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ABSTRACT

v
.

This thesis describes 8 designing of main-power circuit,
generate (PWM)signal method and base-drive circuit for three
phase Jinduction motor of Pluse Width Modulgtion (PWM).This
generate signal part is contral by 8 bit microcontroler,intel MCS
8051 using pluse width modulation method.This generste signal is

.-qu;\voltage vector rotation follow sine wave but we can use
s

-

voltage “vedtor rotstion in a +three-dimension spsce.From
experiment use three phsse induction motor four pole in condition
o .

of noload.The invertdr cen veriable in range Af speed 90 to 3000

rpm or in range of frequency 3 to 100 Hz.
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z Prodram Control

OUTPUT

RE_SET

CS

VAL_PLANE
TIME

VAL _SPEED
BUFFER_DPTR
VAL_TIME_LOW
PLANE
LIMIT_PLANE
TIME_HIGH
VAL_TIME_HIGH
BUFF_KEY
BUFFER4
BUFFERS
BUFFER1
BUFFER2
BUFFER3
BUFFERG
BUFFER7
BUFFERS

DELAY
DELAY_SPEED1
KEY_LIMIT_HIGH
KEY_LIMIT_LOW
BUF__VAL_TIME_LOW
BUF _VAL_TIME_HIGH
BUF_VAL_SPEED
BUF _PLANE

BUF LIMIT. PLANE
BUF _TIME
DELAY_SPEED2
BUFFER13
OUTDISP1
OUTDIsSP2
OUTDISP3
OUTDISP4
BUFFERS
BUFFER10O
BUFFER11
DIGI_DISP
STEP

BUF_STEP
BUF_OUTDISP1
BUF_OUTDISP2
BUF_OUTDISP3
BUF_OUTDISP4
CAL_LOW
CAL_HIGH

INT NUMBER
OVER_NUMBER
DIGI_DISP1

LJMP START

>

BIT
BIT
BIT
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQuU
EQU
EQU
EQU
QU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU,

EQU
EQU

P3.5
P3.3
P3.4
40H
41H
42H
43H
44H
45H
46H
47H
48H
49H
ADH
4EH
4AH
4BH
4CH
52H
53H
54H
55H
4FH
50H
51H
56H
57H
58H
59H
5AH
5BH
5CH
5DH
SEH
5FH
60H
61H
62H
63H
B4H
65H
66H
6 7H
68H
69H
BAH

_ BBH

B8CH
6DH
BEH
8FH
70H



DISPLAY:

ORG 0O003H
AJMP SCANKEY

ORG OOOBH
AJHP GENERATE

ORG OD1BH
3 Kskokokok sokok Rk sk skokok ok skok skok skok skok sk ok ok
; SUBRUTEEN DISPLAY
5 dokskskokook sk ok ok ok sk sk ok sk ok ok sk sk ke kok ok ok
CLR TR1
CLR ET1
MOV TH1.#OFOH
MOV TL1,#00H
MOV BUFFERS, A
MOV BUFFER10.RO
MOV BUFFER11,B

REN _SEGMENT : M~ . OUTDISP1,BUF_OUTDISP1

MOV OUTDISP2,BUF_OUTDISP2
MOV QUTDISP3,BUF_OUTDISP3
MOV OUTDISP4,BUF_OUTDISP4
MOV A,OUTDISP1

ACALL CHANGE_CHR

MOV QUTDISP1,A

MOV A,OUTDISP2

ACALL CHANGE_DOT

MOV OUTDISPZ, A

MOV A,OUTDISP3

ACALL CHANGE_CHR

MOV OUTDISP3,A

MOV A&,QUTDISP4

ACALL CHANGE_CHR

MOV OUTDISP4, A

SJMP OUTDISP

CHANGE_CHR: ADD A,#01H

HOVC A.@A+PC

RET
DB 00111111B,00000110B,01011011B,01001111B
DB 01100110B,01101101B,01111101B,000001118
DB 011111118B,01101111B,000000008

CHANGE_DOT: ADD A,#01H -~

OUTDISPE:

MOVC A,@A+PC

RET
DB 101111118, 100001108B,110110118B,11001111B
DB 11100110B,11101101B,11111101B.,100001118
DB 111111118B,11101111B,100000008B

MOV RO, #02ZH

MOV A,DIGI_DISP
CIJNE A, #01H,CHRCK 2
MOV A,#00010111B
CLR CS

MHOVX @RO,A

SETB CS )
MOV A,0QUTDISP1



CHECK__2:

CHECK_3:

CHECK_4:

OUT_INC:

END_SUB:
OUT_END:

ACALL OUT_ING
SJMP OUT_END
CINE A,#02H,CHECK_3
MOV A,#00100111B
CLR CS

MOVX @RO,A

SETB CS

MOV A,OUTDISP2
ACALL OUT_INC
SJMP OUT_END
CIJNE A,#03H,CHECK_4
MOV A,#01000111B
CL™ CS

¥ ..X @RO,A

SETB CS

MOV A.OUTDISP3
ACALI, OUT_INC
SJMP OUT_END

MOV A,#10N000111B
CLR CS

MOVX @RO,A

SETB CS

MOV A,OUTDISP4
ACALL OUT_INC
SJMP OUT_END

MOV RO,#01H

CLR CS

MOVX @RD, A

SETB (S

INC DIGI_DISP
MOV A,DIGI_DISP
CINE A,#05H,END_SUB
MOV DIGI_DISP,#01H
RET

MOV A,BUFFER9
MOV RO,BUFFER10
MOV B,BUFFER11
SETB ET1

SETB TR1

SETB EX0.

