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Abstract

The purpose of this thesis is intended to study the
structure and application of "MCS-51" series single ship micro
controller which utilize the "80C31" to control and operation
of air conditioning system emphasis here on chiller type.

In general there are many kind of air conditioning
system but most of familiar type are small type such as window
type or split type that we are not mention here.

Chiller type air conditioning system is a big one
wildely use most in big area demanded high vollum of colled air.
In an operation a set of chiller type 8ir conditioning system

consist of at least chiller compressor,chilled water pump,colling



water pump,coccling fan motor and other acessories. In practical
most of sarly models each of pumps and compressor are running in
seperately and dependent controlled by manual operation. When any
of these out of order the consequence can be effective to other
devices that leaded system into failure.

To utilize microcontroller with this system the main
point that 8031 microcontroller ship has been assigned to act as
following.

First,to drive each of motor pumps and compressor through
1/0 port and driver part by specify step and period of starting
time in differeﬁce in order to protection inrush current at staer-
ting.

Second,when any of these component in failure the trip
signal is sent through input port to cpu. To prevent of any damage
the system must be stopped sutomatically,alarm signal is loudly and
positioning failure can be reading on lcd display.The system ready
to operation sgain after problem has been solved.

Third, here we have two system of air conditioning sys-
tem cpu will assign one or two %ystem'working due to temperature
sensor and temperature setting value in program. '

Farther develloping and application can be done by the

same principle as above.
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PORTA
PORTB
PORTC
CONTP
COMMAND
READBUSY
WRITEDATA
READDATA

XK KK Kk Xk

5 OKRKKKKKK

3 KKRKXKXX

TZR:

STPORT :

3 XXxkkkk ACKNOW INTERRUPT XXXxXxX

ACKINT:

s XXxx TEST SYSTEM, READY XXXx¥

STLCD:

SCSW:

NZM:

ORG

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

MAIN PROGRAM XXXk XX XX

LJIMP

INITERRUPTO XXkxkikkkkx
CLampP

SET PORT 82535 XXXkkkxx

LCALL

MoV
Mov
MoV

MoV
MoV
MOVX

DJINZ

MOV
MoV
MoV

LCALL
Mov
Mov
LCALL
MOV
Mov
LCALL

MOV
CINE
LJIMP
MoV
MOV X
JNB
JNB
MoV
JNB
MOV
ANL
CLR
CINE

OOOOCH

QEOEOH
OEOE1H
OEOEZ2H
OEOE3H
OEOCOH
OEOC1H
OEOCZH
OEOE3H

TZR

INTERR

DELAYS1

70H, #0
71H, #0
RO, #5

DPTR, #CONTP
A,#10010001B
@DPTR, A

RO, STPORT

88H, #40H
OABH , #OF 5H
OBSH, #15H

INITLCD
A,#1
R4, #0
WRL INE
A, #2
R4, #1
WRL INE

A,71H
A,#1,NZM

WPT

DPTR, #PORTC
A,@DPTR
ACC.0,NECT20
ACC.1,NECT21
A,P1L
ACC.7,NECT24
A,P1

A, #7FH

C

A, #7FH, AUTOM

; KRUK TE1l PC-SB31

;PAO-PA3=IN SYS.1 , PA4-PA7=IN S§YS.2
;DRIVER PBO-PB3=SYS.1 , PB4-PB35=5YS5.2
;s PCO=STA1,PC1=ST01,PC2=5TA2,PC3=5T02
;s PORT CONTROL

;sRead-Write Register

;Read BF (Busy Flag) and address
sWrite character

;Read Data from DD ram

.3 set PORT

s INTERRUPT O

$DELAY 1 Sec.

sset PORT CONTROL OF 8255
;PA&PC lower=IN,PB&PC upper=0UT

;set TCON
sset IE
jset IP

;set LCD

sLine 1 "SYSTEM NO.1 READY™

iLine 2 "SYSTEM NO.2 READY"



AUTOM:
AUTOMZ:

MR1:

NECT20:
NECT21:
NECT22:
NECT23:
NECT24:

ST2:

ST22:

ST3:

WPT:

MRN18:
ASLS:

MN18RN:

NECT?:

NECT10Q:
NECT11:
NECT12:
NECT13:

CODEO:

CODE1:

LIMP
CJINE
MOV
MOVX
ORL
Mov
MOV X
LIMP
JNC
LJIMP
LIMP
LIMP
LJIJMP
LJIMP
LIMP

Mov
MOVX
JNB
LJMP

LJIMP

MoV
MOVX
JINB
LJIMP

MoV
MOVX
JNB
JNB
JNB
MOV
JNB
MOV
ANL
CINE
LIMP
CJINE
MOV
MOVX
ANL
MoV X
LIMP
Jc

LIMP

LIMP
LJIMP
LImMpP
LImMpP
LJIMP

MoV
MOVX
JNB
LJImMP

MOV
CINE
MOV

SCSW
A, #29H, MR1
DPTR, #PORTC
A, @DPTR

A, #00100000B

'DPTR, #PORTC

@DPTR, A
ST2
AUTOM2
SCSW
CODEO
CODE1
CODE2
CODE3
CODE4

DPTR, #PORTC
A,@DPTR
ACC.2,ST22
SCsw

SYSTEMZ2

DPTR, #PORTC
A,@DPTR
ACC.3,5CswW
SCSW

DPTR, #PORTC
A,@DPTR
ACC.0,CODEQ
ACC.1,CODE1
ACC.3,NECT11
A,P1
ACC.7,NECT24
A,P1

A, #7FH

A, #7FH,MRN18
WPT

A, #25H, MN18RN
DPTR, #PORTC
A,@DPTR
A,#11011111B
@DPTR, A

WPT

ASLS

SCSW

sSCsw

CODE?Z2
CODE3
CODE4
CODE1

DPTR, #PORTC
A,@DPTR
ACC.1,CODEL
SYSTEM1

A,71H
A,#1,HIT1
DPTR, #PORTB



HITL1:

KILL1:

Qul:

CODEZ2:

CODE3:

HIT3:

KILL3:

QuU3:

MOV
MOVX
SJIMP
MOV
MOV
MOV X
MOV

MoV
CJINE
LCALL
MOV
MoV
LCALL
Mov
MoV
LCALL
LJIMP
LCALL
MoV
Mov
LCALL
MOV
MoV
LCALL
LIMP

MOV
MOVX
JNB
LIMP

MOV
CINE
MOV
MOV
MOV X
SIMP
MoV
MOV
MOVX
MOV

MoV
CJINE
LCALL
MoV
Mov
LCALL
MOV
MOV
LCALL
Mov
LJIMP
LCALL
MOV
MOV
LCALL
Mov
Mov
LCALL
MOV

A, HOFOH
@DPTR, A
KILL1

DPTR, #PORTB
A, #00H
@DPTR, A
70H, #0

A,71H
A,#1,QUL
INITLCD
A, #1
R4, #0
WRL INE
A,#2
R4,#11
WRL INE
SCSW
INITLCD
A, #1
R4, #0
WRLINE
A, #2
R4, #1
WRL INE
scsw

DPTR, #PORTC
A,@DPTR
ACC.3,CODE3
SYSTEM2

A, 70H
A, #1,HIT3
DPTR, #PORTB
A, #OFH
@DPTR, A
KILL3

DPTR, #PORTB
A, #00H
@DPTR, A
71H, #0

A, 70H
A,#1,0U3
INITLCD
A,#1

R4, %#10
WRL INE
A,#2

R4, #1
WRL INE
71H, #0
SCSw
INITLCD
A,#1

R4, #0
WRL INE
A,H#2

R4, #1
WRL INE
71H, #0

sline 1

sLine 2

sLine 1

sLine 2

sbine 1

sbine 2

sline 1

sLine 2

"SYSTEM NO.1 READY"

"SYSTEM NO.2 RUNNING"

"SYSTEM NO.1 READY"

"SYSTEM NO.2 READY"

"SYSTEM NO.1 RUNNING"

"SYSTEM NO.2 READY"

"SYSTEM NO.1 READY"

"SYSTEM NO.2 READY"



CODE4:

TEMOC:

TEMPCH:

NBV:

D1OOLP:

D1OLP:

CONVTEM:

DONETEM:

LIMP

LCALL
MOV
Mav
LCALL

LCALL
MoV
LCALL
MoV
JNB
LIMP

LCALL
MoV
ANL
CINE
LIMP
CLR
SUBB

Maov
INC
CLR
SUBB
JNC
ADD

MoV
INC
CLR
SUBB
JNC
ADD
MoV
MOV
SWAP
ORL
MoV

MoV
MoV
MOV X
INC
MoV
MOV X

MoV
MoV
MoV
MoV
MOV
MoV

MoV

MOV
MOV
MOVX
SWAP
LCALL

SCSwW

INITLCD
A, #1

R4, #34
WRL INE

TEMPCH
A, H2
WRLITEM
A,PL
ACC.7,TEMOC
GGV

DEB3
A,P1L

A, #7FH

A, #7FH,NBV
TEMPCH

C

A, #13H

3SH, #OFFH
35H

C

A, #100
D10OLP

A, #100

36H, #OFFH
36H

c
A,#10
D1OLP
A,#10
RS, A
A, 36H
A
A,R5
36H,A

DPTR, #COUNTEM
A, 35H

@DPTR, A

DPTR

A,36H

@DPTR, A

DPTR, #COUNTEM
R1,DPH
R2,DPL
DPTR, #DISBTEM
R3,DPH
R4 ,DPL

RO, #02

DPL,R2
DPH,R1
A,@DPTR
A
ADJTEM



MOV DPL ,R4
MOV DPH,R3
INC DPTR
MOV R3, DPH
MOV R4, DPL
MOV DPL,R2
MOV DPH,R1
MOVX  A,@DPTR
LCALL ADJTEM

MOV DPL,R4
MOV DPH,R3
INC DPTR

MOV R3,DPH
MOV R4, DPL
MOV DPL,R2
MOV DPH,R1
INC DPTR

MOV R1,DPH

MOV R2,DPL
DIJNZ  RO,DONETEM

ONGSAC: MOV DPTR, #DISBTEM+4
MOV A, #OOH
MOVX  @DPTR,A
INC DPTR
MOV A, #43H
MOVX  @DPTR,A
RET
ADJTEM: ANL A, #OFH
MoV DPTR, #TABOTEM
CLR C
ADD A,DPL
MOY DPL,A
Jc RELTEM
SJMP  LDATEM
RELTEM: INC DPH
LDATEM: MOVX  A,@DPTR
MOV DPL,R4
MOV DPH,R3
MOVX  @DPTR,A
RET
COUNTEM: DS 2
DISBTEM: DS 6
TABOTEM: DB 30H
DB 31H,32H,33H
DB 34H,35H,36H
DB 37H,38H, 39H

WRLITEM: CINE A,#2, IUY
SJIMP WRTEMP

IUY: NOP
RET



WRTEMP :

WRLI:
WRLII:

GGV:

GGV2:

GGV3:

GGV4:

MoV
MOV
MOV X
LCALL
MOV

MoV
MOV X
MOV
PUSH
PUSH
LCALL
POP
PGP
INC
DJINZ

RET

MOV
CJINE
MOV
CJINE
LCALL
MOV
MoV
LCALL
MoV
MOV
LCALL
LIMP

LCALL
MOV
MoV
LCALL
MOV
MoV
LCALL
LIMP

Mov
CINE
LCALL
mMav
MoV
LCALL
MOV
MoV
LCALL
LIMP

LCALL
MoV
MOV
LCALL
MoV
MOV
LCALL
LIMP

A, #OD3H

DPTR, #COMMAND

@DPTR, A
WAITBF

DPTR,#DISBTEM+1

RO, #5
A,@DPTR
R3,A
DPH

DPL
WRBYTE
DPL

DPH
DPTR
RO,WRLII

A,70H
A,#1,G6V3
A,71H

A, #1,66v2
INITLCD
A,#1

R4, #10
WRL INE

A, H2
R4,#11
WRL INE
SCSW

INITLCD
A, #1
R4,#10
WRL INE
A,#H2
R4, #1
WRLINE
SCSW

A,71H
A,#1,GGV4
INITLCD
A, #1

R4, #0

WRL INE
A,#2
R4,#11
WRL INE
SCSW

INITLCD
A, #1
R4, #0
WRL INE
A,#2
R4, #1
WRL INE
SCSwW

sLine

sLine

sLine

s;Line

;Line

sLine

sLine

sLine

"SYSTEM

"SYSTEM

"SYSTEM

"SYSTEM

"SYSTEM

"SYSTEM

"SYSTEM

"SYSTEM

NO.1

NO.2

NO.1

NO.2

NO.1

NO.2

NO.1

NO.2

RUNNING"

RUNNING"

RUNNING"

READY"

READY"

RUNNING"

READY"

READY "



3 KXKXXKRKkKKX OO0:00 XAXKKKXKKXXX

CLCOT:

NUBTOE:

OURMAI :

MMM
WWW 2

YYY:

EEE:

KKK:

TOUTOE :

XXX:

MoV
MOV
MOVX
MoV
MOV
MOVX
Mav
MOVX
LCALL
SImMP

LCALL
LCALL
Mov

LCALL
LCALL

RET

MOV
CJINE
SIMP
DJNZ
MOV
CJINE
SIMP
LCALL
DEC
MOV
SIMP
MoV
CJINE
SJIMP
LCALL
DEC
MOV
MOV
SIMP

LCALL
SIMP

NOP

‘RET

A, #99H
DPTR, #COUNT
@DPTR,A
DPTR, #COUNT+1
A, #59H
@PTR, A

DPTR, #COUNT+2
@DPTR, A
NUBTOE

OURMAI

UPTIME
CONVT
A, #2
WRLINT
DELAYS1

A,32H
A, #O0H , MMM
WwWw

32H, TOUTOE
A,31H

A, #00H, YYY
EEE

NUBTOE

31H

32H, #OFFH
TOUTOE

A, 30H

A, #O0H, KKK
XX X

NUBTOE

30H

31H, #OFFH
30H, #OFFH
TOUTOE

NUBTOE
OURMAI

pRkkkkRkkk FINE XX:XX XKXKRKKKXKX

5 kXxxx SYSTEM NO.1 START XXkXxkxX

SYSTEM1:

WRWSS1:

00I0S1:

Mav

LCALL
MoV
Mov
LCALL
LCALL

MOV
MoV
MoV

70H, #0

INITLCD
A,#1

R4 ,#30
WRLINE
DELAYS1

3I0H, #00
31H, #00
32H, #06

sSET LCD
sP. W. S5 S.

300.00.05



STM1:

WRW10S:

00I10:

STM2:

STM3:

WRW3MN 3

03100:

LCALL

LCALL
Mov
MOV
LCALL
MOV
MOVX
ORL
MOV X
LCALL
LCALL
LIMP

LCALL
MoV
MoV
LCALL
LCALL

Mov
MoV
MoV
LCALL

RET

LCALL
Mav
MoV
LCALL
MoV
MOVX
ORL
MOVX

LCALL
LCALL

LCALL
Mov
MoV
LCALL
Mav
MOV X
ORL
MOVX

LCALL
LCALL

SIMP
LCALL
MoV
MoV
LCALL
LCALL

MoV
MOV

cLCcaT

INITLCD

A, #1

R4, #2

WRL INE
DPTR,#PORTB
A,@DPTR

A, #00000001B
@DPTR, A
DELAYS3
WRW10S

STM2

INITLCD
A, #1
R4, #31
WRL INE
DELAYS1

3I0H, #00
31H,#00
32H,#11
CLCOT

INITLCD

A, #1

R4, #3

WRL INE

DPTR, #PORTB
A,@DPTR

A, #00000011B
@DPTR, A

DELAYS3
WRW10S

INITLCD

A,H#1

R4, #4

WRL INE

DPTR, #PORTB
A,@DPTR

A, #00000111B
@DPTR, A

DELAYS3
WRW3MN

sSTM4

INITLCD
A,#1

R4, #32

WRLINE
DELAYSI

30H, #00
31H, #00

;Line 1
sdisplay

"MOTOR NO.1 RUNNING (S.1)"
"MOTOR NO.1 RUNNING (S5.1)"

;MOTOR NO.1 RUN

;DELAY 3

sline 2

sLine 1
sdisplay

S'

"WAIT FOR 10 Sec.”

“MOTOR NO.2 RUNNING (S.1)"
"MOTOR NO.2 RUNNING (S.1)"

L

;MOTOR NO.2 RUN

;DELAY 3 S.

sLine 1
idisplay

"MOTOR NO.3 RUNNING (S.1)"
"MOTOR NO.3 RUNNING (S.1}"

;MOTOR NO.3 RUN

;DELAY 3 S.

;Line 2

;DELAY 1

"WAIT FOR 3 Min."

S.



