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APPLICATION OF MCS-51 IN PROCESS CONTROL

Reuangsak Ungkapanitchekit
Witaya Chalearnledsak
Viroj Suruxruttanaskul
Vanchal Rewrucha Advisor ~

1987 \

Abstract \

This thesis is an application of MCS-51 to develop

Programable Controller (PC) for process control with several
control modes.There is a high quality microprocessor in MCS-51
for processing and a part connecting with a microcomputer.This
type 1is achieved by use of transfering program and data with
m!cﬁocomputer.This device is developed as a low cost for . deneratl

privacy process control system.
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(et se31 ﬁwowuﬁvnTﬂfun7u§a§1ufau (ROM) uaeawﬁsﬁoga1uu1u (RAM)
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1.2.1 Tarsafremmuen  thenowsian

1.2.1.3 Swmiomumedn (Input/Output Port) R anam
4 woin o wodn @ , wodn 1, wodn 2 uarwadn 3 usRvweTnUTEROLNE
8 inToWuiATy (Opendrain) 2 fiAm1e  uonatnll woin @ uas wain 2 fie
futuiwinf dwosuata  (Address) w16 fn Tesmradlafudn B
(Multiplexy, uag_uﬁ3811180W64ﬂ a fmfffiey (Alternative Functiom)
fauans 3 untaumnn '

1:2.1.2 $19n (Reset) wFo onfLeaf (RST) ifofosms
$13mi0e 1030 1w 2 uiivfulyda (Mechine Cyole

1.2.1:3 191938 (ALE) %70 uosustauindBurifa (Address
Latch Enable)  1¥lumiruindussuaraludin sewinefi@ingiind (Feton
Tusunsuntemon (External Program Memory) Mm&wnaaﬁauﬁmﬁuf’mé
(Pulse) MW 2 wad Qnauﬁi?u1itﬁa



1.2.1.4 - foadudun  esEd  (fudggenitean (Read
Strobe) 1iavuqun1751uTufuﬂsunqﬂuoﬂ wFodwrou (EPROM) Mqmnadiarifedy
2 ﬁaéqnnuﬁﬁ?u11tﬁa , .

1.2.1.5 §1a (EM Lﬁuﬁmmﬂmnﬁnqu1ﬁ§ﬁgﬁ1ﬂ1sLﬁﬂfTﬂf
unguniely C(Internal Program Memory) %c?ﬁgnua% 8231 f¢ Lifireunn
WSweriasnsud Ground) ‘

1.2.1.6 1Sndfioten 1 uar (SndftoLed 2 (XTAL1,XTAL2)
zﬂuﬁugnuautawﬁynsaaﬁumaoﬁoaaaﬁtatnaé (Inverting Oscillator)1§sofiy
dnatranad ,

1,2.2 Tareafremaln dssnoudin ‘
1.2.2.1 wSndniatne3dinad (Accumulator Register)
-

1itﬁuiagaﬂ1ﬁawnnw1ﬂ1eﬁ1ﬂ1eﬂ11n uaeTolatsdu (Operation) dne anilu
AMTARLALATT '

1.2.2.2 {§3amed (B Register)'1itﬁuiagaa1nn17gmn11

1,2.2.3 TiHunsuaLafa 378 (Program Status Word) iflw
%ﬁatﬂaéuaﬂean1qumaeTatﬂatfiud1cn wTounAngadainoT (Flag Register)

1.2.2.4 dubimosiined (stack pointer)  8lumitifiy
adwonkingd (Date Pointer) FLIINTWY (Push) @gd (Call) wioLhn
maduimedat  (nterrupt)  TasArsusnmeotimedar ainoumintefidenan
uaeififudimneaidaund (Haraware) (Fifldn e7H  wonuaTAvowTIAETW
unn111iae&7uﬁuaﬂuafa @8H

1.2.2.5 adnestines (Date Pointer) iiuihSuonuara &
, 1.2.2.6 Indisefianiimed (Timer/Counter) aul§tfiwlingd
tuaswfatﬂﬂﬁtmas fuaaﬁuﬂ11ﬁwwuaaw1u?3atnatnLauTaﬁ cropy  affhetngd
tuafauiiﬂdwuéiaeﬂ1§ﬁﬂ-awzﬂvs 12 ﬂvmtﬂutnwutwafau1ii1ﬁ @ ume i 1~
(T9,T1) ¥03wWaTn 3 Lﬁum15uwn .

1.2.2.7 §ifmamdaiiod (Serial Deta Buffer) tﬁuuw
me'lun'ndmau'rmanam 331 Fuamotn (Serial Port)

1.2.2.8 powinsaddaLmofsi1en (Control Register) ¥
Toi ap o8 ap fufaTed (o 78TeBu creon  Loa@TaLdu
scom  uariidTotdu pcory FafivrmaeSuaded

-



' . ¢ an
A7 aﬁoi;gp._.q Ao InTaiand ﬂauTmaaammf

MmUY

Hanla

<
ivdh o e—

un 1 _TBUUﬂ1UﬂN1U1uﬂ1T

y | ¢
Ad198e -1 uTnsnouTnsaiaed Anie R
8931 o820 NI
BN - e -
A9TR flaula
P ' I £
: | oees
T ———

zﬂﬁ 2 ugaﬂ1nazun7uﬁaanqun

{
~




TMOD

Gate

C/T

M1, M2
M1,M2
M1,M2
M1,M2

M1,M2

1E

ES

ET1
EX1
ET@
EX@

i}

a1

10

11

Timer 1 - Timer @

Gate | C/T | M1 | Mo |oGate | C/T | M1 | Mo

msb | 1sh
§afiarifly o aeifiudifaedrld Timer w0 Counter frewid
WiudauBentraeldemiiin Timer w§s Counter Tom @ (ffu Timer
uar 1 iy counter
viugiaRonTmamarariaen
sl Timer/Counter wun 13 fin
viun11ld Timer/Counter w10 16 fin
tfun11d Timer/Counter yuin 8 fn Tnei Tudnuue (Sondrdndn

NTeadaTulid (Auto-reload)

W (Timer @ (0un1rld Timer,Couter m1a 8 fin Tan TLO -
ANMURAINAITITH 2% THE SegnAIvANIIN TRI
i

¥

4 (Timer 1 qeqanﬂ1i

1T EAl X | X | ES| ETY | EX1 | ETO | EX®

msb 1sh

‘ LY 6 g &
tﬂunwwﬂnuqunwvsu INT wounsTeuy 61 EA=2 aelafy INT &1 =
EA=1 n19§1 INT aefuaéﬁuﬂ11u¥auﬁde¥u INT yosusaesn Sese-

udasesiofiu

Lﬂyﬁaﬁauqun11fu INT %99 Serial Port

‘ﬁuﬁ1ﬂ1uqun11¥u INT 929 Timer 1

tﬁuﬁvﬂvuqun11¥u INT 999 INJ1

Lﬁuﬁ1ﬂ1uquﬂﬂ1¥u INT %99 Timer 0

Lﬂuﬁunvuqun17¥u INT %499 INTO

‘dT09

3



Ip

X| X| X1 PS|PT1]|PXl|PTO |PXO

msb . ) 1sb
PS tiupam I INT w09 Sertal Port faudrdgnindudu
PT1 (e lh INT va9 Timer 1 fanudadgnindudu
PX1 uiumai i INT 989 INT 1 SRruddgniodudu
PTO tunafi i I ¥09 Timer o fanuddgaiadudu
pxe - dfumiei o nT so0 INT @ SAnnudadgnindudn
X 1709