RETI

5 Sskok koK ROk ok KoKk ok ok ok koK SkoRok Kok IOR KKK OR KRk

;  SUBRUTEEN FOR GENERATE PLUSE
5 R ok sk K kool sk ROk K KOk kK SR Skokok sk ok skokokokek ok ok skok

GENERATE:

BUFFER:
VAL_DPTR:

CLR TRD

CLR ETO

MOV BUFFER4,A
MOV BUFFERS,RO
PUSH B

DJNZ TIME_HIGH,BUFFER
SJMP VAL_DPTR
AJMP END GEN
MOV A,VAL_SPEED
MOV B,#03H

MUL AB

ADD A,TIME

ADD A, #04H



DB
DB
DB
DB
DB
DATA_HIGH:
DB
DB
DB
DB
DB
CONTINUS:
CON_TI:
PLUSE:
REWORD :
FORWORD :
CHECK_END:

DB
DB

DB
bB
DB

DB

DB
DB
DB
DB

MOV BUFFER_DPTR,A
MOVC A,@A+PC

MOV DPL,A

SJHP DATA_HIGH
OBCH, 1CH, 7CH, OB8H
OC8H,O0D8H,0E8H, OFOH
OF8H, OCH, 06H, OCH
12H,16H, 1AH, 1EH
20H.?22H, 24H, 26H, 28H
MOV .,BUFFER_DPTR

MOVC A,@A+PC

MOV DPH, A

SJMP CONTINUS

OBH, OCH, OCH, OCH

OCH, OCH, OCH, OCH

OCH, ODH, ODH, ODH

ODH, ODH , ODH , ODH

ODH, ODH, ODH , ODH , ODH

MOV A,VAL_PLANE

MOVC A,@A+DPTR

SUBB A,VAL_TIME_LOW

JNC CON_TI

INC VAL_TIME_HIGH

MOV THO, A

INC VAL_PLANE

MOV A,VAL_PLANE

MOVC A,@A+DPTR

ADD A,VAL_TIME_HIGH

MOV TIME_HIGH,A

MOV A,PLANE

MOV B, #03H

MUL AB

ADD A,TIME

MOV RO, #VAL_SPEED

CJNE @RO,#06,PLUSE

AJMP ONE_PLUSE

JNB FO,FORWORD

ADD A,#02H

MOVC A,@A+PC

SIMP CHECK_END
010101B,010110B, 1001108
101010B, 1001108, 1001018
010101B,100101B, 101001B
101010B, 101001B,011001B
010101B,011001B,011010B
101010B,011010B,010110B
ADD A,#02H

MOVC A,@A+PC

SJMP CHECK_END
010101B,011001B,101001B
101010B, 101001B, 100101B
010101B,100101B,10N110R
1010108, 100110B,0101108B
010101B,010110B,011010B
101010B,0110108,011001B
INC TIME

INC VAL_PLANE



XCH A,VAL_PLANE
CINE A,LIMIT_PLANE,CHECK_OUT
XCH A,TIME
CINE A,#03H,CHECK_IN
XCH ,TIME
MO\ TIME,#00H
MOV A,#02H
INC PLANE
MOV R7,PLANE
SIMP XXX
CHECK_IN: XCH A,TIME
SJMP CHECK_OUT
XXX : CJINE R7,#0BH,CHECK_OUT
MOV PLANE,#00H
CHECK_OUT : XCH A,VAL_PLANE
MOV RO,TIME
CINE RO, #03H,EXIT
MOV TIME,#0OH
SJMP QUT_PORT
EXIT: DEC VAL_PLANE
DEC VAL_PLANE
OUT_PORT: ANL P1,A
MOV R3,#0FH
DJINZ R3,$
ORL P1,A
END_GEN: SETB ETO
SETB TRO
POP B
MOV A,BUFFER4
MOV RO,BUFFER5

RETI
ONE_PLUSE: JNB FO,FORWORD_ONE
REWORD_ONE: ADD A,#02H

HOVC A,@A+PC

SJMP CHECK_ONE
DB 1001008, 1001008, 1001008
DB 1000018, 100001B, 1000018
DB 001001B,001001B,001001B
DB 011000B,011000B,011000B
DB 010010B,010010B,010010B
DB 000110B,000110B,000110B

FORWORD_ONE : ADD A,#02H

MOVC A,@A+PC °

SJMP CHECK_ONE
DB 100001B, 1000018, 100001B
DB 100100B, 1001008, 1001008
DB 000110B,000110B,000110B
DB 010010B,010010B,010010B

DB 011000B,011000B,011000B
DB 001001B,001001B,001001B

CHECK_ONE: AJMP CHECEK_END

5 sk ko skok ok sk ok kokok sk ok sk kok skokokokokokokiokok
; SUBRUTEEN FOR SCANKEY
3 KAkokok skokook ek skokok skekokokokokekoR Kok kek
SCANKEY: CLR EXO
MOV BUFFERG, A



CHECK STOP:

GET_VAL1:

INC_KEY:

FAST_INC:

GET_VAL:

MOV "UFFERT7,R0
MO JUFFERS8,R1

HOV RO, #02H,

CLR CS

MOVX A,@RO

SETB CS

ANL A,#00000111B
CJNE A,#04H,CHECK_STOP
CPL FO

ACALL STOP_RUN

MOV A,BUFFERE

MOV RO,BUFFER7

MOV R1,BUFFERS
SETB EXO

RETI

CJNE A,#03H,INC_KEY
MOV P1,#0UH

MOV RO, #02H

CLR CS

MOVX A,@RO

SETB CS

JNB ACC.2,GET_VAL1
ACALL STOP_RUN

HOV A,BUFFERS6

MOV RO,BUFFER7

MOV R1,BUFFERS
SETB EXO

RETI

MOV BUF_VAL_SPEED, VAL_SPEED

MOV BUF_LIMIT_PLANE,LIMIT _PLANE
MOV BUF_VAL_TIME_LOW,VAL_TIME_LOW
MOV BUF_VAL_TIME_HIGH,VAL_TIME HIGH
JB ACC.0,DEC_KEY

JNB ACC.2,FAST_INC

DJNZ DELAY_SPEED1,EXIT_INC

MOV DELAY _SPEED1,#0OFFH

DEC BUF_VAL_TIME_LOW

MOV A,BUF_VAL_TIME_LOW

CJNE A,#OFFH,EXIT_INC

MOV BUF_VAL_TIME_LOW,KEY_LIMIT_LOW
DEC BUF_VAL_TIME_HIGH

MOV A,BUF_VAL_TIME_HIGH

CIJNE A,#OFFH,EXIT_INC

INC BUF_VAL_SPEED

MOV A,BUF_VAL_SPEED

CJNE A,#07H,GET_VAL

DEC BUF_VAL_SPEED

MOV BUF_VAL_TIME_LOW, #00H

MOV BUF_VAL_TIME_HIGH, #0COH

SJMP EXIT_INC

ACALL GET_STRING

MOV BUF VAL TTME LOW,.REY LTMTT TL.OW
MOV BUF_VAL_TIME_HIGH,KEY_LIMIT_HIGH
CLR TRO

MOV VAL_SPEED,BUF _VAL_SPEED

MOV TIME, #00H

MOV PLANE, #00H



EXIT_INC:

DEC_KEY:

FAST_DEC:

GET_VAL11:

MOV VAL_PLANE,#00H

MOV TIME_HIGH,#01H

CLR TRO

MOV VAL_TIME_HIGH,BUF_VAL TIME HIGH
MOV VAL_TIME_LOW,BUF_VAL_TIME_LOW
MOV LIMIT_PLANE,BUF_LIWMIT_PLANE
SETB TRO

ACALL CAL

LCALL REN SEGHENTl

MOV A,BUFFERG

MOV RU,BUFFER?

MOV R1,BUFFERS

SETB EXO

RETI

JB ACC.1,EXIT_INC

JNB ACC.2,FAST_DEC

DJNZ DELAY_SPEED1,EXIT_INC

MOV DELAY_SPEED1, #OFFH

INC BUF_VAL_TIME_LOW

MOV A,BUF_VAL_TIME_LOW

MOV BUFFER13,REY_LIMIT_LOW

INC BUFFER13

CJNE A,BUFFER13,EXIT_INC

MOV BUF_VAL_TIME_LOW, #00H

INC BUF_VAL_TIME_HIGH

MOV A,BUF_VAL_TIME_HIGH

MOV BUFFER13,KEY_LIMIT_HIGH

INC BUFFFR13

CJNE A,BUFFER13,EXIT_INC

DEC BUF_VAL_SPEED

MOV A,BUF_VAL_SPEED

CJNE A,#O0FFH,GET_VAL11

INC BUF_VAL_SPEED

MOV BUF_VAL_TIME_HIGH,KEY_LIMIT_HIGH
MOV BUF_VAL_TIME_LOW,KEY_LIMIT_LOW
SJMP EXIT_INC

ACALL GET_STRING

MOV BUF_VAL_TIME_HIGH,#0OH

MOV BUF_VAL_TIME_LOW, #00H

CLR TRO

MOV VAL_SPEED,BUF_VAL_SPEED

MOV TIME, #0CH

MOV PLANE, #00H

MOV VAL_PLANE, #00H

MOV TIME_HIGH,#01H

CLR TRO

MOV VAL_TIME_HIGH, #00H

MOV VAL_TIME_LOW, #00H

MOV LIMIT_PLANE,BUF_LIMIT_PLANE
SETB TRO

ACALL CAL

LLCALI, REN_SEGMENT1

MOV A,BUFFERG

MOV RO,BUFFERY

MOV R1,BUFFERS

SETB EXO

RETT



3 KK E KKK RO K R ROK RO K KRR Rk ok

’

SUBRUTEEN GET LIMIT DATA

; sk sk sk sk sk sk sk sk ok st ok sk sk Sk sk sk s sk ok sk ok sk sk sk skok skok K Seckk sk

GET _STRING:

3
.
’
’

DB
DB

MOV A,BUF_VAL_SPEED

MOV B,#03H

MUL AB

MOV R4,A

ADD A,#21

MOVC A,@®A+PC

MOV REY_LIMIT_LOW,A

MOV A,R4

ADD A,#16

MOVC A,@A+PC

MOV KEY_LIMIT_HIGH,A

MOV A,R4

ADD A,#11

MOVC A,@A+PC

MOV BUF_LIMIT_PLANE,A

MOV BUF_VAL_TIME_LOW,KEY_LIMIT_LOH
MOV BUF_VAL_TIME_HIGH,KEY_LTMIT_HIGH
RET

20,04,60,20,02,16,37,01.08
60,00,06,40,00,04,50,00,02,26,02,02

5 skkeskok koK R KRR K koK s kok Rk ok skok sokokkok skokok ok
SUBRUTEEN STOP MOTOR
AND DISPLAY AT STOP