STM4:

SENSQ:

FSTEM:

SHOW1 &

SHOW?2:

5 XXXk SYSTEM NO.2 START kX¥xxXx

SYSTEMZ2:

WRWSS2:

001052:

STAMTS:

Mov
LCALL

RET

LCALL
MOV
MoV
LCALL
Mov
MOVX
ORL
MOVX

LCALL

MOV

MoV
CJINE
SIMP

LCALL
MOV
MoV
LCALL
MOV
MOV
LCALL

LIMP

LCALL
MOV
MoV
LCALL
MoV
MOV
LCALL

LJIMP

MOV

LCALL
MoV
MOV
LCALL
LCALL

Mov
MOV
MoV
LCALL

LCALL
MGV
MoV

32H,#181
CLCOT

INITLCD
A,#1

R4, #5

WRL INE

DPTR, #PORTB
A,@DPTR

A, #00001111B
@PTR, A

DELAYS3
70H, #1

A,71H
A,#1,SHOWL
SHOW2

INITLCD
A,#1
R4,#10
WRL INE
A, #2
R4, #1
WRL INE

SCswW

INITLCD
A, #1
R4,#10
WRL INE
A, 482
R4,#11
WRL INE

SCSW

71H,#0

INITLCD
A, #1
R4, #30
WRLINE
DELAYS1

30H, #00
31H,#00
3I2H, #06
cLcaT

INITLCD
A,#1
R4, #6

;Line 1 "MOTOR NO.4 RUNNING (S.1)"
;display "MOTOR NO.4 RUNNING (S.1)"

sMOTOR NO.4 RUN

;DELAY 3 S.

;Line 1 "SYSTEM NO.1 RUNNING"

sLine 2 "SYSTEM NO.2 READY"
jdisplay "SYSTEM NO.1 RUNNING

H SYSTEM NO.2 READY"
sSYSTEM NO.1 IS RUNNINGXX XXX KkKX %X

sLine 1 "SYSTEM NO.1 RUNNING"

;Liné 2 "SYSTEM NO.2 RUNNING"
sdisplay "SYSTEM NO.1 RUNNING
3 SYSTEM NO.2 RUNNING"

;W. P. 5 S.

$300.00.05

ijlbine 1 "MOTOR NO.S RUNNING (S5.2)"



.

STAMT6:

STAMT7:

STAMTB:

SENS0D2:

FSYSTS2:

SHOW3:

SHOW4 :

LCALL
Mov
MOVX
ORL
MOVX
LCALL
LCALL
LJIMP

LCALL.

MoV
Mov
LCALL
MoV
MOV X
ORL
MOVX
LCALL
LCALL
LamP

LCALL .

mMov
Mav
LCALL
MOV
MOVX
ORL

MOVX

LCALL
LEALL
LIMP

LCALL
MOV
MOV
LCALL
MoV
MOV X
ORL
MOV X

LCALL

MoV

MOV
CJINE
SJIMP

LCALL
Mov
MOV
LCALL
MoV
Mov
LCALL

LIMP

LCALL

WRL INE
DPTR, #PORTB
A,@DPTR
A, #00010000B
@DPTR, A
DELAYS3
WRW10S
STAMT6

INITLCD
A, #1

R4, #7

WRL INE

DPTR, #PORTB
A,@DPTR

A, #00110000B
@DPTR, A
DELAYS3
WRW10S
STAMT7

INITLCD

A, #1

R4, #8

WRL INE
DPTR, #PORTB
A,@DPTR
A,#01110000B
@DPTR, A
DELAYS3
WRW3IMN
STAMTS

INITLCD

A, #1

R4, #9

WRL INE

DPTR, #PORTB
A,@DPTR
A,#11110000B
@DPTR, A

DELAYS3

71H,#1

A,70H
A, #1,SHOWS
SHOW4

INITLCD
A, #1
R4, #0
WRL INE
A, #2
R4, #11
WRLINE

SCsW

INITLCD

10

;display "MOTOR NO.5 RUNNING (5.2)"

sMOTOR NO.S RUN
sDELAY 3 S.

;Line 1 "MOTOR NO.& RUNNING (S.2)"
sdisplay "MOTOR NO.& RUNNING (S.2)"

sMOTOR NO.& RUN
sDELAY 3 S.

-

sLine 1 "MOTOR NO.7 RUNNING (8.2)"
sdisplay "MOTOR NO.7 RUNNING (S.2)"

sMOTOR NO.7 RUN
sDELAY 3 S. -

;Line 1 "MOTOR NO.8 RUNNING (S.2)"
;display "MOTOR NO.8 RUNNING (S.2)"

sMOTOR NGO.8 RUN

sDELAY 3 S&.

;Line 1 "SYSTEM NO.l1 READY"

sLine 2 "SYSTEM NO.2 RUNNING"
sdisplay "SYSTEM NO.l1 READY
- SYSTEM NO.2 RUNNING"



5 XEKKKAXXKKXXINTERRUPTREXX XX XXX KX

INTERR:

sXXKXKX CHECK PA_BIT 7 = O XXXXX

READINA:

BIT_O:

GO:

BIT 1:

Gl:

BIT_2:

BIT_3:

G3:

BIT_4:

G4:

BIT 7:

G7:

MoV
MOV
LCALL
MOV
MoV
LCALL

LIMP

MoV
MOVX
ORL
MOVX

MOV
MOVX

JNB~
SJMP

LCALL

JNB

JNB
SJMP
LCALL

JNB

JNB
SIMP
LCALL
JNB

JNB
SIMP
LCALL
JNB

JNB
SJIMP
LCALL
JNB

JNB
SIMP
LCALL
JNB

JNB
SJIMP
LCALL
JNB

JNB
LJIMP
LCALL
JNB
LJIMP

A,#1
R4,#10
WRL INE
A, #2

R4 ,#11
WRL INE

sCsw

DPTR, #PORTC
A,@DPTR
A,#00010000B
@DPTR,A

DPTR, #PORTA
A, @PTR

ACC.0,GO
BIT_1
DEB

ACC.0,NECTO

ACC.1,G1
BIT 2

DEB
ACC.1,NECT1

ACC.2,G2
BIT_3

DEB
ACC.2,NECT2

ACC.3,63
BIT_4

DEB
ACC.3,NECT3

ACC.4,G4
BIT_S

DEB
ACC.4,NECT4

ACC.S,G5
BIT_&

DEB
ACC.5,NECTS

ACC.6,G6
BIT_7

DEB
ACC.6,NECT6

ACC.7,G7
READINA

DEB
ACC.7,NECT7
READ INA

- $PAO=0

sLine 1

"SYSTEM NO.1 RUNNING"

sLine 2 "SYSTEM NO.2 RUNNIG"
sdisplay "SYSTEM NO.1l RUNNING

L

SYSTEM NO.2 RUNNING"

sALARM ((CCCCCCeeecee o

sread signal form PORTA

;No
syes

sPA1=0
3no
jves

s PA2=0
;no
svyes

;PA3=0
ino
s Yes

;PA4=0
sno
jyes

sPAS=0
3no
sYEs

sPA6=0
sno
syes

;PA7=0
310
s Yes

;around

?

~

11



s KRRXRKKkXKX CONNECT O-7 XkkkkKkxX

NECTO: LIMP ZERQ
NECT1: LIMP ONE
NECT2: LIMP TWO
NECT3: LJIMP THREE
NECT4: LIMP FOUR
NECTS: LIMP FIVE
NECT6: LIMP SIX
NECT7: LJIMP SEVEN
;KXXKXXXX WHEN PA_BIT = O XXKXKXXX
ZERO: LCALL  CUT1
LCALL  INITLCD
MOV A, H1
MOV R4 ,#12
LCALL  WRLINE
MOV A,H#2
MOV R4,#14
LCALL  WRLINE
READO: MOV DPTR, #CONTP
MOV A,#91H
MOV X @DPTR, A
MOV DPTR, #PORTA
MOVX A,@DPTR
JINB ACC.0,READO
LCALL  INITLCD
MOV A,#1
MOV R4, #0
LCALL  WRLINE
MOV A,#2
MOV R4, #22
LCALL  WRLINE
MOV R7,#1
LCALL  DELAYM
LCALL  DYREAL
ONE LCALL  CUT1
LCALL  INITLCD
MOV A,#1
MOV R4,#12
LCALL  WRLINE
MOV A,42
MOV R4, #15
LCALL  WRLINE
READ1 : MOV DPTR, #CONTP
MOV A, #91H
MOVX @DPTR, A
MOV DPTR, #PORTA
MOVX A,@DPTR
JNB ACC.1,READ1
LCALL  INITLCD
MOV A,#1
- MOV R4, #0
LCALL  WRLINE
MOV A, H#2
MOV R4, #23
LCALL  WRLINE