SCON

SM@ | sM1 | sM2 | REX | TB8 {RBE | T1 | RT
msb 1sb
SM@, SM1 &ﬁuﬁvtﬁanTnuﬂﬂvuqu
20 Trun @ 1flu shif Regiter Hninasds =Fosc/12
o1 Tawn 1 iilunnrde 8 fn SSarnrsdefuneants
10 Tawn 2 iffunarde 9 fin Bwrn1Tds =Fosc/64 #Te Foso/3z
11 Tue 2 (Hunntds 9 Tn fwrnnsdefurladnld
SM2 Wiudnia Mifinefiesiouty Mulitiprocessor 18 uTnun 1,2,3
§1 sm2 gntintﬁu 1 qemild RE Llawnsadien Wulvum o
sz a7 fiu @ -
REM . viusiai WiananTedudeum serial 1§ 1w seatuiTa-

o a dv wu v, [
Fudalé -51tnan1n1uuae1uanu11adenagaTﬁ .
) o o u -
88 =~ o ffulind o vocfoustlavdetuluTuun 2 wTo 3

~ o ad w =~ .
RBS8 Jiufind o rosdoyairefuinTulum 2 vJo 3 wiluTuwm 1 e -
. iudrwaa séop fin uaeluTnun o aslaignld
1| tiwdmraaiafimedy vt ynmrdsioyn Tasiuaegnismifons

o ¢ o ¢ d (¢
dﬂtﬂf?ﬂﬂg?ﬂ uazazgﬂtﬂaafn1aiawuu11
Y ' o w ’ | o o
Rl lﬁuﬂ1ﬂ77ﬁ71ﬂﬂ177u-lNT Q1ﬂﬂ17¥ﬂ§0¥ﬂ Tﬂﬂuﬂﬂegﬂliﬂluaﬂﬁf
w d { o f ( {
7U£ﬂ?3ﬁ”¥7& uasaegntﬂasfn1oiawuu11



TCON

TFT | TR1| TFO | TRO | 1E1} IT1 ]| 1E® | ITS

msb 1sh

v

71 tffuusdan overfiow vaq Timer/Couterl nwstvnuastﬂﬁﬂfgnﬁ1n1e
owfuaf |

TR1 Lﬁuﬁvﬂvuquﬁq Timer1 1ﬁﬁ1¢1uu?awqaﬁﬁewu nnftinuaunnﬁafgﬂﬁ1
R T ‘ ‘

TF@ ‘Lﬁuuﬂan overflow %904 Timer/Coubera |

TRO Lﬁuﬁvﬂvuquﬁd Timer®

1E1 fhdamsaainfinnsdudgye It wiol

t1 fuBnfdmuenirulggna INT1 ArseudieramTatisaaue i o
Yoy INT1

1E@ Lﬁuﬁvmidaiwﬁn17¥ﬁﬁmmﬁu INTe w5l

1o iiufinfidmuanisSulgne INTe FrqefudierramTedivaniuetiu o

vosdgnae INTO '

PSW A
CY{AC|FO|RS1|RSQO | OV |X|P

msh 1sb

cr  ffuusfuran carry Flam

ac  fufenSanduan (Auxillary Flag) dwdummiremuuuiida (scp)
Fo tﬂuuuangué (Flag @) 4
est ({hifimd 140 F0nT3amaduned (Register Bank) aﬁuw1n30uaeauﬁaﬂiafuu1§;
RSO waRImTeinT0edaainotuned '
ov ianaTotrefludukan (Overflow Flag)

X 1709
p uaﬂwﬁauﬂﬂﬂ (Parity Flag)‘*:%quayau‘{ﬂﬂmqm{ﬂu')’f
WNELUR zuununwsﬁonWTﬁﬂewusae?ﬁanmafuueék TagniThe  (Rs@ ,Rs1) g lufl
(0,8 1FonN1T1N9TUuTIe (@8h - @7h) (2,1)  1HF3An1TH19UE39 (@8h - @Fh)

(1,8  (HoNNITININETS (18h - 17h) (1,1)  1fonn1TH191usI (18h — 1Fh)



. Y ¢
1,3 ﬂ??TUdGﬁBNRﬂ?GNOTﬂOuﬂTM (Serial Port)

1.8.1 n11n1onuaaewaTnaunfuaacﬁwﬁ 8031
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o - — -
L =

Specing(logical @)

Start Parity Stop
Bit Data Bits Bit  Bit(s)
A - (Optional)
<f// Data Flow :

"9 h
7 1.4 usasdynanuueeieTania
«

ﬁ1u¥ugﬂn1&n1TﬁﬂdauuuagnfuazﬁeTﬂ1iﬂ 1iqtaawfﬁ w30
UART (Universal Asynchronous Receiver Transmitter) 1ud1u10q14Tn7
powfnimod  c1BM RO) 19108 250 azﬁoTﬂ1uﬂﬂauuﬁtﬂiu (Asynchronous
Commundcatlons Element) fqil 1.5 naunWTWiQﬁuaLaaﬂfﬁnaan1n11n1uuﬂ
voatTn  wndinyesiions 1ﬂuuuﬁaaw17n. (Perity)  uardmauyosiinuen
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tuaunnfdeiéua ﬂ00ﬁ1ﬂ17ﬂ7ﬂuﬁﬂl0817ﬁ ﬁ1n11uaumtm07
ToaRe3%d 1m0 (Transmitter Holding Register) 19 awuﬂsadqsana1ﬁau
5uaan17de?et01nwn1au (Qutput Line) fiaodn 1 1auasaan1wuaumtﬂ0110ﬂ
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ToafaduooiniSudn & fnwen uavinFain Sedelisieanedesioly

| tﬁaﬁwﬂﬁ1¥uiaua e fiu g e 0T 8ws 30 nad (Receiever
Shift Register) uaedo1auaiﬂn7%utvavn1ﬂ17aatwai (Receiver Data
Registerx.tﬂaniaowwﬁwaﬂeanquuwsan 1uTﬂ1ﬂauﬁ1Lﬂa§qc¥umaua1ﬂ
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(Line Control
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3FDH ¥RTIRADY uaen71¥ndeiagaaansuﬁwdwuuaﬂuafa 3F8H

) 1
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DATA
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STATUS
. L

i ,
COMMUNICATIONS
CONTROL

1

RLCTIVER
DATA
RECISTLR

STATUY

KRROR
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« PARITY *
« OVLRRUN

« AKLAK

* ILCTIVED DATA RLADY
* TRANSSMUITTEL HOLEANG RLGISTIR EMPTY

CONTROL

* DESIRED BAUDL KATE
© NUMBER QF DATA BITS
S SELECTION AND TYFE OF PAmTY
* NUMEER OF $107 3115

|- - k. e
~ TRANSMITTED L
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i TRANSAITT LA
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Table 7-4. Bnud-Rntc-Diviso; Values -