STOP_RUN:

RE_RUN:

MOV BUFFER1,A
MOV BUFFER2,RO
MOV BUFFER3.R1
CLR TRO

CLR ETO

MOV P1,#0CH

SETB P3.0

JNB FO,FOR_RUN
MOV RO,#01H

MOV R1,#02H

MOV A,#11111001B
CLR CS

MOVX @RO,A

SETB CS

MOV A,#00101111B
CLR CS

MOVX @R1,A

SETB CS

ACALL DELAY1

MOV A,#01010000B
CLR CS

MOVX @RO,A

SETB CS

MOV A,#01001111B
CLR CS

MOV~ @R1,A

SE.s CS

"ACALL DELAY1

CLR CS .
MOVX A,@R1



SETB CS
JB ACC.2,RE_RUN
RECALL_RE: MOV A,#11111001B
CLR CS
MOVX @RO,A
SETB CS
MOV A,#00101111B
CLR CS
MOVX @R1,A
SETB CS
ACALL DELAY1
MOV A,#01010000B
CLR CS
MOVX @RO, A
SETB CS
MOV A,#01001111B
CLR CS
MOVX @R1,A
SETB CS
ACALL DELAY1.
CLR CS
MOVX A,@R1
SETB CS
JNB ACC.2,RECALL_RE
MOV A,BUFFER1
MOV RO,BUFFER2
MOV R1,BUFFER3
CLR P3.0
SETB ETO
SETB TRO
RET
FOR_RUN : MOV RO, #01H
MOV R1,#02H
MOV A,#11010000B
CLR CS
MOVX @RO,A
SETB CS
MOV A,#00011111B
CLR -CS
MOVX @R1,A
SETB CS
ACALL DELAY1 _
MOV A,#01011100B
CLR CS
MOVX @RO,A
SETB CS
MOV A,#00101111B
CLR CS
MOVX @R1,A
SETB CS
ACAI~ DELAY1
MO AL H01110001R
CLR CS
MOVX @RO, A
SETB CS
MOV A,#01001111B
CLR CS



MOVX @R1,A
SETB CS
ACALL DELAY1
CLR CS
MOVX A,@R1
SETB CS
JB ACC.2,FOR_RUN
RECALL_FOR: MOV A,#11010000B
CLR CS
MOVX @RO, A
SETB CS
MOV A,#00011111B
CLR CS
MOVX @R1,A
SETB CS
ACALL DELAY1
MOV A,#01011100B
CLR CS
MOVX @RO,A
SETB CS
MOV A,#00101111B
CLR C$
MOVX @R1,A
SETB CS
ACALL DELAY1
MOV A,#01110001B
CLR CS
MOVX @RO,A
SETB CS
MOV A,#01001111B
CLR CS
MOVX @R1,A
SETB CS
ACALL DELAY1
CLR CS
MOVX A,@R1
SETB CS
JNB ACC.2,RECALL_FOR
MOV A,BUFFER1
MDV RO,BUFFER2
MOV R1,BUFFER3

CLR P3.0 =
SETB ETO
SETB TRO
RET

DELAY1: MOV RZ2,#0FFH
DJNZ R2,%$
RET

*************************************
; SUBRUTEEN CALCULATOR

DISPLAY
************************************k
CAL: MOV A,VAL_SPEED
CAL_SPEEDO: CJNE A #00H,CAL_SPEED11
SJHP XO

CAL_SPEED11: AJHP CAL_SPEEDI1



X0: MOV BUF_OUTDISP4,#0AH
MOV A,VAL_TIME_LOW
CJNE A,#00H,CAL_CONTIO
MOV A,VAL_TIME_HIGH
CJNE A,#00H,CAL_CONTIO
MOV BUF_OUTDISP3,#01H
MOV BUF_OUTDISP2,#00H
MOV- BUF_QUTDISP1,#00H
RET

CAL_CONTIO: MOV BUF_OUTDISP3, #0AH
MOV A,VAL_TIME_HIGH

CHECKO_O: CJNE A,#00H,CHECK1_ 0 i
MOV A,VAL_TIME_LOW '
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDISPZ,A
SJMP DISP2_0O

DB 00,08,098,08,09,09,09,09,08,08
DB 09,08,09,09,09,09,08,09,08,09,09
DISP2_0: MOV A, VAL TIME_LOW
ADD A,ﬁOB

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
DB 00,08,09,08,08,07,07, 06,06,05
DB 05,04,04,03,03,02,02,01,01,00,00

CHECK1_O: = CINE "% ) #01H, CHECKZ 0

MOV A,VALwTIME_LOW

ADD A,#04

MOVC A,@A+PC

MOV BUF_OUTDISPZ,A

SJMP DISP2Z2_1

DB 09,08,08,08,08,08,08,08,08,08
DB 0s8,07,07,07,07,07,07,07,07.07,07
DISP2_1: ADD A,#03

MOVC A, @A+PC
MOV BUF_OUTDISP1,A
RF"
DB . 0U,08,08,07,08,05,04,03,02,01
DB 00,09,08,07,08,05,04,03,02,01,00
CHECK2_0: CJINE A,#02H,CHECK3_0
MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDISP2,A
SJMP DISP2_2
DB 07,06,08,08,06,06,06,06,06,06
DB 08,05,05,05,05,05,05,05,05,05,05
DISP2_2: MOV A,VAL_TIME_LOW
ADD A,#03
MOVC A,@A+PC
MOV BUF_OUTDISP1.A

