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Abstract

Nowadsys,speed &nd position controls have two types of
controller,anslog controller and digital controller. In this
report we use both of analog controller to control speed and
digitel controller to control position.

Single chip 8031 microcontroller used 1in speed and
position controls on the other hand 8031 microcontroller will
transfer speed &nd position code in term of control signals to
control DC-Servo motor.

Furthermore, application of DC-Servo motor control more than

one unit can use the technique that called multiprocessor technique.
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; DC SERVO CONTROLLER
3 KAARAORAKOR KKK KK KKK oK ok K KKK KKK KK K

CHANNAL EQU 40H ;CHANNAL OF CONTROLLER
TIME EQU 41H ;DELAY TIME

BUFFER EQU- 489H ; RECEIVE COMMAND BUFFER
CHMDRT EQU S50H ; COMMAND DIRECTION

CHSPD EQU S51H ;COMMAND SPEED

CHMPOS2 EQU 52H COMMAND POSITION HIGHBYTE
CMPOS1 EQU 53H LOWBYTE
EM EQU S54H RANG OF CHECKING ERROR

= 2%xEM { IF EM=0AH THEN
RANG = 1024 }

.
»

EMH EQU 55H 2**EM HIGHBYTE
SPEED EQU S6H ; SPEED VALUE FOR CONTROL O/P
SPDIVZ EQU 57H 3SPEED/2
COUNTH EQU 60H COUNTER HIGHBYTE
COUNTL EQU 61H LOWBYTE
ERRH EQU 62H ERROR HIGHBYTE
ERRL EQU 63H ;ERROR LOWBYTE
RESULTX EQU 64H ; HIGH
RESULTH EQU 65H ; MID
RESULTL EQU 66H ; RESULT LOWBYTE OF EQUATION
RES EQU 67H y ;CARRY BYTE
ERRHI EQU 68H ;ERRH BUFFER
ERRLO EQU 6AH ; ERRL ‘
OFFSET EQU 6BH ;OFFSET FOR LOOKUP TABLE
BSPEED EQU 6CH ; SPEED BUFFER FOR CALCULATING
SPDTAB EQU 6DH ; SPEED VALUE FROM TABLE
START BIT 78H ;BIT START ENABLE
INRANG BIT 7SH ;BIT CHECK ERROE<=2%%EM
ERRO BIT 7AH ;BIT CHECK ERROR<=0
PORTCON EQU OEOE3H ;ADDRESS CONTROL 8255
PORTA EQU OECEOH ;ADDRESS 8255 PORTA
PORTB EQU OECE1H : PORTB
PORTC EQU OEQCEZ2H : PORTC
TABLE EQU OOOOCH ;ADDRESS TABLE

ORG 000OH

LJMP MAIN

ORG O0O03H ; VECTOR INTO
LJMP JINTO
RETO: RETI
ORG O01BH ; VECTOR TF1
RETF1: RETI ; INTERRUPT BY AUTORELOAD TIMERI1

ORG 0023H ;VECTOR RI , TI



RETR:

BYTEZ:
BYTE1:

BEO:

NOTO:

LOOCKTAB:

OVRANG:
QUIT:

CLR
LJIMP
CLR
SETB
RET

----INTERRUPT O ROUTINE

PUSH
PUSH
CLR
MOV
INC
CJINE
INC
MOV
CLR
MOV
SUBB
MOV
MOV
SUBB
MOV
ORL
Jz
JNB
SETB
CLR
LCALL
LJIMP

MOV

SUBB
JNB
SETB

LCALL
HOV
MOV
XCH
MOVX
MOV
CLR
SUBB
JNB
MOV
LCALL
LJIMP

MOV
LCALL
SETB
POP
POP

ES
JRI
RI
ES

ACC

PSW

EA
A,COUNTL
A
A,#00H,BYTE1l
COUNTH
COUNTL, A
C
A,CHMPOS1
A,COUNTL
ERRL, A
A,CMPOSZ2
A,COUNTH
ERRH, A
A,ERRL
BED
CY,NOTO
ERRO '
EXO
BREAK
QUIT
A,ERRH
A,EMH
CY,OVRANG
INRANG