]
Value for Baud-Rate-Divisor F_t_qgis(crs
Desired Baud Rate MSH LsSB
. a0 ] Q9H 00H
' 75 . 0611 O0H
110 04H 17
134.5 034 59H
150 - Q3H QOH
300 Ol . 8O
600 O0H COH -
1200 O0H 6OH
1800 00H 40H
2000 \ O0H 3AH
2400, 00H 30H
3600 . 00H 20H
4800 O0H 18H
7200 00H 104
9600 00H . OCH .
: ——
4 [J
A1719 1.1 um\:m'lun'l'm'muauaﬂ Lm
- 4 Lo ~
2~ V& /
' ? 6 s [ 3 b3 "1 3
. , ‘ I CHARACTLR LINGTH
/ 0 0 =30bily
o 1 el
1 [ ALY
1 V- BbITS s
| sTorwits
0=1
1215 1F CHARACTIR LLNGTH =3 BITS
= 2IF CHARACTER LINGIH=b, 7. OK £ BITS
- PARITY
0= HO FARITY RIT GINERATED
! 1= PARITY MT GENLKATID
PARITY TAPL o -
0+ ODD
1= EVER (4
SHCK PARITY
04 DISALLLD
1o 3P UIT 3o 1 AND BIT 0« 6 VLI PARTTY BIT ADWAYY )
TERIT 3o pPAND BIT €2 3 TN PARITY T ALV AYS O
IFBIT 30 THLH MO PARITY 1T
SET RRUCAR '
0 PILANED
1= THF SERIAL OUTPUT DATA IS TORCED TO A $ "ACING CONDITION
L, {LOCICAL 0- RECARDLESS OF WHAT ELSE THE UART WISHLS TO TRANSMIT
QO ADDRISSING - SLE TARIE 7.4

0« NORMAL VAL
1= TQ ADDRESS BAUD-RATE.DIVISOR REGISTERS

i
2

Fig. 7-8. The'line-control registyr.

i 1.6 wanseladnonTnratsa o
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Table 7-1. Standard’RS232 Pinout

Pin Number . Direction *  Function
. i .
2 "Output Transmitted Dala
3 Input Recelved Data
4 Outpul Request To Send -
5 v Input . Cledr To Send
6 « - . - Input ~Dala Sel Keady -
"7 Signal Ground
8 Input Data Carrer Detect
20 Output Data Termninal Ready
22 Input . Ring Indicator
TN 1.2 UARII¥0901TLoA 232 ¢
Table 7-3. Accessing the 8250 Registers
’
170 Port Address Input or Output Register Sclected
3FBH* Output Transmijter Holding Kegister
3F6H* Input Recefver Dada Replster
3F&Ht o, Output Baud-Rate Divisor (1.SB)
JFaHt Output Haud-Rate Divisor (MSD)
3F91- Output A Intermupt-Enable Reglster
3FAH Input . . Intermupt-1dentification Reglsier
JFRy Outjaut . Line Conitrol Replster ,
3FCH Output . Modem-Control Register
3FDH input Line Status Register - :
3FEH 3 Input Modem-Status Reglster ' -

* Bit 7 of e NHnecontrol regdsier = 0
1Bit 7 of the linc-control reglster = )

v I ‘
M719 1.3 uanidqimoirelod szse

COMPUTIR § COMPUTL) 2
DESCRIPIION  PIN PIN  DLSCRIPTION
TRANSMIT DATA 2 2 TRANSMIT DATA
x A £
KICEIVED DAYA ) 3 RICHVID DATA
' K18 e
R1S 4 \/ [} RTS .
‘ trs s -~ s s
- N : 6 DSR e
* DSR ®
. /\{ . ' .
DTR 0 - 20 DT
.
. .
GKOUND ? - - 7 CHOUND '

Fig. 7-6. Connecting two RS-232 interfaces.
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]

program segment para public ‘code:
assume csipragram,ds:program
lgt_div equ Och
org 100h
atart: .

main proc )

mov dx ,3fbh jaddress of line control register

maov al ,80h {

out dx,al jto address of baud rate devieor register
mov dx ,3¥8h jaddress of baud rate devisor lsb

mov al,i7h
out dx,al
mov dx ,3f%h
mov al ,04h -
out dx,al
mov dx ,3fbh
mav al,23h
‘out dx,al

31sb valuej;buad rate 110 baud

jadress of buad rate devisor msb
smsb valuezbuad rate 110 buad

jaddreszs of line control register
ino parity, 1 stap bit, 8 data bit

labell:
mov dx ,3Ifdh jaddress of line control register
in al,dx sline status register in al

test al,0ih
jnz receive
mov ah,2
int 14&h

and al ,3 !

cop 2l ,3

jnz labell

mov ah,0 !
int 21th “

“ecelives y

mov dx ,3f8h jaddress of the reciver data register

itest for refeived data ready
srecelive character holding

in al,dx ;al has transmit the character
mov ah,0eh j10eh = write character :
mov bh,0 ;select page O
int 10h ;3 transfer to rom driver
mov ah,2 jfunction 2 = get flags byte
int 16h itransfer bios driver N
and al,3 skey shift left-right down
cmp al,3 jcompare key down ’ .
jnz labell ’
mov ah,0 jfunction number
int 21K b el -
ret S :
ailn endp .
__________ "y o Tlsunga 3.1

DATA SEGMENT

e ot e s (2t e e cat e s

ount dw 0000
agram ends
end start
end

4
fuiagati1nwao1itaa 232 4 UATUARINANIIRINY,
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program segment para public ‘code’
agsume cs:pragram,ds: program ’
lst_div equ OQch - i !

arg 100h
?tart. -
s TUTTmTmTm T T . | ¢
MAIN PROGRAM
§ omm e
main proc .
MOV DX ,3FBH jaddress of line control register
MOV AL 80H )
out dx,al jto address of baud rate devieor register
mov dx,3f8h , jaddress of baud rate devisor lsh
mov al 417h ;lsb valuejbuad raté 110 baud !
cut dx,al
mov dx ,3¥2h jadress of buad rate devisor msb
mov al ,04h smsb valuejbuad rate 110 buad
out dx,al
mav dx ,3fbh jaddress of line control register
mov al ,23h sno parity, 1 stop hit, 8 data bit
out dx,al {
labell:
mov ah,2 ! “ ,
int 16h
and &1 ,3 . .
cmp al ,3
jnz ti .
mov ah,0
int 21h .
tis B
mov dx ,3fdh jaddress of line control regiaster
in &l ,dx ;line status register in al
test al , 20h ; test for transmitter holding regiaster empty
jz labell 3if 8280 is not ready for anther character to
jtransmit then loop J
mov ah,1 scheck keyboard buffer code
int 1&h ibios call keybroad
iz labell ;if no keyboard character then nothing tao transn
mov ah,0 1aget keyboard input code
int 16h sjbios ¢all keyboard !
mov ah,0ah «
mov bh,Q
mov ©x,1 . ) . .
int 10h . . . 5
mov dx ,3f8h jaddress of transmiter holding register
out dx,al strasmit character .
jmp lahell - _ .
ret - ot
main endp B .
R : i ' Tusunsy 3.2
3 DATA SEGMENT e due " ‘
o ' dﬂmayﬂn1ﬂQ1nn11nﬂﬂﬂaann10311taa 232 §

count dw Q000
progrram ends
end start »

end . ‘
. ~23-



( PROGRAM MCSB8031 RECEIVE DATA ) Tumnsy 3.8
i

MOV H81,H20
MOV HDO,H18
MOV _HB8D ,H72
MOV H88,H40
MOV HB89,HZ20
MaY -H87 , HOO
MOV H98,HSO0
MOV HA8,HI0
NOP

LCALL HO250
SIMF HFD

» {
Fufousidn MCSEE31 MIIMDTROUS
L ]

