- -02BE 15 DEC .D - sDECREMENT CONTENT OF
;REG.D BY 1 o
o2co 20D7 JR NZ,1.0CY ;JUMP TO LOCATION LOCY
s IF¥ CONDITION TRUE
-02C2 Dl POP DE sRESTORE DE FROM TOP OF
s STACK
02C3 F1 POP AF \;RESTORE AF FROM TOP OF
] s STACK
02c4 c9 RET sRETURN
, \
CALL DELAY

R T R T e T T e T s T T T P T Ty TL LT TP T TN

SUBROUTINE TO DELAY 100 mS
e e T T E T e PP TP P T T e T T

01co “.ES PUSH 'HL ;SAVE HL INTO STACK
. -.0l1c1 21FFFF LD HL,FFFF ;LOAD REG. PAIR HL
- ;WITH FFFFH
01C4 2D 10CZ DEC L ;DE CREMENT CONTENT
- ;OF REG.L BY 1
01cs 20FD JR NZ,LOCZ ;JUMP TO LOCATION LOCZ
;IF CONDITION TRUE
01c7 25 1EC H ; DECREMENT CONTENT OF
;REG.H BY 1
01c8 20FA JR NZ,LOCZ ;JUMP TO LOCATION LOCZ

;IF CONDITION TRUE

Lid



Address - Obj.Code Label MNE.

olca El
0l1CB €9
ﬁ;u_twé‘a’w{/l"iﬂﬂtn:ﬁu_ .-

POP

RET

107

" Operand. Comment
HL sRESTORE HL FROM TOP OF
s STACK
sRETURN

*************************;c*************************‘************ kdkkkkk

0038
0039

003B
003D

003F
0040
0041
0042
0045

"0047

0049

004A
004B

004D
004E
D04F
0050

F3
DBF5

CB7F
2017

C5

D5

E5
210109
1608

3600

23

15
20FA

El
D1
Cl
CD9001

INTERUPT RCUTINE —
LR e T T R T R R e e e S e e S e L
~

CLEAR

L.OCM

DI
IN

BIT
JR

PUSH
PUSH
PUSH
LD
LD

LD

INC

DEC
JR

. POP

pPOoP
POP
CALL

sDISABLE INTERRUPT

A,F5 ;LOAD ACC. WITH INPUT
;FROM ON/COFF SW.
P $CHECK 7% ON/OFF sw.
NZ,INC  ;JUMP TO LOCATION INC.
. 3TF CONDITION TRUE ,
BC " JSAVE BC INTO STACK
DE ;SAVE DE INTO STACK
HL ;SAVE HL INTO STACK
HL,0901 ;CH.1 COUNTER MEMORY
D,08 ;LOAD REG.D WITH
;NO. OF CH.

(HL) ,00 ;LOAD OOH TO MEMORY
sLOCATION ADDRESSED BY HL

HL s INCREMENT CONTENT TN
+HL BY 1
D sDECREMENT CONTENT IN D BY 1

NZ,LOCM ;JUMP .TO LOCATION LOCM IF
;CONDITION TRUE

HL ;RESTORE HL FROM TOP OF STACK
DE sRESTORE DE FROM TOP OF STACK
DC ;RESTORE BC FROM TOP OF STACK

DISPLAY ;DISPLAY CH. COUNTER



Address .0Obj.Code Label

0053
0054
0056
0059
0054
005B
005C
005D
005E
0061
0010
0011
0012
0013
0014

0016
0018
001A

001D
0020
0021

yauuaa Lo L 0afune s Wsunsy

FB
ED4D
CbC001 INC
23

1C

C5

D5

E5
CD9001
€31000
El

D1

Ci

15
200A

1607
1E01
210109

CD9001

FB LOCN
ED4D

MNE.

EL
RETI
CALL
INC
INC
PUSH
PUSH
PUSH
CALL
JP
POP
POP
POP
DEC
JR

LD
LD
1D

CALL
EI
RETI

Operand

DELAY
HL

E

BC

DE

HL

. DISPLAY
0010
HL

DE

BC

D

NZ ,LOCN

D,08
E,01

HL,0901

DISPLAY

;ENABLE INTERRUPT
sRETURN FROM INTERRUPT

108

; INCREMENT CONTENT IN HL BY 1

; INCREMENT CONTENT IN E BY 1
;SAVE BC INTO STACK
;SAVE DE INTO STACK
;SAVE HL INTO STACK
;DISPLAY CH. COUNTER
;JUMP TO LOCATION 0010
sRESTORE HL FROM TOP OF STACK
;RESTORE DE FROM TOP OF STACK
;RESTORE BC FROM TOP OF STACK.