EQUAT
A,OFFSET
DPTR,#TABLE
A,DPL
A,@DPTR
SPDTAB, A

CY

A,BSPEED
CY,OVRANG
SPEED,SPDTAB
OUT_SP

QUIT

SPEED,BSPEED
OUT_SP

EA

PSW

ACC

;DISABLE SERIAL INTERRUPT

;ENABLE SERIAL INTERRUPT

; INCREASE COUNTER VALUE

sHIGHTBYTE=61H
; LOWBYTE=860H
;CLEAR CARRY FLAG

;ERROR=SETPOINT-COUNTER
; ERROR LOWBYTE

;ERROR HIGHBYTE
; ACC=0 WHEN ERROR=00H

;CY=1 WHEN COMPOS<COUNT

; THEN ERRO=1

; STOP COUNTING BEFORE (TRICK)
; STOP MOTION

;CHECK ERRH>=EMH ORNOT!
;IF OUT OF RANGZ**XEM RETI
; ERROR<=2%%EM

:PROCESS LOOKUP TABLE

;TABLE BEGIN AT OOOOH
;DPH:DPL=00:0FFSET

; CHECK SPEEDTAB<=BSPEED
;IF SPDTAB>BSPEED THEN CY=0

3



LIMF RETO
e RECEIVE INTERRUPT ROUTINE

JRI: PUSH ACC
PUSH PSHW
JNB RB8,DATB DATABYTE Y/N ? (RB8=1>ADDRESSBYTE)
MOV A,SBUF (RB8=0>DATABYTE )
MOV BUFFER, A RECEIVE -->BUFFER(70H)
ANL A,#0FH ;CHECK CHANNAL

CHKCH: CJNE A,CHANNAL,IGNOR ;DEFINE ADDRESSCHANNEL = DIP 4SW.
MOV A,BUFFER

ANL A, #OFOH ;CHECK COMMAND
CIJNE A, #60H,CHKRUN ; COMMAND READ REAL POSITIONS 2
HOV  SBUF,COUNTH ; SEND COUNTS HIGHBYTE TO MASTER2
CHKTXD: JNB  TI,CHKTXD ; TRANSHIT FINISH YET!
CLR TI
MOV  SBUF,COUNTL ; SEND COUNT LOWBYTE TO MASTER2
CHKTXD2:JNB  TI,CHKTXD?2 - ;TRANSMIT FINISH YET!
CLR TI
LIJMP IGNOR
CHKRUN: CJNE A,#10H,CHKLOAD ;COMMAND START MOTION
MOV  COUNTL, #0H -PRESET COUNT VALUE
MOV  COUNTH, #0H (EMH)
LCALL FEMH CALbULATE 2%%EM HIGHBYTE
SETB START ;DEFINE BIT 78H=START ENABLE
CLR  ERRO ;CLEAR BIT CHECK ERROR<=0
CLR  INRANG ; ERROR<= 2**EM
LIJHP IGNOR '
CHKLOAD:CJNE A, #50H,CHKTAB
CLR  SH2 ;PREPARE FOR RECEIVE DATABYTES(BIT 9th
MOV  R1,#50H ; MEMORYADDRESS FOR KEEP DATA
LJMP IGNOR
DATB: MOV  RZ,#05H ; LOOP KEEP DATA 5 BYTES
CHK2: JNB  RI,CHK2 ;RECEIVE A DATA READY!
CLR  RI
MOV  A,SBUF ;KEEP A DATA
MOV  @R1,A B
INC R1
DIJNZ R2,CHK2 ;NEXT BYTE
SETB SM2 ;RECEIVE ADDRESSBYTE(BIT Sth=1) ONLY
LIJMP IGNOR
CHKTAB: CJNE A,#40H,IGNOR ;DLOAD TABLE TO EXTERNAL RAM
CLR RI

CLR SM2 ;PREPARE FOR RECEIVE DATABYTES(BIT Sth

—_—



MOV DPTR, #TABLE
MOV RZ,#00H

CHK3: JNB RI,CHK3
CLR . RI
MOV &,SBUF
MOVX @DPTR,A
INC DPTR
DJNZ R2,CHK3
SETB SM2

IGNOR: POP PSW
POP ACC
LJHP RETR

5 DELAY TIME

DELAY NOP
MOV RZ,TIME

DLY1 MOV R3,#0FFH

DLY2 DJNZ R3,DLY2
DJNZ R2,DLY1
RET

SET I/0 PORT ( INITIAL 8255 ON

PORTSET : MOV TIME, #0F5H
LCALL DELAY
MOV DPTR,#PORTCON |
MOV A,#82H
MOVX @DPTR,A
RET -

; INITIAL PROGRAM+MODESET

INITSYS:HOV TMOD, #00101001B

ORL  TCON,#00000101B
MOV  IE,#00010001B
MOV 1P, #00000001B

; ADDRESS_TABLE =
; LOOP KEEP TABLE 256BYTES

;EA}—:":
; 1=ENABLE

8000H

; KEEP DATA

; NEXT BYTE
; RECEIVE ADDRESSBYTE(BIT 8th=1) ONL’