( SET EUAD RATE OF TIMER/COUNTER ,1)

(

SET TIMER/COUNTER CONTROL BIT) .
( SET MODE TIMER/COUNTER)
{( SET SMOD FOR BUAD RATE)
( SET SERAIL FORT CONTRLY

( GOTO SCAN KEYBOARD)

( PROGRAM INTERRUFT RECEIVE)

JB H98,HO1
*RETI
MOV A,H99

( CHECK BRIT RI OF SCOM)

1
( RECIEVE DATA )

MOV H0,A  ( SHOW QUT PORT 1)

CFPL H98
RETI

t

( FROGRAM MCSB8031 TRANSMIT DATA)

MOV H81 ,H20
MOV HDO,H18
MQV H8D,H72
MOY H88,H40
MQV HB8P,HZ20
MOV H87 ,HOO
MOV H98,HS0
MOY HA8,HF0
MOV AL HIO
LCALL DELAY
MOV HR2,A
INC A

SIMP HF8

{ SET BUAD RATE OF TIMER/COUNTER 1)

{

.
T Y

{ PROGRAM INTERRUPT

JB H9?,HO1
RETI

CPL H99
RETI

SET TIMER/COUNTER CONTROL BIT)
SET MODE TIMER/COUNTER)
SET SMOD FOR BUAD RATE)
SET SERAIL PORT CONTROL)

TRANSMIT DATA )
TRANSMIT ) J

TuunTy 2.4 .
y ¥
doiagaa1ﬂ MCS8031 N1ewoinounTH
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A T1uanmi iR ian (Alternate Function) youatn 3

PORT PIN ALTERNATIVE FUNCTION

.P3.0 RXD (SERIAL INPUT PORT)

P3.1 TXD (SERIAL OUTPUT POR%)

P3.2 INT@ (EXTERNAL INTERRUPT ©)

P3.3 INTt (EXTERNAL INTERRUPT 1)

P3.4 TG (TIMER @ EXTERNAL INPUT)

P3.5 T1 (TIMER 1 EXTERNAL INPUT)

P3.6 WR (EXTERNAL DATA MEMORY WRITE STROBE)
P3.7

RD (EXTERNAL DATA MEMORY READ STROBE)

A
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( THIS IS THE MAIN PROGRAM AND MONITOR FROGRAM )
ORG HOOOO :
AJIMFP -HOO3O

ORG HOOZO ( START PROGRAM)
MOV HAS,#HO6
MOV HA44, #HAF
MOV HAZ,#H40
! MOV H42,#H&D
\ MOV H41,#H3F |
MOV HaO ,#H73
LCALL HOS30 ( GOTO SHOW DISPLAY )
MOV A, #HFO
MOV RZ,#HOS
MOV H90,A

H
:

MOV HE8,A
MOV A,HR0 Part 1 1 Main Program And Monitor
JNE HE4,H14
JNB HES MLt
JNE HES ,HOE

l
Program < Page 36-48 >

MOV A,HS8

INC A ’ 4

DINZ R2,HEC

AJMF HO042 ( SCAN KEY AGAIN )
ORG HOOLO (" ROUTINE ADRESS )

CLR C

CINE A,#HE4 H76
MOV RO, #H40
MOV R1,#H48
MOV R2,#HO4 i
MOV @RO , #HIF
© MOV @RI, #HOO G
INC RO
INC R1
DINZ R2,HF8
MOV H44 , HHOO
MOV HAS, #HOO
MOV HSO, #H48 #
MOY HS2, #HOO
MOV HI3, #HOO ' . ’

LCALL HO2S50 ( GOTO 8CAN KEYBOARD )
MOV HIO,HSS ( CHECK REMAIN FRESS KEY )
MOV A,HPO =
CINE A ,HS8,HFS , .

MOV A,HS1

CJNE A, #HD7 ,HOS
MOV HSO,H#HH4ASB
AIME HOOAD

CINE A, #HE7 ,HOS
MOV HSO, #H48
MOV A, #HAC

CINE A, HS0,HOS
MOV HSO, #H48
LCALL HO4S0 ( 60TO INTERCHANGE DATA )
MOV HSS,#H48

—F



ORG

MOV HSA, 4H04
DJINZ HSA,HFS
ING HSS

MOV H44, #HOO
MOV HAS, #HOO
LCALL HOS30
MOV HYO,HS8
MOV A,HP0

CINE A,HS8,HFS

NOF
AIMP HOO92

HOOED
CINE &,#HDS ,HEA

LCALL HO470
MOVX A,E@DPTR
MOV HS9,A
MQY A, #HFO
ANL A HS?
MOV HS4,A
SWAP A

MOV HAC,A
MOV A, #HHOF
ANL A ,HS9
MOV HAaD,A
MOV HSS,#H48
MOV HSA, #HO0b6
LCALL H0480
INC HSS

DJINZ HSA,HF8
LCALL HOS3IO
MOV HI0,HS8
MOV A,HR0

CJINE A,HS8,HFS

MOV HS&,HAD
MOV HS7 ,H4C
MOV HSF,H45
MOV HSE ,H44
MOV HSO,#HAC
LCALL HO2S0
MOV A,HS1

CINE A,#HD7 ,HOS

MOV HSO , #H4C
AJMP HOL131

CINE A, #HB7 ,HO3

MOV HSO, #HAC
LCALL HO4S0

MOV HSS, #H48
MOV HEA, #HOG
LCALL H0480

DINZ HSA,HFA
LCALL HOS30

MOV H9O,HS8

MOV A,HFO

CJINE A,HB8,HFS

MOV A, HS0

CJINE A,#H4E HCE

{ GOTO SHOW DISFLAY )
( CHECK AGARIN FRESS KEY )

{ SCAN AGAIN )
{ ROUTINE DATA )

( GOTO HEX TO DATAFOINTER )

( GOTO HEX TO DISPLAY )

¢ GOTO SHOW DISFLAY )
( CHECK REMAIN PRESS KEY

LY
{ BOTO SCAN KEYROARD )

®

( GOTC INTERCHANGE DATA

( GOTO HEX TO DISPFLAY )

( GOTO SHOW DISPLAY )
CHECK REMAIN PRESS KEY



LCALL H0470 ( GOTO INTERCHANGE DATA )
MOV A,HS4

ORL A,H4D

MOV HSE,A

MOVX @DFTR,A

MOVY A,@DPTR

CINE A,HSR,H3S ( CHECK WRITE READY )
INC DPTR

MOV HS9,H83

MOV A, #HFO

ANL A,HS9

MOV HSZ2,A .
SWAF A .