.

;DECREMENT CONTENT IN D BY 1
;JUMP TO LOCATION LOCN IF

; CONDITION TRUE
;sLOAD REG.D WITH NO. OF CH.

;LOAD REG.E WITH OlH

;LOAD REG. PAIR HL WITH CH.1
;COUNTER MEMORY

;sDISPLAY CH. 1 COUNTER
;ENABLE INTERRUPT

3RETURN FROM INTERRUPT :

hRAAAAKERAARRARA A IR RRRIRARAR R ARk ITRA ARk Rhhhhhkhhhhhhhkdhhhhddhhdhhkihikhhihihhdkk

NONMASKABLE INTERUPT ROUTINE

kkkkkhhhhhhhkhhkhhhhkhkihhhhhhhhhhhhhhhhhhhhhhhhhhfhhhrhhhhihhdihihhkhhrirhhis

0066

0068

DBF 5

CB77

- IN

BIT

A, (F5)

6,A

.LOAD ACC. WITH INPUT FROM
:ON/OFF SW.
;CHECK 6% ON/OFF SW.



Address
006A
006D
Q06E
0Q6F -
-l
0070

0071 -
0074
0075
0p77

007A

007D
007E

0081
0082
0083
0084
0085
0086

0088

~

0bj.Code Label MNE.

CAD002

F5
€5
D5
ES

" 3A1109

5F
1600
CD5001

3A0908

47
340808

07

07

BO

D3FA

3A1009

JP

PUSH
PUSH
PUSH
PUSH
LD

LD

LD

CALL

LD

LD
LD

‘RLCA

RLCA
RLCA
RLCA
OR
ouT

LD

109

Operand -Comment

NZ,LOCP . ;JUMP TO LOCATION LOCP IF
:CONDITION TRUE

AF ;SAVE AF INTO STACK
BC ;SAVE BC INTO STACK
DE ;SAVE DE INTO, STACK
HL sSAVE HL INTO STACK

A,(MIN.) ;LOAD ACC. WITH CONTENT_IN
;MEMORY LOCATION MIN ~—— '

E,A ; ;LOAﬂ CONTENT IN ACC. TO
‘;REG.E

D,00 °  iLOAD REG.D WITH OOH

BITOBC ;CONVERT BINARY T0 BCD

A (FSTDGT) :LLOAD ACC. WITH CONTENT IN
:MEMORY LOCATION FSTDGT

B,A . ;LOAD CONTENT IN ACC. TO REG.B

e (SNDDGT) sLOAD ACC. WITH CONTENT IN

sMEMORY LOCATION SNDDGT

;ROTATE ACC. LEFT WITH

;BRANCH CARRY

s ROTATE ACC. LEFT WITH

sBRANCH CARRY

:ROTATE ACC. LEFT WITH

;BRANCH CARRY

;ROTATE ACC. LEFT WITH

sBRANCH CARRY

+

B ;LOGICAL OR CONTENT IN ACC.

sWITH CONTENT IN REG.B

(FA),A ;7 SEGMENT LED 1°% AND 2
:DIGIT SHOW DISPLAY OF MINUTE

A, (HOUR) ;LOAD ACC. WITH CONTENT IN
MEMORY LOCATION HOUR

nd
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-—

Address. Obj.Code Label MNE. Operand Comment
0088 5F ' LD E,A ;LOAD CONTENT IN ACC. TO
' ;REG. E