;OFF SYSTEM 1

sLine 1 "SYS N.1 EROR"
slbine 2 "M 1 OVER LOAD"
syes

s PAO=0 7

Hale)

jLine 1 “"SYSTEM 1 READY"
sLine 2 "M.1 READY"

;OFF SYSTEM 1

sbine 1 "SYS N.1 ERROR"
sLine 2 "M.2 OVER LOAD"
;ves

;PAL=0 7

Hale)

sLine 1 "SYSTEM 1 READY"
sbine 2 "M.2 READY"




MOV R7,#1
LCALL  DELAYM
LCALL  DYREA1

TWO: LCALL  CUT1 ;OFF SYSTEM N.1
LCALL  INITLCD
MOV A,#1
MOV R4, #12 ;Line 1 "SYS N.l1 EROR"
LCALL  WRLINE
MOV A,#2
MOV R4,#16 ;Line 2 "M.3 OVER LOAD"
LCALL  WRLINE
READ2: MOV DPTR, #CONTP
MOV A, #91H
MOVX @DPTR, A .
MOV DPTR,#PORTA jyes
MOVX A,@DPTR -
JNB ACC.2,READ2 ;PA2=0 ?
LCALL  INITLCD ;no
MOV A,#L
MOV R4, #0 ;Line 1 "SYSTEM 1 READY"
LCALL  WRLINE
MOV A, #2 3
MOV R4, #24 ;Line 2 "M.3 READY"
LCALL  WRLINE
MOV - R7,#1

LCALL DELAYM
LCALL DYREA1

THREE : LCALL CUT1 ;0OFF SYSTEM NO.1
LCALL INITLCD
MOV A, #1
MOV R4,#12 ;Line 1 "SYS N.1 EROR™
LCALL WRLINE
MOV A, #2
MOV R4,#17 ;Line 2 "M.4 OVER LOAD"
LCALL WRL INE
READ3: MOV DPTR, #CONTP
MOV A, #91H
MOVX @DPTR, A
MOV DPTR,#PORTA j;yes
MOV X A,@DPTR
JNB ACC.3,READ3 ;PA3=0 7
LCALL INITLCD sno
MOV A,#1
MOV R4, #0 ;Line 1 "SYSTEM 1 READY"
LCALL WRL INE
MOV A,#2
MOV R4, #25 sLine 2 "M.4 READY"
LCALL WRL INE :
MoV R7,#1

LCALL DELAYM
LCALL DYREA1

FOUR: LCALL CuT2 ;OFF SYSTEM NO.2

LCALL INITLCD




MOV A, #1

MoV R4 ,#13 ;Line "SYS N.2 ERROR"
LCALL WRLINE
MOV A,H#2
MOV R4,#18 ;Line 2 "M.5 OVER LOAD"
LCALL WRLINE '
READ4 : MOV DPTR, #CONTP
MOV A, #91H
MOV X @DPTR, A
MOV DPTR,#PORTA ;ves
MOV X A,@DPTR
JNB ACC.4,READ4G ;PA4=0 7
LCALL INITLCD ;no
MOV A, #1
MOV R4, #1 ;Line 1 "SYSTEM 2 READY"
LCALL WRL INE
MOV A,H2
MOV R4, #26 sLine 2 "M.5 READY"
LCALL WRL INE
MOV R7,#1

LCALL DELAYM
LCALL DYREAZ2

FIVE: LCALL CuT2 sOFF SYSTEM N.2
LCALL INITLCD
MoV A,#1 X
MOV R4 ,#13 sLine 1 "SYSTEM N.2 ERROR"
LCALL WRLINE
Mav A, #2
MOV R4 ,$#19 . sbLine 2 "M.&6 OVER LOAD"
LCALL WRL INE ;
READS: MoV DPTR,#CONTP
MoV A,#I1H
MOV X @DPTR,A
MoV DPTR,#PORTA ;vyes
MOVX A,@DPTR
JNB ACC.5,READS ;PAS=0 ?
LCALL INITLCD ;no
MOV A,#1
MOV R4 ,#1 sLine 1 "SYSTEM 2 READY"
LCALL WRLINE
MoV A,#2
Mov R4, #27 sLine 2 "M.&6 READY"
LCALL WRLINE
MOV R7 ,#1

LCALL DELAYM
LCALL DYREAZ

SIX: LCALL  CuT2 ;OFF SYSTEM N.2
LCALL  INITLCD
MOV A,#1
MOV R4, #13 ;Line 1 "SYSTEM NO.2 ERROR"
LCALL  WRLINE
MOY A,#2
MOV R4, #20 ;sLine 2 "M.7 OVER LOAD"

LCALL WRLINE



READG:

SEVEN:

READ7:

CUuT1:

ALONE1:

TUC1:

CuTtz:

MoV
MoV
MOVX
MoV
MOVX
JNB

LCALL
MoV
MOV
LCALL
MoV
MoV
LCALL
MoV
LCALL
LCALL

LCALL

LCALL
MoV
MOV
LCALL
MoV
MOV
LCALL

MoV
MoV
MOVX
MoV
MOVX
JNB

LCALL
MoV
MoV
LCALL
MoV
MOV
LCALL
MOV
LCALL
LJIMP

MoV
CJINE
Mav
MOV
MOVX
MoV
SIMP
Mov
Maov
MOV X
MOV

RET

MOV
CJINE

DPTR, #CONTFP
A, #91H
@DPTR, A
DPTR, #PORTA
A, @DPTR
ACC.&,READS

INITLCD
A,H#1
R4 ,#1
WRLINE
A,#2
R4, #28
WRLINE
R7,#1
DELAYM
DYREAZ2

cuT2

INITLCD
A, #1
R4, #13
WRL INE
A, #2
R4, #21
WRL INE

DPTR, #CONTP
A, H#91H
@DPTR, A
DPTR, #PORTA
A,@DPTR
ACC.7,READ7

INITLCD
A,#1
R4, #1
WRL INE
AL H2
R4, #28
WRLINE
R7,#1
DELAYM
DYREAZ

A,71H
A,#1,ALONEL
DPTR, #PORTB
A, #OFOH
@DPTR, A
70H, #0
TUC1

DPTR, #PORTB
A, #OO0H
@DPTR, A
70H, #0

A,70H
A,#1,ALONEZ

sYes
sPAG=0 7
=}

sLine 1 "SYSTEM 2 READY"

sline 2 "M.7 READY"

-

;OFF SYSTEM N.2

sbine 1 "SYSTEM N.2 ERROR"

;bine 2 "M.8 OVER LOAD"

sLine 1 "SYSTEM 2 READY"

sLine 2 "M.8 READY"

15



MoV DPTR, #°P0ORTB

MOV A, #OFH
MOVX @DPTR, A
MOV 71H,#0
SIMP TUC2
ALONEZ2: MoV DPTR, #PORTB
MOV A, #00H
MOVX @DPTR, A
MGV 71H, #0
TUC2: RET
DYREAL: MOV 88H, #40H
MOV OABH, #OF SH
MOV OBBH, #15H
MoV A,71H
CINE A,#1,NECTS
MOV DPTR, #PORTB
MOV A, #HOFOH
MOVX @DPTR, A
LIMP SHOW3
DYREAZ: MOV 88H, #40H
MOV OABH, #OF S5H
MOV OBSH, #15H
MOV A,70H
CJINE A,#1,NECTS
MOV DPTR, #PORTB
MOV A, #OFH
MOV X @DPTR, A
LIMP SHOW1
NECTS: LIMP STLCD

shREXKkkkkk%x INITIAL LCD XXXXXXXKX

INITLCD: MoV DPTR, #COMMAND
MOV A,#00111000B ;function set 3I8H
;DL=1 8 bit,N=1 1/16 duty,F=0 5%7
MOVX @DPTR,A
LCALL WAITBF ;enable signal pluse