MOV H48,A : .

MOV A, #HOF !

ANL A& ,HS9

MOV HA%,6

MOV HS?,H82 ,

MOV A, #HFO

ANL A, HS9

MOV HS3,A

SWAF A

MOV H4A,A

MOV A&, #HOF

ANL A,HSE? -

MOV H4E,A X

MOV H&L0 , #HOS ( DELAY SHOW DISPLAY )
LCALL HOS30

DINZ H&O,HFA

AJMP HOOES ( SCAN KEY AGAIN »
NOP
DRG HO120

MOV HAD,HS6
. MOV HAC,HS57
MOV H4S,HSS
MOV HA4 ,HSE
AJMP HOOFS
NOF
DRG HO19F ( RODUTINE RUN DATA J
CINE A,#HB&,HID
POF HEO
FOF HEOQ - r
MOV ALHS3
“ORL. A, H4R =
FUSH HEO- .
MOV A,HS2
ORL A,HA9
FUSH HEO
RET
NOE
ORG HO1EF ( ROUTINE CONTROL MODE )
CINE A,#HB2,HSA - )
MOV H40,$#H71
MOV H41,#H1C
MOV H42,#HD4
MOV HAS, #HOO

.



S,

MOV H44,#H0O
MOV H45, #HOO
LCALL" HOS30
MOV HPO,HS8
MOV ALHFOD
CINE A,HS8,HFS
MOV HAD,#HOZ2
MOV HSO, #H4D
LCALL HO250
MOV A, #HOO
CJINE A,H4D,HO4
SIMP HOS

MOV A, #HO1
CJINE A,H4D,HDF
MOV HSS, #H4D

LCALL RHO4B8O

LCALL HOS30
MOV H9O,HS8
MOV A,HF0

CINE A,HS8,HFS
MOV A, #HOO
CJINE A,HAD,HSC
MOV HSOQ, #H61
LCALL HOZS0
MOV A, #HOO
CJINE A,H61,H29
MOV HAO, #H78
MOV H41,#HSO0
MOV H4Z, #HOO
MOV HAZ, #HOO
MOV HA4, #HOO
MOV H45, #HOO-

LCALL HO330

MOV HR0,HS8
MOV A ,HF0

CINE A,HS58,HFS
MOV H&6O ,#HO7
LCALL HOS30
DJINZ H&O,HFA
ILIJMP { ADDRESS
MOV A, #HOL
CJINE A,Hb1,H29
MOV HA0, #H50
MOV H41,$#HS58
MOV H42Z,#HOO

THMOY HAX HHOG. -

MOV H44 , #HOO
MOV H4S,#HOO
LCALL HOSZ0
MOV HPO,HSS8
MOV A,H0

CINE A,HS8,HFS
MOV H60 , #HO7
LCALL HOS30
DINZ H&6O,HFA

TRANSMIT )

—4g-

( GOTO SHOW DISPLAY )
CHECK REMAIN FRESS +EY)

7

( GAOTO SCAN KEYBOARD )

{ GOTO HEX TO DISPLAY)

r

( ROUTINE MICROCOMFUTER ?

ROUTINE SERIAL TRANSMIT DATA

_,

(ROUTINE RECIEVE DATA ). ;
|



[LJMP ( ADDRESS RECIEVE )

SIMP HAbL

MOV A, #HO1

CJINE A,H4D,HCO ( ROUTINE CONTROL MQDE )
MOV Hé1, #HO4

MOV HSO,#H61

LCALY HO2S0 ( GOTO SCAN KEYBOARD )
MOV A, #HOO
CINE A,H61,H29 (ROUTINE ON-~DFF CONTROL)

MOV H4OQ, #H3F
MOV H41,#HD24
MOY H4Z,HH3F
MOV H43Z,$#H71
MOV Ha4,#H71
MOV H4%, #H0O

LCALL HOS30 ( GOTO SHOW DISPLAY )
MOV HY0,HSS ¢ CHECK REMAIN FPRESS KEY)
MOV A,HPO

CINE A, HS8,HFS

MOV H&0 , #HO7

LCALL HOS3O

DJINZ H&60 HFA

LIMF ( ADDRESS ON-OFF CONTROLLER)
MOV A, #HOL .

CINE A,H81,H29 { ROUTINE F CONTROL )
MOV H40,#H73

MOV H41,#H0OO0

MOV HAZ, #HOO

MOV H4S, #HOO

MOV H44, #HOQ

MOV HAS5,#HOO

LCALL HOS30

MOV HPO,HS8 \

MOV A,H0

CINE A,HS8,HFS

MOV H&O0 , #HO7

LCALL HOS30 '

DJINZ H&L0,HFA

LJIMP ( ADDRESS F CONTROLLER ) Y
MOV A, #HO2
MOV A,H61,H29 ( ROUTINE PI CONTROL )

MOV H40,#H73
MOV H41,#H04
MOV H42, #HOO
MOV H4AZ,#HOO
MOV H44 , #HOO
MOV H4S, #HOO
LCALL HOS3O - ) .
MOV HPO0,HS8

MOV A,HF0

EINE A, HS8HFS

MOV HO6D, #HO7

LCALL HOS30

DJINZ H&Q,HFA

LJIJMF ( ADDRESS FI CONTROLLER )

N —41-



MOV A,$#$HO3
MOV A,H61,H29
MOV H40,#H73
MOV H41,$H06
POV H4Z, #HSE
MOV HATS ,#HOO
MOV H44 , #HOO
MOV H4S, #HOO
L.CALL HOS30
MOV HPQ,HS8
MOV ALHI0
CINE A,HS8,HFS
MOV H&6O , #HO7
LCALL  HOS30
DINZ H&O HFA

LIMF ( ADDRESS PID CONTROLLER ) .

NOP
ORG HO24C
AJMP HOO30
NOF
ORG HO2S0

MOV A, #HFO
MOV RZ,#HOS
MOV H9O0,A
MOV HS8,A
MOV A,HI0
MOV HS1,A
JINE HE4,H1A
JINB HES ,H17
JINR HES,H14
MOV A ,HS8
INC A
DINZ RZ,HEA
MOV HS1,A
MOV HS8, #HOO
RET
NOP

' ORG HOZ278
MOV RO ,HS0
CLR €
CJINE A,#HE1,HO7 {
MOV @RO, #HOO
INC RO
AJMF HO42R
NOF~~

© NOP . _

CINE A, #HD2-,HO7
MOV @RO,H#HOL

INC RO
AIMP HO42E
NQF

NOF

CINE A, #HB3,HO7
MOV @RO, #HO2

~40,~

{ RESERVE

VALUE ©

VALUE 1

VALUE 2

)

)

?