RET
DB 00,09,08,07,06,05,04,03,02,01
DB 00,08,08,07,06,05,04,03,02,01,00
CHECK3_0: CJNE A ﬁO3H CHECK4 0

MOV A,VALJTIHE_LOW



DB

DB
DISPZ2_3:

DB

DB
CHECK4_0O:

DB

DB
DIspP2_4:

DB

DB

CAL_SPEED1:

CAL_SPEED22:
X1:

CAL_CONTI1:
CHECKO_1:

DB

DB
DISP3 O:

DB

ADD A,#04

MOVC A,®@A+PC

MOV BUF_OUTDISP2Z,A

SJMP DISP2_3
05,04,04,04,04,04,04,04,04,04
04,04,04,04,04,04,04,04,03,03,03
MOV A,VAL_TIME_LOW

ADD A,#03

HOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
00,09,08,07,06,06,05,05,04,04
03,03,02,02,01,01,00,00,08,09,08
MOV A,VAL_TIME_LOW

ADD A,#04

HOVC A,@A+PC

MOV BUF_OUTDISP2,A

SJMP DISPZ_4
03,03,03,03,03,03,03,03,03,03
03,03,03,03,03,03,03,03,03,03,03
MOV A,VAL_TIME_LOW

ADD A,#03

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
08,08,07,07,06,06,05,05,04,04
03,03,02,02,01,01,01,00,00,00,00

CJNE A,#01H,CAL_SPEED22

SJMP X1

AJMP CAL_SPEEDZ

MOV BUF_OUTDISP4, #0AH

MOV A,VAL_TIME_LOW
CJINE-A,#0O0H,CAL_CONTI1

MOV A,VAL_TIME_HIGH

CJNE A,#00OH,CAL_CONTI1

MOV BUF_OUTDISP3,#02H

MOV BUF_OUTDISPZ, #00H

MOV BUF_OUTDISP1, #00H

RET

MC- BUF_OUTDISP3,#01H

MOV A,VAL_TIME_HIGH

CJNE A,#00H,CHECK1_1

MOV A,VAL_TIME_LOW

ADD A,H#HO4

MOVC A,@A+PC

MOV BUF_OUTDISPZ,A

SJHP DISP3_0
00,09,09,09,09,09,08,08,08,08
08,07,07,07,07,07,06,06,06,06.06
MOV A,VAL_TIME J.OW

ADD _A,#03

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
00,08,06,04,02,00,08,06,04,02



- DB
CHECK1 1:

DB

DB
DISP3_1:

DB

DB
CHECKZ_1:

DB

DB
DISP3_2:

DB

DB
CAL_SPEED2:

CAL _SPEED33:
X2:

CAL_CONTIZ2:

CHECKO_2:
DB
DB
DB
DIsP4_0:

00,08,06,04,02,00,08,06,04,02,00
CJNE A,#01H,CHECK2_1

MOV A,VAL_TIME_LOW

ADD A,#04

MOVC A,@A+PC

MOV BUF_OUTDISP2,A

SJMP NISP3_1

08.7 ,05,05,05,05,04,04,04,04
04,03,03,03,03,03,02,02,02,02,02
MOV &,VAL_TIME_LOW

ADD A,#03 1

MOVC A,@A+PC ’

MOV BUF_OUTDISP1,A

RET
00,08,06,04,02,00,08,06,04,02
00,08,06,04,02,00,08,06,04,02,00
MOV A,VAL_TIME_LOW

ADD A,#04

MOVC A,@A+PC

MOV BUF_OUTDISPZ2,A

SJMP DISP3_2
062,01,01,01,01,01,01,01,01,01
01,00,00,00,00,00,00,00,00,00,00
MOV A,VAL_TIME_LOW

ADD A,#03

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
00,08,08,07,06,05,04,03,02,01
00,09,08,07,06,05,04,03,02,01,01

CJNE A,#02H,CAL_SPEED33

SJMP X2

AJMP CAL_SPEED3

MOV BUF _OUTDISP4, #0AH

MOV A,VAL_TIME_LOW

CJNE A,#OOH,CAL_CONTI2

MOV A,VAL_TIME_HIGH

CJNE A,#00H,CAL_CONTI2

MOV BUF_OUTDISP3,#03H

MOV BUF_QUTDISP2, #00H

MOV BUF_OUTDISP1,#00H

RET -

MOV BUF_OUTDISP3,#02H

MOV A,VAL_TIME_HIGH

CJNE A,#00H,CHECK1_2

MOV A,VAL_TIME_LOW

ADD A,#04

MOVC A,@A+PC

MOV BUF_OUTDISPZ,A

SJMP DISP4_0
00,09,09,09,09,09,09,09,09,09.08.08
08,08,08,08,08,08,08,08,00,117,U‘?,O"/
07,07,07,07,07,07,07,08,06,06,06,06,06,08
MOV A,VAL_TIME_LOW

ADD A,#03

MOVC A,@A+PC



MOV BUF_OUTDISP1,A
4 RET
DB 00,09,08,07,06,05,04,03,02,01,00,08
DB 08,07 n6,05,04,03,02,01,00,09,08,07
DB 06,0",04,03,02,01,00,08,08,07,06,05,04,03
CHECK1_2: MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDISP2,A
SJMP DISP4_1
DB 06,06,06,086,05,05,05,05,05,05,05,05
DB 05,04,04,04,04,04,03,03,03,03,03,02
DB 02,02,02,02,04,01,01,01,01,00,00,00,00,00
DISP4_1: MOV A,VAL_TIME_LOW
ADD A,#03
MOVC A,@A+PC
MOV BUF_OUTDISP1,A
RET
DB 03,02,01,00,08,08,07,06,05,04,03,02
DB 00,08,06,04,02,00,08,06,04,02,00,08
DB 06,04,02,00,08,06,04,02,00,08,06,04,02,02