008C 1600 LD D,00 ;LOAD REG.D WITH OOH

008E CD5001 CALL BTTOBC ; CONVERT BINARY TO BCD

0091 340908 LD A, (FSTDGT) ;LOAD ACC. WITH CONTENT IN
; MEMORY LOCATION FSTDGT

0094 47 LD B,A -  ;LOAD CONTENT IN ACC. TO REG.B

0095 340808 p A, (SNDDGT) ;LOAD ACC. WITH CONTENE- IN
;MEMORY LOCATION SNDDGT

0098 07 RLCA ;ROTATE ACC. LERT WITH
; BRANCH CARRY

0099 07 RLCA : ;ROTATE ACC. LEFT WITH
;BRANCH CARRY

0094 07 RI.CA ;ROTATE ACC. LEFT WITH
; BRANCH CARRY

009B 07 \ RLCA ;ROTATE ACC. LEFT WITH
;s BRANCH CARRY

009cC BO OR B ;LOGICAL OR CONTENT IN ACC.
;WITH CONTENT IN REG.B

009D D3F6 0UT  (F6),A ;7 SEGMENT 3°¢ awp 4%P prerT
;SHOW DISPLAY -OF HOUR

009F El POP  HL ;RESTORE HL FROM TOP OF STACK

0040 D1 ) POP  DE -;RESTORE DE FROM TOP (F STACK

© Q0Al cl POP  BC ;RESTORE BC FROM TOP OF STACK

00A2 Fl POP  AF ;RESTORE AF FROM TOP OF STACK

00A3 C3D002 JP - LOCP ;JUMP TO LOCATION LOCP

02D0 F5 LOCP PUSH' AF ;SAVE AF INTO STACK

02p1 c5 PUSH BC ;SAVE BC INTO STACK

02D2 D5 PUSH DE ;SAVE DE INTD STACK

02D3 ES PUSH  HL ;SAVE HL INTO STACK

02D4 3A1009 LD A,(HOUR) ;LOAD ACC. WITH CONTENT IN

;sMEMORY LOCATION HOUR
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Address 0Obj.Code Label MNE. Operand Comment

02D7 47 LD B,A ;LOAD CONTENT IN ACC. TO REG.B
02D8 3A1109 LD A,(MIN)  ;LOAD ACC. WITH CONTENT IN
;MEMORY LOCATION MIN
02DB 4F LD C,A ;LOAD CONTENT IN ACC. TO REG.C
02DC 341209 - LD A,(SEC)  ;LOAD ACC. WITH CONTENT IN '
;MEMORY LOCATION SEC. |
_Q2DF 57 LD D,A ;LOAD CONTENT IN ACC. TO.REG.D
02EQ 14 INC B\ |/ ; INCREMENT CONTENT IN REG.D
sBY 1
02El 7A LD A,D :LOAD CONTENT IN REG.D TO ACC.
"02E2 321209 LD (SEC) ,A  ;LOAD CONTENT IN ACC. TO
3sMEMORY LOCATION SEC.
02E5 3E3B STLID A,3B ;LOAD ACC. WITH 3BH
02E7 BA CP D ;coﬁPARE CONTENT IN ACC. WITH
N ;CONTENT IN REG.D
02E8 3806 JR C,RES1 ;JUMP TO LOCATION RES1 IF
, ; CONDITION TRUE ‘
02EA El RETN  POP HL :RESTORE HL FROM TOP -OF STACK
02EB pL POP DE ;RESTORE DE FROM TOP OF STACK
02EC cl POP BC - ;RESTORE BC FROM TOP OF STACK
02ED Fl POP AF ;RESTORE AF FROM TOP OF STACK
02EE ED4&4S. REIN ;RETURN FROM NONMASKABLE "
' - - ;INTERRUPT
02F0 3E00 -RES1 LD 4,00 ;LOAD ACC. WITH OOH
“D2E2 321209 LD (SEC),A  ;LOAD CONTENT OF ACC. TO
. . sMEMORY LOCATION SEC.
.02F5 0C INC C ; INCREMENT CONTENT IN REG.C
) ;BY 1
02F6 79 ) LD ! A,C sLOAD ACC. WITH CONTENT IN

;REG.C



Address

Q2F7 -

02FA
02FC

02FD
02FF
0301
0303
0306
0307

0308

030B
036D

030E
0310
0312
0314

0315

0318
031A

Obj.Code Label MNE.

321109 LD
3F38 © LD
B9 cP
3802 JR
18E9 JR
3E00 , RES2 LD .
321109 LD
/

04 INC
78 * 1D
321009 - LD
3E17 LD
B8 CP
3802 JR

A

180C -JR
3E00 RES.3 LD
321009 LD

341009  CHNGCD LD
.

1E02 LD

BB CP

112

Operand . Comment

(MIN) ,A  ;LOAD CONTENT IN ACC. TO
sMEMORY LOCATION MIN.

A,3B sLOAD ACC. WITH 3BH

c :COMPARE CONTENT IN ACC:
:WITH CONTENT IN REG.C.