CP32 )

;DELAY AFTER RESET HARDWARE
; DEFINE
;8255 CONTROL WORD

; PORTA,PORTC = O/P
; PORTB J /R

TIMER1 i TIMERO
GATE C/T,M1,M0 | GATE,C/T,M1,MO

;T1= TIMER MODEZ(AUTO RELOAD)

;T0=TIMER MODE1(16BIT TIMER)

;TFl,TRl,TFO,TRD,IEl,ITl,IEO,ITO
;EXTERNAL INT_FALLING EDGE

ES,ET1,EX1,ETO,EXO
O0=DISABLE

,—,PS,PT1,PX1,PTO,PX0

;PRIORITY LEVEL

; 1=HIGH O=LOW

SET TIMER1 TO GENERATE BAUD RATES

}

; BAUD RATES =

(KXOscFreq) / (32%12%[256-TH1])

H 0SC=11.059MHz,TH1=FAH THEN RATE=4800 BAUD




MOV PCON, #00H ; SMOD=0 THEN K=1

MOV  TH1,#0FAH :DEFINE VALUE FOR TH1
SETB TRI {RUN TIMER1
; SET SERIAL

ORL SCON,#11100000B ;SMO,SM1,SM2,REN,TB8,RB8,TI,RI
;MODE3:8-BIT UART
; SM2=USED FOR MULTIPROCESSOR COMMUR
SETB REN ; RECEIVE ENABLE

RET

F BREAK MOTION
BREAK: PUSH ACC

MOV A,#80H ;80H D TO A = O VOLT.
MOV  P1,A
MOV  DPTR,#PORTA ;DIGITAL TO ANALOG CONTROL OUTPUT
MOVX @DPTR, A :
MOV  DPTR,#PORTC ;SELECT PORTC OF 8255
MOV A, #0O0H ; CONNECT TO MEGNETIC BREAK
MOVX @DPTR, A ; AND L292.CHIP ENABLE
POP  ACC
RET
; DISBREAK
DISBRK: PUSH ACC
MOV  A,#80H ;BEGINING SPEED=0 VOLT.
MOV  P1,A
MOV DPTR,#PORTA ;DIGITAL TO ANALOG CONTROL OUTPUT
MOVX @DPTR, A .
MOV DPTR,#PORTC ;PORTCO = UNLOCKEDBREAK
MOV  A,#OFFH ;PORTC1 = ENABLE L292
MOVX @DPTR, A
POP  ACC
RET

; FIND VALUE HIGHBYTE OF 2X%XEM

FEMH: MOV RZ2,EM ;s RESULT=2%XEN
MOV RESULTL,#01H '
MOV RESULTH, #00H

CLR C
MUL_2: MOV A,RESULTL
RLC A

MOV RESULTL,A
MOV A,RESULTH

RLC A
MOV RESULTH, A
CLR C

DJNZ RZ2,MUL_2 ; DEFINE



"PRESET :

CHKLP:

CHKLP1:

MOV
RET

EMH,A ;EM=8,9,10,11,12,13,14,15

PRESET VALUE

MOV  DPTR,#TABLE ; ADDRESS_TABLE = OOOOH
MOV  R2,#OOH ;PRESET TABLE 256BYTES

MOV  A,#00

MOVX @DPTR,A

INC  DPTR

INC  ACC

DJNZ R2,CHKLP ;NEXT BYTE

MOV  DPTR,#TABLE

MOV R2,#20H

MOV  A,#20H ;FILL ADDRESS 00-20H=#20H
MOVX @DPTR,A ;

INC  DPTR ;

DJNZ R2,CHELP1 ;

MOV ~ DPTR,#PORTB ; READ CHANNAL FROM DIP SWITCH
MOVX A,@DPTR ; CONNECT AT PORTB

MOV CHANNAL,A ;DEFINE CHANNAL OF CONTROLLER
MOV ~ CMDRT,#OH ;DIRECTION NORMAL TURN RIGHT
MOV -~ CMSPD, #OH ; SPEED NORMAL 0%