CAL_SPEEDS3: CJNE A,#03H,CAL_SPEED44
SJMP X3

CAL_SPEED44: AJHP CAL_SPEED4

X3: MOV BUF_OUTDISP4, #0AH

MOV A,VAL_TIME_LOW

CJNE A,#00H,CAL_CONTI3

MOV A,VAL_TIME_HIGH

CJNE A,#00OH,CAL_CONTI3

MOV BUF_OUTDISP3, #04H

MOV BUF_OUTDISP2, #00H

MOV BUF_OUTDISP1, #00H

RET

CAL_CONTI3: MOV BUF_OUTDISP3, #03H

MOV A,VAL_TIHE_LOW

ADD A,#04

HOVC A,@A+PC

MOV BUF_OUTDISP2,A

SJMP DISPS5_O
DB 00,09,08,08,08,09,08,08,08,08
DB 08,07,07,07,07,07,06,06,06,06
DB 06,05,05,05,05,05,04,04,04,04
DB 04,03,03,03,03,03,02,02,02,02
DB 02,01,01,01,01,01,01,01,01,01
DB o1, 00,00,00,00,00,00,00,00,00,00

DISP5_0: MOV A,VAL_TIME_LOW

ADD A,#03

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,086,04,02,00,08,08,04,02
DB 00,08,06,04,02,00,08,06,04,02
DB 00,098,08,07,08,05,04,03,02,01



CAL_SPEED4:

CAL_SPEEDbSS:
X4 :

CAL_CONTI4:

DB
DB
DB
DB
DISP6_0O:

CAL_SPEEDS5:

CAL_SPEEDGBS:
X5:

CAL _CONTIS:

DB
DB
DB

00,09,08,07,06,05,04,03,02,01,01

o e . e s = v vy T = = — = o —— —

CJNE A,#04H,CAL_SPEED55

SJHP X4

LJMP CAL_SPEEDS

MOV BUF_OUTDISP4, #0AH

MOV A,VAL_TIME_LOW

CJNE A,#00H,CAL_CONTI4

MOV A,VAL_TIME_HIGH

CJNE A,#00H,CAL_CONTI4

MOV BUF_OUTDISP3,#05H

MOV BUF_OUTD1SP2, #00H

MOV BUF_OUTDISP1, #00H

RET

MOV BUF_OUTDISP3,#04H

MOV A,VAL_TIME_LOW

ADD A,#04

MOVC A,@A+PC |

MOV BUF_OUTDISPZ,A

SJMP DISP6_0O
00,09,08,09,08,08,08,07,07,07
07,06,06,06,05,05,05,04,04,04
04,03,03,03,02,02,02,01,01,01
01,00,00,00,00,00,00,00,00,00,00
MOV A,VAL_TIME_LOW

ADD A,#03

MOVC A,@A+PC

MOV BUF_OUTDISP1,A

RET
00,07,04,01,08,05,02,09,086,03
00,07,04,01,08,05,02,09,08,03
00,07,04,01,08,05,02,09,06,03
00,07,04,01,08,05,02.,098,06,03.03

CINE A, #05H,CAL_SPEEDS6

SIMP .X5

AJHP CAL_SPEEDS®

MOV BUF _OUTDISP4,#0AH

MOV A, VAL_TIME_LOW

CINE A,#0OH,CAL_CONTIS

MOV A,VAL_TIME_RIGH

CINE A,#00H,CAL_CONTIS

MOV BUF_OUTDISP3,#06H

MOV BUF_OUTDISP2,#00CH

MOV BUF_OUTDISP1,#00H

RET

MOV BUF_OUTDISP3,#05H

MOV A VAL_TIME_LOW

ADD .,#04

HOVC A,®A+PC

MOV BUF_OUTDISP2,A

SIMP DISP7_0
00,09,09,09,08,09,08,08,08, 08
08.07,07,07,07,07,06,06,086,08
06,05,05,05,05,05,04,04,04,04



DB 04,0 ,u3,03,03,03,02,02,02,02
DB 02,01,01,01,01/,01,00,00,00,00,00
DISP7 O: HOV A,VAL_TIME_LOW
ADD A,#03
MOVC A,®@A+PC
MOV BUF_OUTDISP1,A
RET
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,06,04,02,00,08,06,04,02
DB 00,08,06,04.02,00,08,06,04.02,02

CAL_SPEEDSG: MOV A,VAL_TIME_LOW
CJNE A,#00H,CAL_CONTIS6
MOV A,VAL_TIME_HIGH
CJNE A,#00OH,CAL_CONTIS®
MOV BUF_OUTDISP4,#01H
MOV BUF_OUTDISP3,H#O0H
MOV BUF_OUTDISPZ,#00H
MOV BUF_OQUTDISP1,#00H
RET
CAL_CONTI®6: MOV BUF_OUTDISP4, #OAH
MOV A,VAL_TIME_HIGH
CHECKO_6: CJNE A,#00H,CHECK1_86
MOV A,VAL_TIME_LOW
ADD A, #04
MOVC A, @A+PC
MOV BUF_OQUTDISP3,A
SJMP DISP8_0O
DB 00,09,09,09,09,08,08,09,09,09,09,08,09
DB 0s8,08,09,09,08,08,08,08,08.,08,08,08,08,08
DISP8_0: MOV A,VAL _TIME_LOW
ADD A, #04
MOVC A,R@A+PC
MOV BUF_OUTDISPZ,A
SJMP DISP8_1
DB 00,09,08,08,07,07,06,05,05,04,04,03,02
DB 62,0:1,01,00,09,09,08,08,07,06,068,05.05,05
DISP8_1: MOV A,VAL_TIME_LOW
ADD A,#03H
MOVC A,@A+PC
MOY BUF_OUTDISP1,A
RET '
DB 00,04,08,02,06,00,04,08,02,06.00,04,08
DB 02,06,00,04,08,02,06,00,04,08,02,06,00,00
CHECK1_8: CJNE A,#01H,CHECKZ2_6
MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDTSP3,A
SIMP DIsp8_ 2