MoV A,#00001111B ;display on/off control

;D=1 off,C=1 cursor on,B=1 blink
MOVX @DPTR, A
LCALL WAITBF

MOV A,#0C000110B jentry mode set

3I1/D=1 increment,S=0 right
MOV X @DPTR,A
LCALL WAITBF

CLEARL MoV A,#00000001B jclear all display

MOVX @DPTR,A
LCALL WAITBF

RET

$ X by mean of check busy flag X

WAITBF: PUSH DPH
PUSH DPL

J - - -




Mov
RDY1: MOVX
JB

POP
POP

RET
DELAYL: Mov
BAA: MoV
BAALl: DJINZ
DJINZ

RET

DPTR, #READBUSY
A,@DPTR
ACC.7,RDY1 sBusy Flag

DPL
DPH

RS, #O7H ;4.45 mS
R& , #OFFH -
R6,BAAL

RS, BAA

;XXXXkkx WRITE LINE 24 CHAR XXXXX

WRLINE: CJINE
SIMP
NO1: CJINE
SJIMP

NO2: RET

WRL1: MoV
MoV
MOVX
LCALL
LCALL
LJIMP

ADDRLINE: MOV
MOV
MUL
MoV
CLR
ADDC
Mov
MoV
ADDC
Mav

RET

WRLZ2: MoV
Mov
MOV X
LCALL
LCALL
LIMP

WRLM: MOV

WRL : MOVX
MoV
PUSH
PUSH
LCALL
POP
POP
INC
DJINZ

A, #01H,NO1
WRL 1
A, #02H,NO2
WRL2

sNO WRITE LINE

A, #OOH
DPTR, #COMMAND
@DPTR, A
WAITBF

ADDRL INE

WRLM

B, #24
A,R4

AB

DPTR, #TAB1
»

A,DPL
DPL, A

A,B

A,DPH
DPH, A

A,#O0COH
DPTR, #COMMAND
@DPTR, A
WAITBF

ADDRL INE

WRLM

RO, #24D 24 CHR
A,@DPTR

R3,A

DPH

DPL

WRBYTE

DPL

DPH

DPTR

RO, WRL

17



RET

WRBYTE: Mov DPTR,#WRITEDATA
MoV A,R3 : ;data byte
MOVX @DPTR,A
LCALL WAITBF sWait LCD module ready
RET
DELAYM: MOV R2,#25H ;1 round /7 5 S.
Mov RO, #OFFH
BOON: Mov R1,#0FFH
BOON1: DJINZ R1,BOOCON1

DIJNZ  RO,BOON
DINZ  R2,BOON
DINZ  R7,DELAYM

RET

DELAYS3: Mov R2,#14H sDELAY 3 S.
MoV RO, #OFFH

HUU: MoV R1,#0OFFH

HUU1: DJINZ R1,HUU1

DJINZ RO, HUU
DJINZ R2,HUU

RET
DELAYS1: MOV R2, #07H ;DELAY 1 S.
MOV RO, #00H
. MOV R1,#00H
KEEN: DINZ  R1,KEEN

DINZ RO, KEEN
DJINZ R2, KEEN

MOV R2,#15H
KEEN1 MOV RO, #35H
KEENZ: DINZ  RO,KEEN2
DINZ  R2,KEENL1
RET
DEB: MOV RS, #14H ; DEBOUNCE 10 mS.
BEE: MOV R& , #OFFH
BEE1: DIJNZ  Ré&,BEEL
DIJNZ  RS,BEE
RET
DEB2: MOV RS, #34H ; DEBOUNCE 30 ms.
BEEZ: MOV R& , #OFFH
BEEJ: DINZ  Ré&,BEEJ
DIJNZ  RS,BEE2
RET
DEB3: MOV RS, #0B2H
PZN: MOV R& , #OFFH
PZN1: DIJNZ R&,PZN1

DJINZ RS5,PZN

RET




TABl1:

COUNT :
DISBUF:

UPTIME:

UPSEC:

UPMIN:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB -
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DS
DS

MoV
MOV X
ADD
DA

CLR
CJINE
CLR
MOV
MOvX
Jc

MOV
MaOVX
ADD
DA
CLR
CJINE
CLR
MOV

MOVX -

JC

"SYSTEM NO.1
"SYSTEM NO.2

"MOTOR NO.1 RUNNING
"MOTOR NO.2 RUNNING
"MOTOR NO.3 RUNNING
"MOTOR NO.4 RUNNING
"MOTOR NO.S RUNNING
"MOTOR NO.6&6 RUNNING
"MOTOR NO.7 RUNNING
"MOTOR NO.8 RUNNING

"SYSTEM NO.1
"SYSTEM NO.2
"SYSTEM NO.1
"SYSTEM NO.2
"MOTOR NO.1
"MOTOR NO.2
“MOTOR NO.3
"MOTOR NO.4
"MOTOR NO.S
"MOTOR NO.6
"MOTOR NO.7
"MOTOR NO.8B
"MOTOR NO.1
"MOTOR NO.2
"MOTOR NO.3
"MOTOR NO.4
"MOTOR NO.5S
"MOTOR NO.&
"MOTOR NO.7
"MOTOR NO.8
"WAIT FOR S5 8
"WAIT FOR 10
"WAIT FOR 3 M

"SYSTEM READY TO RUN NEW!

READY
READY

RUNNI
RUNNI
ERROR
ERROR
OVER
OVER
OVER
OVER
OVER
OVER
OVER
OVER
READY
READY
READY
READY
READY
READY
READY
READY
ec.
Sec.
in.

NG
NG

LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOARD
LOAD

"CURRENT TEMPERATURE

3
8

DPTR, #COUNT+2
A,@DPTR

A, #O01H

A

C

A, #60H,UPSEC
A

DPTR, #COUNT+2
@DPTR, A

OUTT

DPTR, #COUNT+1
A,@DPTR

A, HO1H

A

»

A, #60H,UPMIN
A

DPTR, #COUNT+1
@DPTR, A

ouUTT

(S.1)"
{s.1)"
(s.1)"
(s.1)"
(8.2)"
(s.2)"
(s.2)"
(s.z2)"

"

"

jset TIME XX

;set SECOUND

;set MINUTE

XX

AP UN+O

WA WS ME WME AR WS WS VS WA WD WE I3 WE VIS We WME WF WS WE WM WME e WIS WME e we We we

WHHWNAWNUWUNNRNNNRNNNRNNPEPRERRRRRREPRPRRESOND
PUNRFRPOIVDONDTPRDUNPRPOIYDNDTODRWNEKLO

WS ws we wF W ws e

XX + 1



OuUTT:

CONVT:

DONE :

WRPOTI :

WRLINT:

SON:

Mov
MOVX
ADD
DA
MOVX

NOP

RET

MoV
MOV
Mav
MoV
MoV
Mov
MoV

Mov
MoV
MOVX
SWAP
LCALL

MoV
MOV
INC
MOV
MoV
MoV
Mav
MOV X
LCALL

Mov
MoV
INC
INC
MOV
MOV
Mov
Mov
INC
MoV
mMov
DJINZ

MoV
MoV
MOV X
MOV
MOV X
RET

CJINE
SJIMP

NOP

RET

DPTR, #COUNT
A,@DPTR

A, #01H

A

@DPTR, A

RO, #03H sincrement TIME
DPTR, #DISBUF

R34DPH

R4,DPL

DPTR, #COUNT

R1,DPH

R2,DPL

DPL,R2
DPH,R1
A,@DPTR
A
ADJUST

DPL,R4
DPH,R3
DPTR
R3,DPH
R4 ,DPL
DPL,R2
DPH,R1
A,@DPTR
ADJUST

DPL,R4
DPH,R3
DPTR
DPTR
R3, DPH
R4,DPL
DPL,R2
DPH,R1
DPTR
R1,DPH
R2,DPL
RO, DONE

DPTR,#DISBUF+2;set MIDDLE POINT
A, #3AH

@DPTR, A

DPTR, #DISBUF+5

@DPTR,A

A,#2,S0N sWRITE TIME XXIXX TO LCD
WRLT2



WRLTZ2:

WRLMT:
WRLT:

ADJUST :

REL :
LDATA:

TABQO:

MOV
MOV
MOVX
LCALL
MOV

MoV
MOVX
MOV
PUSH
PUSH
LCALL
POP
POP
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1AUREITAUN IR L RE FIURULILA Ldudy
#28419 usAfly1a1ABINAY 56H(01010110B) gnuud 1TuBCD ®pIndnuar R3NAN
67h(01100111b) QnuﬂalﬁuBCD ﬁaawﬁnnmzﬁc-uwangnt%n Lﬂﬂﬂﬁﬂhéd
ADDC A,R3
DA A
FULTNENINATLINULY 2 8 complement 1ANRAWS Aa OBEH tNu