( BOTO SHOW DISPLAY )
{ CHECK REMAIN PRESS KEY)

£

( ROUTINE PID CONTROL)

( GOTO SCAN KEY AGAIN)

{ ROUTINE- SCAN KEYRBOARD)

VALUE BSCAN )

?



INC RO

AJMP HO42R

NOF

NOP

LINE A HHES ,HO7
MOV @RO, #HOX
INC RO

AIMP HO4AZE

MOF

NOF

CINE A, #HD& ,HO7
MOV @RO, #HO04
INC RO

AJMP HO4ZB

NOPF

NOP

CJINE A, #HBO ,HO7
MOV GRO, #HOS
INC RO

AJMP HO42R

NOF

NOF

CINE &,H4HEZ ,HO7
MOV BRO, #HO6
INC RO

AIMP HO4ZR

NOP

NOF

CIME A,#HDI,HO7
MOV @RO, #HO7
INC RO

ATME HO42R

NOF

NOF

CINE A, #HB4 ,HO7
MOV @RO,#HOS

INC RO
AJME HO42E
NOF
NOF

CJINE A, #HES ,HO7
MOY @RO, #HO9
INC RO

AJMP HOA42R
“‘NOF

NOP )
CJINE A, #HDO,HO7
MOV @RO, #HOA
INC RO

ATMP HO4ZR

NGF

NOE

CJINE A, #HB1,HO7
MOV @RO, #HOE

&

-43~

-~

VALUE

Val.UE

VALUE

VALUE

VALUE

valLUE

VALUE

VAL UE

VALUE

d—



INC RO
AJMP HO42E

NOF

NOF

JINE AL HHES ,HO7
MOV @RO, #HOC
INC RO

AIMF HO42R

NOF

NOF

CINE A,#HD4 ,HO7
MOV @RO, #HOD
INC RO

AIMF HO42R

MOF

NOF

CINE A,#HES,HO7
MY @RO , #HOE

INC RO

AIMP HO42R

NOF

NOP A

CJINE A, #HE7 ,HO7
MOV @RQ, #HOF
INC ‘RO

AIMP HO4ZR

NOF
NOF

CINE A, #HEOQ,H10
FOR HEO

FOP HEO

MOV A, #H3O

FUSH HEO

MOV A, #HOO

FUSH HEO

RET

NOF

NOF

NOP

CINE A,#HD1,H10
FOF HEQ

FOF HEO
MOV A, #H30
PUSH HEOQ -
MOV A, #HOO
- PUSH HEO
RET
NOF
NOF
NOF

CINE A, #HEZ,H10
POP HEO

POF HEO

MOV A, #HBF .

~84

( VALUE C )

¢ valLuUeE b. )

¢t VALUE E )

€ VALUE F )

( FUNCTION )

¢ BTOF )

( START )



FUSH HEQ

MOV A, #HHOL
FPUSH HEQ
RET

NOF

NOP

NOF

CINE A,#HE4,H10
POP HEQ
FOF HEO
MOV A, #H4
FUSH HEO
MOV A, #HOO
FUSH HEOQ
RET

NOF

NOF

MNOP

CINE A,#HDI,HI10
POP HEO

POP HEOQ
MOV A, #HES
PUSH HEO
MOV A, #HOO
FUSH HEOQ
RET '
NOP

NOP.

NOP

CINE A, #HBS HL1O0
FOP HEOQ

FOF HEO
MOV A, #H9F
FUSH HEO
MOV A, #HO1
FUSH HEO
RET

NOP

NOP

NOF

CINE. A, #HD7 ,H44
LCALL HO47T"
INC DPTR
MOV HS9,H83
MOV A, #HFO
ANL A,HS9
SWAF A

MOV H48,A-
MOV A, #HOF
ANL A,HS9
MOV H49,A
MOV HS9,H82
MOV A, #HFO
ANL A ,HS9

_4sh

( ADDRESS )

{ DATA y

( RUN )

( INCREMENT )
{ GOTO HEX TO DATA ROINTER.

LS



SWAF A
MOV H4A,A
MOV A, #HOF
ANL A, HS9
MOV HAE,A
MOVX A,@DPTR
MOV HS9,A
MOV A, #HFO
ANL A,HS9
SWAF A

MOV H4C,A
MOV A, #HOF
ANL A,HS9
MOV H4D,A
MOV HS6,HAD ~ .
MOV HS7,H4C

MOV HSF ,HAS

MOV HSE ,H44 ‘

RET .

NOP

NOF

NOP

CINE A, #HRB7 ,HS4 ( DECREMENT 7

LCALL HO470 ( GOTO HEX ‘TO DATA POINTER
ELRLC _

MOV A,H82 )

SUBE A, #HO1

MOV H82,A

MOV A,HB3

SUBE A, #HOO

MOV H83,A

MOV HS9,H83

MOV &, #HFO

ANL A, HS9

SWAF A

MOV H48,A

MOV A, H#HOF , «
ANL A,HS9

MOV H49,A

MOV HS9,HS2

. MOV A, #HFO

ANC. A, HS9 ‘ -
SWAF A .
MOV H4A,A
MOV A, #HOF
ANL A,HS9
MOV H4E,A
MOVX A,@DFTR
MOV HS9,A
MOV A, #HFO
ANL A,HS9
SWAF A

MOV H4C,A

N

—A6—



MOV A, #HOF
ANL A, HS59
MOV H4D,A
MOV HS&,H4D
MOV H57,H4C
MOV HSF ,H45
MOY HSE,H44
RET
NOP

ORG HO4ZH
MOV HS0,RO { + RESERVE RO )
RET
NOP

ORG HO4AS0 ¢ ROUTINE INTERCHANGE DATA
CLR C
MOV A,H48
SWAFP A
MOV HS2,A
MOV ‘&, HaA
Swar A
MOV HS3,A
MOV A, H4C
SWAP A
MOV HS4,A
RET

: NOF

ORG HQA70
MOV A, HS2
ORL &,H49
MOV HB3,A
MOV A, HS3
ORL A,H4R
MOV HB2Z,A
RET
NOF

ORG HO480 ( ROUTINE HEX TO DISFLAY )
CLR C 1 -
MOV RO,HSS :
MOV A,RO ‘
SURR A,#HO08
MOV Ri,A
CJINE BRO,#HOO ,HO4 (SHOW VALUE O) =
MOV @R}, #H3F
AJMF HOSOR
CINE @RO,#HO1,HO4 (SHOW YALUE 1)
MOV @R1,#HO& :
AJMP HOSOHR
CINE @RO,#HO2,HO4 (SHOW VALUE 2)
MOV @R1,#HSE
AIMP HOSOR
CJINE @RO,#HO3,HO4 (SHOW YALUE X)
MOV @R1,#HAF
AIMFE HOSOR
CINE @RO,#HO4 ,HO4 (SHOW VALUE 4 )

( ROUTINE HEX TO DATA POINTER

(-



MOV @RI, #HLE
AJME HOSOR

CINE @RO, #HOS , HO4 (SHOW VALUE 5)
MOV @R1,#HED

AIME HOSOH /

CINE @RO,#HOL, HOA (SHOW VALUE &)