C,RES2  ;JUMP TO LOCATION RES2
;IF CONDITION TRUE

RETN ; JUMP TO ALOCATION RETN —

A,00 :LOAD ACC. WITH OOH

(MIN),A  ;LOAD CONTENT IN ACC. :TO
sMEMORY LOCATION MIN.

B ; INCREMENT CONTENT IN
' JREG.B BY 1 '
A,B ;LOAD ACC. WITH CONTENT
;IN REG.B

(HOUR) ,A  ;LOAD CONTENT IN ACC. TO
 sMEMORY LOCATION HOUR
A,17 ;LOAD ACC. WITH 17H
B ;COMPARE CONTENT IN ACC.
sWLTH CONTENT IN REG.B
C,RES3 ~ ;JUMP TO LOCATION RES.3
v$IF CONDITION TRUE
CHNGCD _ _;JUMP TO "LOCATION CHNGCD
A,00 ;LOAD ACC. WITH OOH
(HOUR) ,A ;LOAD CONTENT IN ACC. 'TO
;MEMORY LOCATION HOUR
A, (HOUR) ;LOAD ACC. WITH CONTENT IN
;sMEMORY LOCATION HOUR
E,02 ;LOAD REG.E WITH 02H
E :COMPARE CONTENT IN ACC.
sWITH CONTENT IN REG.E

1



Address

031B

031D
031F

0320

0322
0324

0325

0327
0329

032A

032C
032E

032rF

0331
0333

0334

K 0336
0338

0339

Obj.Code Label MNE.

3834

1804
BB

3838

1E06
BB

3838

1E08

BB
3838

1ECA
BB

3838

~ Z1EO0C

BB

3838

1EOE
BB

3838

JR

LD
CP

JR

CcP

D
CP

JR

LD
CP

1D
<P

JR

CP

JR

R

113

Operand Comment

C,LOCI - ;JUMP TO LOCATION LOCI
;IF CONDITION TRUE

E,04 ;LOAD REG.E WITH 04H

E ;COMPARE CONTENT IN ACC.
sWITH CONTENT IN REG.E

€,LOCI1  ;JUMP TO LOCATION LOCII

“sIF CONDITION TRUE

E,06 ;LOAD REG.E WITH O6H

E ;COMPARE CONTENT IN ACC.
sWITH CONTENT IN REG.E

€,LOCIII. ;JUMP TO LOCATION LOCIII
;IF CONDITION TRUE .

E,08 , 3;LDAD REG.E WITH O8H

E 5 COMPARE CONTENT IN ACC.
sWITH CONTENT IN REG.E

C,LOCIV ~ ;JUMP TO LOCATION LOCIV.
;IF CONDITION TRUE

E,0A = ;LOAD REG.E WITH OAH

E ©. ;COMPARE CONTENT IN ACC.
;WITH CONTENT IN REG.E

C,LOCV' ~ ;JUMP TO ‘LOCATION LOCV

;IF CONDITION .TRUE

E,OE 3LOAD REG.E WITH OCH

E ;COMPARE CONTENT IN ACC.
;WITH CONTENT IN REG.E

C,LOCVI  ;JUMP TO LOCATION LOCVI
;IF CONDITION TRUE

E,OE ;LOAD REG.E WITH OEH

E ;COMPARE CONTENT IN ACC.
;WITH CONTENT IN REG.E

C,LOCVII. ;JUMP TO LOCATION LOCVII

i :IF CONDITION TRUE

\,

——

&



Address.

033B
033D

033E

0340
0342

0343

0345
0347

0348

034A
034C

" 034D
034F

‘D351
0354

0357

035A
035D
035F
0362
0364
0367

Obj.Code Label MNE.

1E10
BB

3838

112
BB

3838

lE14
BB

3838
1E16,
BB

{
3838

183B

210004

"LD

Ccp

JR

LD
TP

JR

LD

‘CP

JR

LD
cp

R

JR

LoC'I °LD

221309 - PRERT LD

C3EA02
214804
18F5 °
219004
18F0

21D804
18EB

JR

LOCII 1D

JR

LOCIII 1D

JR

LOCIV 1D

JR

i
‘Operand,

E,10
E

C,LOCVIIL

E,12
E

Cc,LOCIX

E,l4
E

C,LOCX

E,16
E

C,LOCXT
LOCXIT

HL,0400

RETN
HL, 0448
PRERT
HL,0490
PRERT
HL,04D8
PRERT

Comment

114

sLOAD REG.E WITH 10H
;COMPARE CONTENT IN ACC.
;WITH CONTENT IN REG.E

;JUMP TO LOCATION LOCVIII

:IF CONDITION TRUE

4LOAD REG.E WITH 12H

; COMPARE CONTENT.IN ACC.
:WITH CONTENT IN REG.E -
;JUMP TO LOCATION LOCIX

:IF CONDITION TRUE

;LOAD REG.E WITH 14H
;COMPARE CONTENT IN ACC.
sWITH CONTENT IN REG.E

; JUMP TO LOCATION LOCX::