Wi'qULlﬂﬂf?l’ihllﬂlﬂﬁ?‘ C uas AC—lLHﬂﬂQﬂ (ARHS

andsas LuBnuduanfiyiaines iy 24H(00100100B) i 1 SuBCD

:
o

/DI NEN c-uﬂanq:gnL%wﬁaﬂﬂﬁéqﬁuﬂﬂaﬁﬁtﬁﬂ overflowlu§iulu waulnvgn
finama356, 67,1Ra 124

A1 BCD & u1sn thiuniaaniaunisuin0ld w3a99H Aupedyia-
tnas (5uusniA130H 1Bannanda

ADD A.#99H

L 7 E

ey iauriu c-UWHAan uasfaua 29H 151uuaﬂﬁqytatma§tﬁa

L} u

30+99=129,Wuﬁﬁﬁnaquauqnﬁuﬂﬁuﬁsza%UWﬂﬁﬂu 30-1=29 Y



ENCODE :

DEC byte

11010100

ATIUNUNIE NIINTRDAAUUSRINTI H181 158Au tDU00H 9z underflow (LUOFFH

3
1 exd

ANV NN RADBUNRN FNsaduan LATRIARINNARE accumulator, register

direct,register-indirect

fiap¥13 RONANTFH(01111111B)uTunsluanuNiS 7EH uas 7FH Ufay’ OOHURE

40H ANRYWL LEanvAnda

DEC @RO
DEC RO
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ENCODE : |1 00 10 000 immed.datalS—B immed.data7-0

MOVC A,@A+<base-reg)

AINMNIY NINNTIURARLEARIY LR LABSA I TRALUATIMINE BAIAI AN MITEAINS"
TusunTn uantaTeAandt tfunssansasfaysuuntinuuui@a tad s vunslunanfia
yiainadiuiayaiubase-regiuuRumnin %3919 0uDPTR n3aPCA1é &1 .10y w2

EMINIT LRNAT LD 1UTIUBR LASRTIDY ﬂﬁﬁaﬁﬂﬁuuﬂdauﬁazuqnﬁuuaﬂﬁdyLatnaf

)
) =

ﬁa:&ubase—regﬂzﬂuLuaauuuadnﬁ?u1n wuuRuuniinez ifndanananIinuuniingy
Lara1TH U L IUFI TInga 1R IR 9 TN RABILHAN

MOVC A,@A+DPTR

AINNNNH wﬁnﬂsunnfagaﬂuwﬂduﬂdﬂquﬁnﬁuuﬁﬂﬁuuuq1 AHLBARIY IR LABTUAE

DPTRULLULAAAINAAIY uﬁuaﬁﬂﬁﬁiﬁ;ﬁuiﬁﬂuuaﬂﬁqg1ﬂLna{

ENCODE : [1 00 1{0 0 11

MOVC A,@A+PC j

AINUNIH INITuUINn ﬁ'aga'luwﬁ’mmfma‘\ﬁn TMUARTL UL 'iﬂHll.Bﬂﬁ?}‘.‘l (RIADTURE

—_

PC wuufinfiinany uﬁwaﬁw€ﬁ1ﬁxﬁu1ﬁﬂuuaﬂﬁﬁgLatﬂa{



ENCODE : |11 000{00 11

MOVX <dest-byte>,<src-byte>

E

A MY wnTErfayaseninsuanfiayisiaay  usziaysuuniinendminyain -

-

A

fayanruan 3 1nA9n Yx ARavinuMOV tauliandeadaasrlin B2 danAuualn

MgﬂaUMﬂUﬂﬂﬁﬂduﬂﬂlﬂTﬁuUUdireCt1U30uﬁ”ﬂﬁﬂuﬂﬂ 13

%_'A s -

. ﬂﬂnusngﬁ),nauaﬁuROn%aRlﬂusﬁﬂtnas un seadadde .+ 8

kN L -t L e

bitmultiplexed nunauauuPOﬂﬁuUﬂ finil 1 R I Na R MTUN 1T decode nﬁsnaﬂul/d

7
A v

E 1 ..
nﬁuuanu%aaﬁnfuuﬁunuﬁﬂtﬁn ’”ﬁﬁﬁuﬁﬁaunqaﬂumnﬂwasntaﬁnwwayﬂﬁnaiuga ;.

- B

tﬂﬁmwnnaquaﬂtﬂsauwae nﬁtuaﬁuq nnRQUﬂun1uﬂﬁﬁdoutputﬂuﬁnauﬁﬁﬁdmovx R

o
-3

ﬁUﬂﬂﬂﬂdeTRﬁuﬂfﬁduﬂﬂlﬂ?ﬂaUHﬂUﬂ PZQu&Qﬁﬂ“ﬂﬂlﬂ?ﬂuUﬂUﬂﬂd

VS

TunaEHPo multiplexed address uunfinAvAunfl P2 (sfr)s ifudisnay

1asP2(o/p buffer)drudayfiayannd DPH Hasacloz t$uaslusclnsnwiliadn

o~ - ' . - v ~ P ¢
ﬂﬁﬁnunﬂyﬂﬂ'ﬂ.ﬂmu’m HNEMUADY lwuﬂ’]ﬁd'lun"l‘iﬂd Lﬁ’WH;M‘NBin

MOVX A,@Ri ) N

A NUNNH TﬁﬂﬂﬁﬁﬂﬁﬂMﬁ?ﬂﬂ?ﬁ“ﬁﬁﬁﬂﬂﬂﬂqHUBﬂ SAHNMUBLAA LATREIURO »ia

R1 itfnniAvtitunanfiayiainad

ENCODE : |11 10/00 11

MOVX A,@DPTR
AINNNIH  TVRAAIIINMUIBAIININTBYRNAIHUDN TALN MUALBA LASFETUDPTR

A -3 i 4 o 4
lﬂﬁ“ﬁlﬂui?quuﬂﬂﬂﬁylﬂlﬂﬂﬁ

ENCODE : |1 110]0000




TN L %Elﬂll.atsﬂﬁ‘a"l‘i‘f\'l’}uljﬂ‘lu‘rﬂ‘i‘ﬂi}u—

&
Tnsaitaos PCc—sB 31



» [ - -
NIRRe IR Wi PC-SB31

\iae3n  Pe-sB31 anai 1 B ihdaas Tunvai Ran limiaaa i s mass
EPROM Wat RAM 11ummuvmou'mta'muamu’wn'nm1&‘lﬂﬁ§vﬁ1uﬂ1nnm1ﬁuﬁuﬁaqnﬂ1
'-i\:ﬁmm"fiunaﬁm'n'ldmumwm JUMPER d1enWiandas  To U3 uae us wgnAImNe
JUMPER iaﬁﬂaass'a'uaﬁqﬁ :-

us
JP3 ;ﬁamua'fuaﬁmnhamwiﬁmagjw U3 (2764 , 27256 , 27512
6264 , 62556)
JP4  dwiuReniraetmiasaa 1w us 1 pata MEMORY wW3ia CODE
MEMORY w3aifhufie CODE uax DATA MEMORY
JPT 1 Randrumio Sudmas minana wiaan i U3
us -

JP5 l?zamua'fnaxzithmhamw%ﬁmagw U4 (27266 , 6116 , 6264 ,
62256)

JPS  LABnANMEMMNMIaY U4 973 i DATA MEMORY win CODE
MEMORY wiaiiiuiie DATA uar CODE MEMORY

JP8 t;'aanﬁwumi‘sv.’mﬁuuazmwanamvamﬂuiw V7]

JP9 1Ranivacasnd ety 1/0 wada amsuanamia b m“luwa-m

)

meauan U4 aemmama’a‘lnm 32 KB .

na‘a’mﬂmwaanmmmmﬂumnan DATA uar PROGRAM ABN3TNIY

Luamwm\ramm PC-SB31 3xiiuin  daumav JPT uae Jps amvaxgmiaﬁqﬁ'u'lu
dwmisTmrei  (ioy 0000 mBv JPT 3xdaily 0000 mavw JP8) Fuin i AanvHau pace
nu'lummnnu’mmmmm’xmw U3 uar Us Fmualiininfiu fufiiilieldmiasaawinm
U3 uar U4 flouna bicrindy Tu':u.n'mﬁaqmﬂu‘lﬁmuunaumﬂﬂ&’aﬂsanaaxzma'z'mma
ATMIMAREE L ?'uéfu""lnua ﬂ11§uﬁaﬁ'la

#adadu # U3 'ldnu’ma’nu’n 8 KB uasi U4 dniasarwiue 2 k8§
Aumistanniaaawiias (u4) avtnamﬁaumta«x s Tudumis 20008 wasdummie
2800H  3x1 fudwmivi@aaiy (fenaiaw