-

DB 08,08,08,08,08,08,07,07,07,07,07,07,07
DB e7,07,07,0v,07,07,07,07,06,06,06,06,06,06,086
DISP8_2: MOV A,VAL_TIME_LOW

ADD A,#04



MOVC A,®A+PC
MOV BUF_OUTDISP2,A
SJHMP DISP8_3
DB 04,03,03,02,02,01,08,08,08,07,06,05,05
DB 04,04,03,02,02,01,01,00,09,09,09,08,08,08,08
DISP8_3: MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,®@A+PC
MOV BUF_OUTDISP1,A
RET
DB 04,08,02,06,00,01,02,08,06,00,04,08,02
DB 0s8,00,04,08,02,06,00,04,08,05,02,09,06,06,086
CHECK2_6: MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDISP3,A
SJMP DISP8_5
DB 08,06,06,06,06,08,06,06,06,06,06,06,086
DB 06,06,06,08,06,06,06,06,06,06,06,06,06,06
DISP8_5: MOV A,VAL_TIME_LOW
ADD A,#04
MOVC A,@A+PC
MOV BUF_OUTDISP2,A
SJMP DISP8_4
DB 08,07 127,07,07,06,06,06,05,05,05,04,04
DB g4.0 ,03,03,03,02,02,02,01,01,00,00,00,00
DISP8_4: MOV A,VAL_TIME_LOW
ADD A,#03
MOVC A,@A+PC
MOV BUF_OUTDISP1,A
RET
DB 02,08,06,03,00,07,04,01,08,05,02,09,06
DB 03,00,07,04,01,08,05,02,08,05,09,05,02,02

5 Kk sk sk koK sk stk sk sk ok ok ok sk sk st Kk s ok sk ok ok sk sk sk ok sk sk ok sk sk ok
SUBRUTEEN DISPLAY FREQUENCY

ws we

AT SCANKEY
5 Kook kR ok ok sk sk sk koK ok skokok sk skoskok skokok soksksk stk sk skok sk k
REN_SEGMENT1: MOV OUTDISP1,BUF_OUTDISP1

MOV OUTDISPZ,BUF_OUTDISP2
MOV OUTDISP3,BUF_OUTDISP3
MOV OUTDISP4,BUF_OUTDISP4
MOV A,OUTDISP1

LCALL CHANGE_CHR

MOV OUTDISP1,A

MOV A,OUTDISP2Z2

LCALL CHANGE_DOT

MOV OUTDISPZ,A

MOV A,OUTDISP3

LCALL CHANGE_CHR

MOV QUTDISP3,A

MOV A,O0UTDISP4

LCALL CHANGE_CHR

MOV OUTDISP4,A

MOV RO, #02H

MOV A,DIGI_DISP1



CHECR_11: CJNE A,#01H,CHECK_ 22
MOV A,#00010111B
CLR CS
MOVX @RO,A
SETB CS
MOV A,OQUTDISP1
ACALL OUT_INC1
ACALL DELAYO

RET
CHECK_22: CJINE A,#02H,CHECK_33
MOV A,#' .100111B
CLR CS
HOVX @RO, A
SETB CS

MOV A,0QUTDISP2
ACALL OUT_INC1
ACALL DELAYO
RET

CHECK_33: CJNE A,#0O3H,CHECK_44
MOV A,#01000111B
CLR CS
MOVX @RO, A
SETB CS
MOV A,OUTDISP3
ACALL OUT_INC1
ACALL DELAYO
RET

CHECK_44: MOV A,#10000111B
CLR CS
MOVX @RO,A
SETB CS
MOV A,0UTDISP4
ACALL OUT_INC1
ACALL DELAYOD
RET

OUT_INC1: MOV RO, #01H
CLR CS
MOVX @RO, A
SETB CS
INC DIGI_DISP1
MOV A,DIGI_DISP1
CJNE A,#05H,END_SUB1
MOV DIGI_DISP1,#01H

END_SUB1: RET

DELAYO: MOV R6,#0FFH
DJRZ R8B,$
RET

3 HOKRK KO SKK KK kKK K HORSOK ok K oK KKk KooK KK sk ok
; MAIN PROGRAM
3 KKK HOK kK ok ok sk Kok skok sk ok ok ok KoK Kok K
START: MOV P1,#00H

CLR FO

MOV TH1,#0FCH

MOV TL1,#00H

MOV BUF_OUTDISP4, #0AH

MOV BUF_OUTDISP3, #05H



MOV BUF_OUTDISP2,#00H
MOV BUF_QUTDISP1,#00H
MOV DIGI_DISP1,#01H
MOV DIGI_DISP,#01H

MOV DELAY SPEED1, #OFFH
HOV DELAY_SPEEDZ, #0FFH
MOV VAL_T “E_LOW, #00
MOV VAL._ +ME_HIGH,#00
MOV THMOD,#000100108B
MOV IP,#02H