MOV @R1,#H7D
ATME HOSOR
CINE @RO, #HO7 , HO4 (SHOW VALUE 7)
MOV @R1,H#HO7
AJMF HOSOR
CINE @RO, #HO8 , HO4 (SHOW VALUE 8)
MOV @R1,H#H7F
AJMP HOSOE
CJINE @RO, #HOP , HO4 (SHOW VALUE 9)
MOV @R1, #HLF
SIME HOSOR .
CINE @RO, #HOA , HOA4 (SHOW VALUE @A)
MOV @RI, #HTY
ATHME HOSOR
CINE @R6, #HOR , HOA _ (SHOW VALUE R)
MOV @Rl ,#H7C %
ATME HOSOR
CINE GRO, #HOC , HOF (SHOW VALUE ©)
MOV @R, #H39
AJMFE HOSOR
CINE  @RO , #HOD , HO4 (SHOW YALUE D)
MOV @FRL,#HLE
AJME HOSOR
CINE  @RO, #HOE ,HO4 (SHOW VALUE E)
MOV @R, #H79
AJMFE HOSOR
CINE @RO, #HOF , HO4 (SHOW VALUE F)
MOV @R1,#HTL
AJMF HOSOR
LCALL HOS10 (GOTO ERROR) .
FOF HEO
FOF HEO
MOV A, #H4AZ )
FUSH HEO .
MOV &, #HOO
FPUSH HEO
RET
NOF
ORG HOSOR
RET
. NOF

DRG HIS10 (ROUTINE SHOW ERROR)
MOV R4 ,#HO4
MOV HAO,#H79
MOV H41, #HSO
MOV HAZ, #HSO



MOV H4SZ, #HSC.
MOV HA4 , #HSO
MOV HAS, #HOO

LCALL HOS30 ( GOTO SHAOW DISFLAY)
DJINZ R4 ,HFE
RET
NOF
ORG HOS30 ( ROUTINE SHOW DISPLAY)

MOV HS59, #HSS
MOV RO, #H40

MOV HSA, #HFO
MOV HSE, #HO7
MOV HPO,HSA

MOV A, &R0 ‘
MOV DFTR,#HO00Q0
MOVX @DPTR,A
LCALL HOSS50 ( GOTO DELAY )
INC HSA | 3
INC RO '

DINZ HSB,HEF

DINZ HS9,HE4

RET

NOF .

ORG HOSS0 ( ROUTINE DELAY )
MOV HSC,#H10 :
NOF
DINZ RSC,HFC
RET

-49-



This

ABEEL

BREL.
ABEL
ABEL

ABEL

ABEL

ABEL.

ABEL

1

LN

2

is

a SubProgram of Addition and Substant

MOVX A,@DPTR
MOV -RO,A
INC DPTR
MOVX A,@DPTR
MOV R3,A

INC DFTR
MOVX A,@DPTR
MOV R&,A

MOV A,R4

JZ LABEL 1
MOV A,RS

CPL BIT 7
MOV Ré&,A

MOV A,R6

JBé LABEL 2
ANL. A,3F

MOV R4,A

MOV A,RS

JB& LABEL 3
ANL A, 3F

CLR C

SURB A,R4

JC LAEREL 4
MOV R4,A

JZ LAREL 5
SUBE A,OF
JNC LABEL &

LCALL Ship DataZ

Part 11 i Program Calculation For

Control Modes < Page 48-6S >

12

[L.CALL Data? < Datal [eh? (3 ¢ lehel /2

L.CALL. Standard

SIMP *x

i

LCall Power Datal = Power Data?

SIMFP *%
CPL A

INC A

MOV R4,A
CLrR C

SUBB A,0F
JNC LABEL 7

LCALL Ship Datal
LCALL Data2 > Datal
LCALL Standard

SIMF %%
LCALL Data?
SIMP %%

ANL A,3F
ADD A,R4
CLR C

SUBB A,OF

>> Datal

4

>

Lkl o




JNC LABEL 7
. SJIMP LABEL 9
LAREL Y9 ANL A, 3F

MOV R4,A

MOV A,RS

JB6 LABREL 10

ANL A, 3F

ADD A,R4

MOV R4,A

CLR C

SUBE A,O0F

INC LAREL 6

SIMF LLABEL 8

LABEL 10 ANL A, 3F
CLR C
' SUBE A,R4
JINC LABEL 1t
crPL A
INC A
MOV R4,A
CLR C
SUBR A,OF

JNC LAREL &
S5JMEF LAREL 8
LLAREL 11 MOV R4,A i
JZ LAREL 5§
SURER A,O0F
JNC LAREL 7
SIMF LABEL 9
* % NQOF
RET

' This. is a Subfrogram of Ship DataZ?

LAREL 12 MOV A,RO .
CLR C
RRC. A
MOV RO,A
MOV A,R3
RRC A
MOV R3,A
DJINZ LABEL 12
MOV AL,RS
ANL A, 7F
MOV R4,0
MOV A,R&
ANL A,80
ORL A,R4
MOV R&,A
RET
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This is a SubProgram of Ship Datal

LABEL 13 MOV A,R1
CLR C
RRC A
MOV R1,A
MOV ALR2
RRC A
MOV R2,A
>~  DJINZ R4 LABEL 13 '
MOV A,R& .
ANL A, 7F
MOV R4,A
MOV A,RS
ANL A,80
ORL. A,R4
MOV RS,A o
RET

)
LhE " This is a SubProgram of Data? 33 Datal

MOV A,Ré
MOV RS,A
MOV A,R3
MOV R2,A
MOV A,RO
MOV R1,A
RET

LEBLIB This is a SubProgram of Data? < Datal

MOV A,RS
JB7 LAREL 14
MOV &,Ré
JEBE7 LABEL 15
LCALL @2
SIMP #4
LABEL 1S LCALL,$11_
SIMF ##
LABEL 14 MOV A,R6
JE7 LAREL 1&
LCALL @1
SIMF #4#
LABEL 16 LCALL @2
NOP - .
RET

3
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This is & SubProgram of Data? > Datal