- ' ‘ v -
ANHOR 89117 L ABNTU RN AR WL SN DATA Ua¥ CODE MEMORY

CODE DATA

LBl ATH > — b
L3udiy MEM MEM
A B

me

i - - -
M 1. ) Lidensiau PAGE meviinee 1 MM A = MEvp

v

UsAL AT ——

by MEM MEM T

31!71 1. (B) wisRwieumie B 3= ian1tineaag

naaiasd —

tFudy MEM

- uaaLaTAL Tudin

31!# 1. © w’m?'uﬁ’uiaﬁmzmtﬁamﬁau '

M 1. Fnmeenrianiisao




’ Fs . [}
m7ld JUMPER Tronwaem i vadnaeiimizenanmn

JP3  (AmIu UD)

2764 27256 2?512 6264 62296
1isa e n s
2isn ]

3inn an [ ]
LRl m | i B LR
S . -
6|lun wm L
? 8w as L L
glan LN ] [r X

31#' 2. m7la JUMPER JP3

Jps  (3miu U

12345678

HEHHHF FH T
Refescfls| saea

@:@: [:l: :@ 62256

:::@:@:@ 27256 ! . ' .

pﬁi 3. m7ld JUMPER JPS

JPA & JP6 (1Rsninuneuny U3 uae U4)

CONBINRE CODBE SATA
DATA = DATA MEMORY¥
CODE = CODE MEMORY
COMBINE =

DATA AND CODE MEMORY

1 4. n1711d JUMPER JP4 & JPS




PC-SB31 VS ET DEBUGGER-31

mmmwuumrw‘luﬁsa'mn'\mn'nmatn-xa«mmuun'wmm'mwm'luﬁn-naa'N
arvaefuiaA e sy PC-SB31 TethimwiuaflunstennTiunan #adh BT DEBUGER-3 1
‘i'!\:‘[ﬂ-mn-mﬁdxégnu-nqag‘lu EPROM 2764 FabunWwiata po-spa1 T Tosiliwa
Fomian A Tuminedy i'xaﬁ-maastﬁaaéé"lueﬁa ET DEBUGGER-31  wisanassTlinaald
JupER  wwuniTup 7. =

T1maz1 3sa1iaiiy  CONNECTER
Pc-sB31  Wnnaanuun WY iuuadaduinat i wdsnvnaniindii lasisnradne
Bsum‘fmhv umanm/ By Heilanmas ﬂaamna‘h!ﬁ
EXP1 iy CONNECTER muin@ 40 PIN iwﬁyjmnwﬂﬂﬁﬁﬁmuﬁumm'm
CPU Z80 ﬁquwastuuﬁpmmamqmﬂu 7210 , RTC (i umitgean o
pc-5B31 i CPU Auarmazqaii 280 Jelifhgrandgralbinteiu  Heas
Q'Th'luzlf?; 9.

[ 23
ALL N0
a1z [
i &
. AL .1
nc bed
o4 ~
03 a3
e A2
06 AL
e a0
00 a0
0? ne
[0 d ne .
D1 RES .
INTL 13 °
¥gl‘° ML
mmee 73
om0 o

?ﬁu' 9. 780 CONNECTER (COMPATTELE)

- IIJ & we - :
msm 5mmtgnﬂanu 7210 ‘lnsdeurRedinaditmuuata 7210 Wit
WUl POWER ON RESET (ggﬁa 7210)

Bp2  1fu INPUT/OUTPUT wafeddsemune 8 In TasilTnsact Joadall

£xrz

«n

VYOIV IYVILC

10 g 0a it buge bo p= )
cee

NOAL WO

X

8



EXP3 \fup1mae INTERUPT wae TIMER/COUNTER 1847 CPU lamiingactdse

-~ z
#au
xXr3
vee
INTO
INTL ..
it ¢
EXP4 1ih4 CONNECTER mue 34 7 FeinTeewmisrassmasimada 7210 ,

i'\rmmmsiaﬁuqﬂmﬁ 1/0 #14 14 SSRAC , ET-AD 1ihiému

Xre
PO 4 PRL
PAR PR3z
PAS PAS
PAS PAT
790 14 X3
ra2 PRz
e ot
res rav7
rCO rCy
rPc2 PC3
rPCA PCS
PCE [ 414
vee 10
. [~ ] 71
INTD INTY
1 e - -f
EXP5 ' CONNECTER mine 14 11 nisaiy LoD iTlesmrs  Tasfivnoscidza

De
ae

gsesee




MIRRALRTZATMY LCD ’ .-

: v P ; x
@2 LCD (1M EXPS lasn EXP5 an DECODE ‘11”"m-‘fnm1mapﬁ~m 2=

~ EOCOH
- EXCI1H
- ENC2H

- EOC3H

e

wadmiinaifuns Smuddolulie LoD RS , RV = 00)

wafmau BUSY FLAG URruaaiaTansy CU!&)R (Rs R/W = 01)
wadai Smutaya lifle DD RaM win co RaM (RS , , R/W = 10) °
vafaamliayaan DD RAM wia CO RAM (RS , R/W = 11)

]

S O

ERESN PN
.-

- " daatiiss o et s
* adasr limunTy hondingia hismas 3natinaiin Lop wqldameiia LCD wishena u3En Fm i »

[



P & [
DNMNEINT L 23 El Lkavﬂﬂ‘fﬂ’fﬂﬁ!‘ﬂmq‘ﬁqqu

DOT MATRIX LCD MODULE



DOT MATRIX LCD MODULE
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Block disgram of HD44780 interior

Power wupply Vy——=

* tor liquid
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::fo Address Timing generation 3
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generator generator 2140 (& 40
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40 a3
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S 3
V) e
Vyo—— :
Parsitel/sarial dats convertion
v, —— cireuit 40-bit snilt register = O
_(Parsiiel duta - sarisl data}

display drive l

s v a8
L sabanan T IAndaiu HDA4T
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tfmﬁ"azéa 4 BIT a9
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hows 20 WK

F

|
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08, ZZZX_LRe X L XA EA LTS UL
084 772X s X L ARSI
08, ZZ2X_ Lt X R XA} S C XD L

Insructsani iR} wrie

sddress cuunter (AC) read

Buay flay (BF) wnd

.4-bit data transfer sxample
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[ |
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Example of interfacing to 280 MPU

A : RS
Ay : Chip
A', J/lsalect +5V
o 2 : D> Q—E
3:% ¢ l LCM .
(LCD-1)
10RQ
RO
WR W
1]
A DBI
ob

1@ n0aa LCD NODULE (HD44780 vty CONTROLER) S b e @

mmw‘:ﬁuuué’qzﬂ .

— s
LCM
Cht
_@ = (Lco-1)
R/W
H
= Q RS
L_T (74LST4)
R d
ADo DIBa
4_> DBT

Example of cannection with LCM being used ss 3 part of memories on the determined address.



Ars E
A CS;, PAx

A C3,
A RS, PA
HDesBOO Ae RS, PAe
R Rw ‘ HDes 1
PBe~P8+

4 DBy~DByfom De~Ds

LCM

1

-1 RS coM, ~

COM,,

W Coanected

HDss780 to LCD
SEC,~ A4/ J
SEG,,
s
DBe~DB¢

+ Fig. 4 Exsmple of Interface to HDE3800 using PIA (HDG3B21)

Connecting directly to the 8 bit MPU bus line

HDés 0O

YMA

N

#

P A

A

R/‘" -

Dy~ 04

Example of interfacing to the HOD6805

HDe80S

Ay ~Ar

Co

Cy

Example of interfacing to the HO6301

HDes3 o1

Pll

-~ Pyt

LM
COMy 16
E ~CONye —7—
HDVe?80
RS Connected
to LCD
X sgg, |3t
INCCRC -
LCM
18
DBe~0By CQM‘ e }
~CCMue
HD44180 Connected
£ . to LCD
+Q -
RS SEG, |p——r—
~SEGas
R/w
LCM
RS COM, 1e
W ~COMye v
E
HD4 4780 Connected
to LCD
DBe~DBy 0
SEGy |j———i—e
~SEG.e
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mesTiiiniee s2ss Wi Wi Lo TaatTasdransduean et
Toon171¥ FORT A wax FORT 3 18 PORT a i1t DATA FORT nas PORT
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yHarrrc i de ilawlit ©pasTao tufasionns RESET difutaeTasse1Hiaan
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1. DISPLAY CLEAR wﬁmwauﬁagmamu LCD

2. FUNCTION SET Tagas SET avanalu
DL = 1 : iiun1t SET Wnhidemauuu 8 31T
N =0 : SET tlu 1 uTi0an1Tuda-em

5X7T DOT wamidaadnuyT

7]
[}
<

[
.