MOV BUF_VAL_SPEED, #04
MOV BUF_LIMIT_PLANE,#04
MOV KEY_LIMIT_HIGH,#00
MOV KEY_LIMIT_LOW,#40
MOV PLANE, #00H

MOV VAL_PLANE, #00H

HOV TIMHE, #0CH

MOV VAL_SPEED, #04

MOV LIMIT_PLANE, #04
MOV TIME_HIGH,#01H

CLR RE_SET

CLR OUTPUT

MOV R1,#03H

MOV A,#10000001B

CLR CS

HOVX @R1,A

SETB CS

MOV R1,#02H

MOV A,#000001118B

CLR CS

MOVX @RO,A

SETB CS

LCALL STOP_RUN

SETB EA

SETB ETO

SETB TRO

SETB EXO

SETB ET1

SETB TR1

SIMP ¢

3 KA K KKK AAAAKA A KK KRR KK KK KKK KRRk ok Rk skok sk ok
;  DATA 180 PLUSE (1R, 3R,5R,7R,9R,11R,13R,15R, 17R, 19R
; 21R,23R,25R,27R,29R,31R, 33R, 35R, 37R, 39R
; 41R,43R,45R,47R,49R,51R, 53R, 55R,57R, 59R)

TIME = 0.000555555 S ;
ORG OBBCH
bB 194,01,203,01,211,01,218,01,224,01,231,01,236,01
DB 241,01,245,01,249,01,252,01,253,01,253,01,253,01
DB 253,01,253,01,253,01,253,01,253,01,252,01,249,01
DB  245,01,241,01,236,01,231,01,224,01,218,01,211,01
bB 203,01,184,01 .
ORG OC1CH
bB 180,02,165,02,160,02,175,02,181,02,186,02,192,02
bB 198,02,205,02,202,02,218,02,125,01,140,01,155,01
b 1vY0,01,77,01,93,01,109,01,128,01,145,01,162,01,179



DB 01,196,01,213,01,231,01,248,01,254,01,254,01,252
DB 01,250,01

ORG OC7CH
DB 250,01,252,01,254,01,246,01,254,01,241,01,213,01
DB 196,01,179,01,162,01,145,01,128,01,108,01,93,01,77
pB 01,170,01,155,01,140,01,125,01,218,02,212,02, 205
DB 02,188,02,192,02,186,02,181,02,175,02,170,02, 165
DB 02,180,02

3 3K oK K 3K ok 3K oK KKK ok ok Kok ok oK ok kst sk sk ok ok ok sk sk skok Kok sk sk ok sk sk Kok ok Kokokokokk
DATA 48 PLUSE (3.75R,11.25R,18.75R,26.25R,33.75R ;
41.25R,48.75R,56.25R) ;

>

TIME = 0.001041666 S
5 KKK HOK KoK K ORI KR KK K o K ok ok sk ok sk sk ok oK sk sk ok sk ok sk ok skkok ok ok ok skokok kok ok

we ws we wme Mo

ORG OCB8H

DB 155,01,204,01,236,01,252, 01 252,01,236,01,204,01,155,01
ORG 0CC8H

DB 55,03,81, 03,111,03,73,02,127,02,85,01,206,01,253,01
ORG UCDSH

_bB 253,01,206,01,85,01,127,02,73,02,111,03,81,03,55,03

5 FKOKSKOK oK koK K KR K oK ok ok sk ok Kok sk Kok sk ok K Sksk Kok ok KKK KKK
; DATA 24 PLUSE (7.5R,22.5R,37.5R,52.5R) ;
; TIME = 0.001388888 S ;
,****************************************

ORG OCES8H

DB 157,01,244,01,244,01,157,01
ORG OCFOH

DB 53,04,56,03,88,02,220,01
ORG OCF8H

pB 220,01,89,02,58,03,53,04

EIITTITISITITITIISSSISIS LI LT S22
; DATA 18 PLUSE (10R,30R,50R) ;

; TIME = 0.001388888 S ;
3 KKK KK Rk koK ok sk ok skok oKk oksk kKoK kKRR K kK 5
ORG ODOOH
DB 178,01,253,01,178,01
ORG ODO6H
pB 66,04,107,03,163,01
ORG ODOCH -

pB 160,01,107,03,66,04

3 kekskokokskokokok ok sk ok sk kskokkokokkokok ok
; DATA 12 PLUSE (15R,45R) ;
; TIME = 0.0016868666 S ;
; kKR koK kk ok kokok sk koo ok Rk ok ok 5
ORG OD12H
DB 253,01,253,01
ORG OD16H
bB 105,05,130,02
ORG OD1AH
DB 130,05,105,04



§RRRHCKIRK R KKK KK KKK KRR RRRRK
; DATA 6 PLUSE (30R) ;

; TIME = 0.002777777 S ;
; Kksokskkok ok kskdokkkokkok ok kKRR KKk 5

ORG OD1EH
DB 253,01

ORG ODZ20H
DB 50,05

ORG OD22H
DB 50,05

; ko kok Kk ok kR oKk ok kKRR kK 5
: DATA 2 PLUSE (30R) ;

TIME = .000833333 ;
5 kKRR ARk kK sk ko skok kKK kK

ORG OD24H ;
DB 253,01 l
ORG OD2BH
DB 118,04
ORG OD28H

DB 118,04
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