;IF CONDITION TRUE

;LOAD REG.E ‘WITH l6H

; COMPARE CONTENT IN ACC.
:WITH CONTENT IN REG.E

;JUMP TO LOCATION LOCXT .
;IF CONDITION TRUE

:JUMP TO LOCATION LOCXIT
IF CONDITION TRUE

sLOAD REG.PAIR HL WITH 0400H
(LOCODE) ,HL;L.OAD CONTENT IN REG.PAIR TO
;MEMORY LOCATION LOCODE

s JUMP
; LOAD
s JUMP
;sLOAD
3 JUMP
;LOAD
s JUMP

TO LOCATION
REG.PAIR HL
TO LOCATION
REG.PAIR HL
TO LOCATION
REG.PAIR HL
TO LOCATION

RETN >
WITH 0448H
PRERT
WITH 0490H
PRERT
WITH 04D8
PRERT



Address

0369
036C
036E
0371
0373
0376
0378
0378
037D
0380
0382
0385
0387
0384
038C
038F

Obj.Code

212005
/18E6
216805
18E1
21B00S
18DC
21F805
18D7
214006
18D2
218806
18CD
21D006
18C8
211807
18C3

Lable MNE,
LOCV LD
JR
LOCVI LD
JR

LOCVLL LD»
JR
LOCVIIITLD

J JR
LOCIX 1D
JR
LOCX 1D
JR
LOCXI LD
JR
LOCXII LD
JR

Operand

HL,0520
PRERT
HL,0568
PRERT
HL, 0580
PRERT
HL,05F8
PRERT
HL, 0640
PRERT
HL, 0688
PRERT

HL,06D0
PRERT
HL,0718
PRERT

;s LOAD
3 JUMP

Comment

REG.PAIR HL
TO LOCATION

TO LOCATION
REG.PAIR HL
TO LOCATION
REG.PAIR HL
TO LOCATION
REG.PAIR HL
TO LOCATION
REG.PAIR HL
TO LOCATION

REG.PAIR HL.

TO LOCATION
REG.PAIR HL
TO LOCATION

115°

WITH 0520H
PRERT

- REG.PATR HL WITH 0568H

PRERT

WITH 05BOH
PRERT

WITH OS5F8H
PRERT—
WITH 0640H
PRERT

WITH 0688H
PRERT

WITH 06DO
PRERT

WITH 0718H
PRERT
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aglu EPROM feumstunuy 0400H @v O7SFH sl

LanlASH
0400 0000
0409 PYANA
0412 0123
041B 4567

" 0424 1357
042D 9135
1436 2468
043F 0246

wanin

s#alugaviaan 00.00 - 01.59

el

1111
5555
1234
5678
3579
1357
4680
2468

+

2222
6666
2345
6789
5791
3579
6802
4680

3333
7777
3456
7890
7913
5791
8024
6802

sH@luriviaat 02.00 ~ 03.59

s«
0448 9999
0451 5555
045A 9876
0463 5432
046C 9753
0475 1975
047E 8642
0487 0864

WA

8888
4b444

8765

4321
7531
9753
6420

8642

77717

"3333

7654

3210

5319
7531
4208
6420

6666
2222
6543
0123
3197
5319
2086
4208

FE
D
FB
¥7

DF
BF
F

FE
FD
FB
F7

DF
BF

Uazqfl

0w ~N &N D Ww N

c.
oA
ee
Y

0 N O oW N -



sialugaviaan 04.00 —

LaALASH

0490
0499
04A2
04AB
04B4
04BD
04C6
Q4CF

swslutaviaan 06,00 -

waninsd

0408
D4E2
O4EA
04F 3
04¥FC
0505
050E
0517

salugiviaas 08.00

wantaed

0520
0324
0532
053B
0544
‘054D
0556
055F

0585
5097
5827
2398
8326
8015
1675
4503

7821
0093
2834
3975
5709
6298

‘2561

6954

0928
9129
9184
1042
1537
1527
7131
0596

6977
9186
0127
4205
3230
5518
9176
7327

0973
6368
8468
8158
2085
5187
2332
2420

S

4783
4723
8023
6756
5431
9985
8696
6515

SR

1607
3154
5080
5342
6739
6700
9296
2371

T

0065
1591
2968
7471
3694
5639
3890
1102

9233
6527
8028
7051

9035

7361
9356
4534

05.59 u.