DISPLAY ON/OFF D =0 =: DISPLAY OFF

O
]
<

CURSCR OFF
B =0 : BLINK OFF



4. ENIRY MODE SET

I/D=1: +1 (1WuA1 COUNTER o4 1)

S =0 : NO SHIFT

) - - . v 16 o “ o o -
LHDL T TUL ﬂa { ﬂTa\17\1‘1'\ma')nqgaa\lﬁ‘lﬁ']ﬂ\lﬂ'lnﬂu‘u’wl TUMINTUANANTIY
h

( Power ON }

Wait mare than (S, ms
after Vpp rises to 4.5V

RS R/W DB: DBe DBs DB DBs DB: DBy DBe
[} [} 0 Q 1 1 x < x X

Wait more than 4.1 ms

* BF cannot be checked defore this imtru:ﬂon.J

Function set (interface is 8 bits long)

RS R/W DB: DBe DBs DB: DBa 0Bz DBy OBe
9 o0 0 "9 i 1 = X < X

Wait more than 100 us

2

fr ]

t
LLBF cannot be chiecked before this instruction. !J

Function set tinterface is 8 bits long)

RS R/W DBr D8¢ DBs DB« DBs DB: DBy DBe
0 Q 0 1] 1 1 X X x X

RS R/W DB» DBe¢ DBs DB« DBs DB: DB: DBe
o o0 o o0 1 t N F x x

[nitialization énds

BF cannot be cnecked before this instruction

Function set (interface is 8 bits long)
~

BF can be checxed after the following instructions.

the execution instruction time. (See Tabdle 1)

‘“When 8F i3

not checked, ine waiting time between instructions is ionger thaa

function set

Interface {5 8 bits iong.

display OFF Specily the numbper of
display lines and character
font.

display ON °

entry mode set

’
The number of display lines
and character font cannot de
changed afterwards.



ANT19ANAN  HD44780

Code E time | € time
R . Descriotion {when fose is {when fosc is
i 250 kHz} 160 kHz)
i RS IRM D87 | 086 |06S {084 | 083 | 082 [DB! 080 Note | Note 2
Clears 3il display and returns the
Clear dispisy Q [} Q Q o Q [} [+] [+ 1 cursoe 10 the homa pasition 82us—~1.64ms {120 us ~49ms
{Acdress 0).
Returns the cursor to the home posie
tion (Address 0). Alss recurns the
Return home [} [} [} 0 0 Q Q Q 1 ° ditolay being shifted 10 the original A0us~186ms |[120us~4B8 me
position, 00 RAM contents remain
unchanged,
Sets the cursor move direction and
Entry mode specilies or not to thilt the disolay.
a0 1
et 0 0 9 o 0 2 o ! 1o 3 These operstions are performed b 20u
{ during dats write and resd.
. Sets ON/OFF of all disoley (O},
OiolayON/ | o | o | g [0 Jo [o |1 [0 ] c | 8 |cusoronorFicy, sndblinkof 0 120 us
OFF cantrol '™
cursor position character (B,
M 7 . 1
Cursor and h ! Moves the cursor and shil1s the '
¢ . . isola)
i ausoiay silt Q ] [b] [+] o 1 S/IC I RIL disglay wathout changing 00 RAM 40 us 120 us
' contents
| :
} i ! Sats ingertace duta lenqin oL}
Function at { o ;:¢ , 0 Q 1 ou N F . . numoser of display lines (L) and 40 us 120 us
1 H H ) ! character font (F).
i M @ ' . v '
. H R | t
! ! H ' { 1 Sets tne CG RAM saarens. 5 RAM !
i RAM ! : L t y
; SacG Mo [} K e ¢t 0 i i Acg 1 data it sant and recuived after this ' 40 us 120 u2
| aress. \ H o 1
‘ [ i H | setung. M
{ ) . i 1 ! s
: o ! Sets the 00 RAM sdgress. 0D RAM ’
Set 00 AAM ! ! ; H g > - ¥ .
aodress i ¢ ., @ : 1 ApO data is sent and received siter this 40 us y 120 us
H ' 1 1etting.
! [
Read busy 0 . ‘ | o flnds Buty u-, (S'F) i@iat-ﬂ.u ,
ey & acdrers ; AC internal operation is being per isrmed tus us
H i aIng resds address COUNtEr CONtENts.
: H
‘Nrite data wri ‘ 0 AA i
to CG or 1 ' ] Write Oata RA:‘ caainto O Mg g i 40 us 120 e
| ODRAM H . t
— i
1 Resd cata i
H i
! 0 CG or v b Resd Dats :::’:x cata trom DO RAM or CG 40 us 120 us
. QD RAM N
' [
; 1/D~= 1, lncremant {+1} 1/D = 0: Qecrament (=1) 00 RAM: Display data AAM Execution time changes when
- § = 1: Accomoanies ditoisy tmit. CG RAM: Character generator RAM | [requency changes,
! SIC =t: Disolav wnift  S/C 0: Cursor move Acg: CG RAM acdress iExamate)
' RIL =1: Shilt to the rignt, Apo: 00 RAM sacress WWhen toge is 270 kH2:
AL =0:  Shft to the left. Carresconas (2 curtor
! OL =1: Zbus OL =0: 4 bis addeen. 250
: N =t 2lines N =0: )line AC: Address counter used for 4Ous x 270 = 37w
£ s1: S5x10dots F =0: Sx7dots botn of 00 and CG RAM
3F = {: Iinternally gperating aodress,
2F  *0: Canaccept instruction
*No effect .

Notes 1. Appiied to modeis driven by 1/8 duty or 1/11 duty.
2. Applied to models driven by 1/16 duty.
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1. CLEAR DISPLAY

Clear disptay
RS AM 08¢ . | - FY

Code mololnlcl‘ﬂolololzl

Avilliazs T Taudavitewia SPACE aserr zom 3 luls Db RAM

[

~ 3 & 4 ' s M 4
TNMEAURETINAT SET DD RAM  ADDRESSER tuus,nw a7 CURSOR =&ndy L'd'ag

wmiviudedaianaesan SET 1D = 1, S WinamiiEos

2. RETURN EHOME

Return home
RSRMOBy‘\_—QSQ
Code Lo;ofono;ofogc.‘o;,g.jl

* No effect

« o X . < 4
ATENUIENINAT SET DD RAM  ADDRESSER Luuﬁ'.:a

- re ' 5 o -
nau LLlaga“.uvmumc{afhaﬁauasx‘-\an'mnaz;x'a W3anw LiLdagu

3. ENTRY XODE S&T

£ntry mode set
AaAS AW oa’_.———\__ Qa,,

Coce {Gi0j9i040ja:0] 1 iuols |

BIT I/D

v
-

— - -~
5D RAM ADDREIS (LuTwMiMTGRARDMN AN § = |oar

Y = AR

N

1 CURSOR, 3z -

T & o 3 ANw'i a o -« oy v . :lu
GZITL LA TINILA 1L uaL TYATaa TR AIZ=NY L
[}



BIT S : (Hhénwneudawwalasin S = 1 1:1.%111&5{1:321&;5161
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7. SET CG RAM ADDRESS

Set CG RAM address
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9. READ BUSY FLAG AND ADDRESS
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11. READ DATA FROM CG OR DD RAM

Read data from CG or DD RAM
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1. RS (REGISIOR SELECTION) aziiumnian REGISTOR mnaludeil

ad 2 §Ma INSTRUCTION REGISTOR (IR) uaz DATA REGISTOR (DR)  laaiin
e 1 aevihinnTidan DATA uasfiaiie o szifunnTi3an INSTRUCTION

2. R/W (READ/WRITE) xfh@i‘:Lﬁam"nsxiamﬁaazzimi’agamnﬁ‘a

1C Taazi'mﬁ'aga =1, Lﬁauﬁaga =0

3. E (ENABLE SIGNAL) s msanwnaT i Isuauiaua
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The ralatic;n between the operation and the combination of RS, R/W
™ ks RW | E : OPERATION

‘ 0 .0 X Write instruction code

Read busy flag and address counter

1 1
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1 3 - _ﬂ\___ y X Write data
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Read dats

When performing data and instruction code by 4 bit, transfer RS, R/W every time.
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