MOV  CMPOS1,#0H ; COMMAND POSITION LOWBYTE
MOV~ CMPOSZ2,#0H ; HIGHBYTE
MOV  COUNTL, #OH ;PRESET COUNT VALUE

MOV  COUNTH,#0H ;

MOV  EM, #0AH ;EM=10 { RANG=1024 }

CLR  START ; NORMAL STOP

LCALL BREAK

RET

EQUATION

(ERROR * 100%)/(2%XEM) {100%=#0FFH}

MOV  ERRHI,ERRH

MOV ERRLO,ERRL

MOV B, #O0FFH

MOV  A,ERRLO

MUL  AB

MOV  RESULTL,A ;RESULT LOWBYTE

MOV  RES,B ;CARRYBYTE

MOV  B,#O0FFH

MOV  A,ERRHI

MUL  AB

ADD  A,RES

MOV  RESULTH,A ;RESULT MIDBYTE

MOV  A,B

ADDC A,#0OH ;ADD WITH CARRY



DIV_EM:
DIV_2:

MOV
MOV
CLR
MOV
RRC
MOV
MOV
RRC
MOV
MOV
RRC
MOV
DJINZ
MOV
RET

RESULTX, A
RZ2,EM

C
A,RESULTX
A
RESULTX, A
A,RESULTH
A
RESULTH, A
A,RESULTL
A
RESULTL, A
R2,DIV_2
OFFSET, RESULTL

; RESULT HIGHBYTE
;RESULT DIV 2%XEM

;USE RESULTL- FOR LOOK UP TABLE

y T e e e e o e e v e e e e e - —————  — —— o~

SPEED TO ANALOG OUTPUT

OUT_SP:

RIGHT:
D_A:

5 KK KKK K K XK 5K 3K 5K 3K 3K K 3K K K KK K K K Sk sk Sk sk K ok ok

.
>

5 KKK K K 3K 3K K 3K 3K 3K K 3K 3K 2K K 3K 3k 5K 3K 3K 5K 3 XK K 5K %k 5K 3K 3 5K

MAIN:

LOGP:

PUSH
PUSH
MOV
MOV
DIV
MOV
MOV
MOV
CJNE
SUBB
SJIJMP
ADD
MOV
MOV
MOVX
POP
POP
RET

ACC
PSH

A, SPEED

B,#2H

AB

SPDIVZ,A

A, #80H
R5,CMDRT

R5, #00H, RIGHT
A,SPDIV2

D_A

A, SPDIV2

P1,A

DPTR, #PORTA
@DPTR, A

PSW

ACC

MAIN PROGRAM

LCALL
LCALL
LCALL
SETB
CLR
NOP
JNB

-SETB

LCALL
MOV
LCALL
MOV

PORTSET
INITSYS
PRESET
EA

EXO

START,LOOP
EXO

DISBRK
SPEED, #0FFH
OUT_SP
BSPEED, #189H

s LOAD SPEED VALUE(%)
;SPEED/2
EBOH D_A = O VOLT

; 1 = RIGHT , 0 = LEFT
; VELOCITY=80H-SPEED/2

; VELOCITY=80H+SPEED/2
;DIGITAL TO ANALOG CONTROL OUTPUT

; SET MODE 8255

;SET SYSTEM OF CP32
;SET VALUE ALL VARIABLE
;ENABLE ALL INTERRUPT

; START ENABLE (Y/N)?

; DISBREAK ROTER

; INITIAL SPEED



CHKPOS:

POSCHK:
STOP:

JB.
MOV
LCALL
INC
CLR
HOV
SUBB
JB
MOV
JINB
CLR
LCALL
CLR
LINP

END

ERRO, STOP
TIME,#05SH
DELAY
BSPEED

CY

A,BSPEED
A,CMSPD
CY,CHKPOS
BSPEED,CMSPD
ERRO, POSCHK
EXO

BREAK

START

LOOP

; ERROR<=0 ORNOT!
;DELAY TIME

;BSPEED=BSPEED+1

;CHECK BSPEED>=CMSPD ORNOT

; ERROR=0 ORNOT

; STOP COUNTING BEFORE (TRICK)
; STOP MOTION

;CLEAR BIT CHECK

;DO NEXT COMMAND