2633
8061
8260
2591
6262
1151
9950
5879

07.59

5644
0140
0473
5249
3359
5418
1231
8066

'09.59 -

8429
7797
8974
8289
1984
8150
4208
6594

FE
FD
FB
F7

DF
BF

7F

FE
¥D
FB
F7

DF

BF
7F

FE
FD
FB
F7
EF
DF
BF
7¥
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s¥sluraviaan 10.00 - 11.59 wu.

uanLasa U
0568 0000 6621 3644
0572 3868 3041 2116
D57A 0154 8502 7756
0583 7257 -9200 5130
058C 9799 6251 3057
0595 9902 1644 7234
059E 6367 0747 8335
05A7 2212 1981 2221

s#alugaviaan 12,00 -

wanL sy SAd

05B0 6114 0797 8065
05B9 6211 1931 5288
05C2 8372 2451 3825
05CB 9548 5064 3356
05D4 5095 5198 3206
05DD 4578 9158 3078
05E6 8833 4255 0306
OSEF 4408 7499 2086

salumvioan 14,00 -

woniAsw

OSF8
0602
060A
0613
061C
0625
062E
0637

9111
5555
8271
9786
0156
1406
2656
3906

AN

8222
4666
6059
7564
0468
1718
2968
4218

7333
3777
4837
5342
0781
2031
3281
4531

3932
6894
7334
5386
1571
3050
1696
5564

13.59

2322
4925
4882
9754
1032
1702
6529
8019

15.59

6444

2888
2615

3120
1093
2348
3593
4843

FE
FD
FB
F7

DF
BF

FE
FD
FB
F7

DF
BF

FE
FD
FB
F7

DF
BF
7F

‘xﬂszqﬁ
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Uszgi
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swsluziviaan 16.00 - 17.59 y.

uanLase _ el Uszyi
0640 2048 9002 5999 1707 FE 1
064A 8171 9279 7685 IQSG FD 2
0652 2474 2110 4749 Q752 FB 3
0658 1226 3382 6252 6048 F7 4
0664 6969 2143 5444 9877 EF 5
066D 9485 2569 4169 2759 DF 6
0676 0405 0689 4875 942? BF 7 °
067F 0223 1034 4Q38 2003 T7F 8
swaluzaveaan 18700 - 19.59 u.

wanlasy . KL Uszgd

> 0688 7179 8083 $735 6488 FE 1
0692 3610 9159 9635 2523 FD - 2
069A 1901 7964 5453 6398 TFB 3
06A3 3712 7850 6223 3519 F7 4
Q6AC 4733 3479 6027 7311 EF 5
06BS  .5872 5784 "4710 2662 DF 6.
Q6BRE 6607 7029 4076 1490 BF ‘ 7
06C7 4514 7546 5043 0525 7F 8

swalugiviqan  20.00 - 21.59 wu.
wan LT SUd Uszqi
06D0 2715 5161 4563 9122 FE 1
06D9 9713 4111 8821 5004 F¥D 2
06E2 0505 2101 6572 6264 FB 3
Q6EB 7739 2331 9861 2449 F7 4
06F 4 "5812 0671 1605 3798 EF 5.
Q6FD 6776 1602 9077 3267 DF 6
0706 9931 0235 9138 0704 BF 7
AR
070F 7557 5818 3861 8324 7TF 8
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salumivimn 22,00 - 23.59 u.

waA LA . s Jse

718 9833 4388 8942 5208 FE 1

722 9689 5103 7318 8950 FD 2

724 5786 1254 1080 0754 FB 3

"733 5837 4024 2145 3000 F7 4

73C 0009 46371 0152 6380 EF 5
745" 5547 3772 5326 9347 DF 6

, J4E 3321 3523 0092 7573 BF 7
" 757 9554 7636 5251 7919 7F 8
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