&%ﬂ/ o}

LABEL 18

LARBEL 17

LABEL 19
%

MOV A,RS

JE7 LAREL 17
MOV A,R6 -
JE7 L.ABEL 18
LCALLA§%
SIME $:
LCALL @3
SJIMF $3%

MOV A,R&

JB7 LABEL 19
LCALL @3
SIMF $%
LCALL @2

NOF

RET

o

zpis ig a Subfrogram of @l

CLR C

MOV A,R2

SURE A,K3
MOV R2,A

MOV A,R1

SURBER A,RO
MOV R1,4

RET

This is a SubProgram of &2

MOV A,R2

ADD A,R3
MOV RZ,A
MOV A,R1
ADDC A,RO
MOV R1,A
JNC LAREL 20
RRC.A .
MOV R1,A
MOV A,R2
RRC A

MOV R2,A
MOV A,RS

JB& LABEL 21
MOV A, 3F

INC A

CLR C
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LABEL

LABEL 21

LABEL

LABEL

20,

SUBE A,40
JNC LAEREL
INC RS
SIMFP %%
MOV R1,FF
MOV R2,FF
SIMP %
MOV A,3F
JZ LABREL
DEL A

MOV R4,A
MOY A,RS
ANL A,CO
ORL. A,R4
MOV RS,A
SIMP %%
MOV A,RS
CPL
INC
MOV
NOP
RET -

A

A

=
22

23

BIT &

This is a Sub
CLR C

MOV A,R3
SUEBR A,R2
MOV R2,A
Mav AL,RO
SUBER A,FR1L
MOV R1,A
MOV A,RS
CrRL._BIT 7
MOV RETA
RET

Program of

@3

LAREL 29

This is a Sub
A,R1
LAREL

-

MOV
JE7
CLE
RLC
MOy
MOV
CLF
RLC
MOV

Frogram of

54
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JNC LAREL 25
MOV A,R1
INC A
MOV Ri,A
LABEL 23 NOF
MOV A,RS .
JNBRS LABEL 26
ANL A, 3F
INC A
JE& LABEL 27
MOV R4,A
MOV A,RS
ANL A,CO ' .
ORL A,R4
MOV RS,A
SIMP &&
LAREL 26 MoV R1 80
MOV RS,7F
. SIMF &%
LAREL 27 ANL A,3F
7 LAREL 28
EL A
MOV R4,A
MOV A,RS
ANL A,CO .
ORL A,R4 ' y
MOV RS, A
SJIMP &
LAREL 28 MOV A,RS
CPL BIT &
INC A
MOV RS,A
%2, SJIMF LABEL 29
LAREL 24 NOF
RET

This is a BubProgram of Power Datal = Power Data?

Lol oo CLR C

MOV A,R1

SURE A,RO

JC LABEL 30

JNZ LAREL Xt

MOV ®,;R2

SUERR A,R3 -

JC LABEL 30

JINZ UABEL 31

MoyY A,RS

JE7 LLABEL 32

MOV A,RS

JB7 LARBEL 33 |
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LABEL

LABEL

LABEL

.
LABEL.

LABEL

34

30

LCALL @2

SIMP 4!

MOV -R1,80

MOV R2,00

MOV RS,FF

SIMP !;

MOV A,R6

JRB7 LAREL 34

SIMF LLABEL 33
LCALL Data2 < Dateal
LCALL Standard
SIMP 1

LLCALL DataZ > Datal
LCALLL Standard

NOF

RET
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This iz & SubProgram of Multiply

MOV A,RO
FUSH A
MOV A,R3
FLUSH A
MOY A,R& '
JB& LA&BEL 35
MOV ALRS
JB& LABEL 36
) ANL. &, 3F
MOV' R4, A ~
MOV A,RS
ANL A 3F
ADD AGR4
MOV R4.,A
CLr ¢
SURE A,40
JC LAREL 37
MOV R ,FF
MOY R2,FF
! MOV ALRS
AML. A ,CO
Ok A, 3F
MOV RS, A ;
LCALIl. Sign
AIME Ready
LAREL 37 MOV ALRS
ANL , A, CO
OrRL A,R4
MOV RS, A
LCALL Sign
_ SamME '@
LABEL 36 = LCALL Differance of Sign Fower
S5JME '@ 3
LABEL. 35 . MOV A,RS
JRéE LABFL 38
LCALL Differance of S1gn Power
SIMF @
LAREL 38 ANL A, 3F
Mav R4,A
MOV A,Rs&
ANL A, 3F
ADD A,R4
MOV R4.A
CLR C
SUBER A440
JC LABEL 39
MOV A,RS
ANL. A,CO
MOV R4 J3F
oRL A,R4

o’
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LABEL 39

'@

LABEL 40

LARBEL. 41

LABEL 45

MOV RS,A
LCALL Sign
MOV R1,80
MOV R2,00
AJMP Ready
MOV ARS
ANL A,CO
OrRL A,R4
MOV RS, A
L.CALL Sign
NOF

FOFP A

MOV R3,A
MOy ARéE
FPUSH A

Moy A,R4
FUSH A

MY ALRO
FUSH A
LCALL Calculate
FOF A

MOV R3,A
PO A

OlR C

ADDC A

MOV R7,A
JINC LABEL 40
MOV A,R3
Ci.R C

ANDC A,01

MOV R&,A
JHC LAEEL 40
IMNC Ré&

MOV A,R3

CLLR C

abo- A, R4

MOV R&,A

JMNC LARBEL 41
ITNEG RO

FOF A

MOV RS, A

MOV A,RO

MOV R1,A

MOV AL,R7 |
MY RO, A

MOV A RS

M 12,8

MO A, R

JH7 Ready

oLe C
MY B R3
FLG A

HOV R, A
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LAREL 43

LABEL 42

LABEL 44

' EH

Ready

MOV A,RO
RLC A
MOV RO, A
MOY A,R2
RLC A.

. MOV RZ,A

MOV A,R1
RLC A

MOV R1,A

MOV A,RS

JB& LAREL 42
ANL A,3F
CLR C

SUBER @A,01

JC LAREL 43
MOV R4,A

MOV A,RS

ANL A,CO

ORL A,R4

MOV RS5,A
SIMFE L@

CLP A

INC A L
MOV R4,A

MOV A,RS

CFL "‘BIT&

ANL A ,CO

ORL A,R4

MQY RS,A
SIMP t@# .
ANL A, 3F

CLR C

SUBR A,3E

JC LAREL 44
INC A

MOV R4,A

MOV A,RS

ANL A,CO

QRL. A,R4

MOV RS,A
SIMF ' @#H

MOY R1,80
MOV R2,00
MOV RS ,3F
NOF

SIMF LAREL 45
NOF ’
RET
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This is a SubProgram of Differance of Sign Power

LABEL 44

@eeE

ANL A,3F
MOV R4,A
MOV A,R6
ANL A,3F
CLR C

SUEE A,R4
JC LAEREL 46

MOV R4,A

MOV Q,RS
ANL A,CO
CFL RITS ’
ORL A,R4
MOV RS, &
LCALL. Sign
SIMP . eee
CPL A

INC A

MOV R4,A
MOV A,RS
ANL A,CO
ORL A,R4
MOV RS,A
LCALL Sign
NOF

RET

+

LABEL 48

LABEL 47

#H##H

JE7 LAREL 47
MOV A,Ré

JB7 LAREL 48
SIMP 44

MOV A,RS

CPL RIT 7
MOV RS,A
SIMP ###

MOV A,R&

JEB7 LAREL 48
NOP

RET

This is a SubProgram of Sign
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LAREL 49

@Hs

LAREL SO
HE%

LAREL 51

This is a Subfrogram of Calct

CLR EBIT OV
MOV B, R3X

MOV A,R2

MUL AR
PUSH A

JB OV LABEL 49
CLR A

PUSH A

SIMP @#%
MOY AR
FUSH A

CLR BIT oV
MOV B,R3

MOV A,R1

MUL AR

JEB 0OV LABEL S0
MOV RO, 00
SIMF #E%

MOV RO, B
MOY R4, A

FOF A

CLR C

ADDC A,R4
MOV &4 ,A

JNC LABEL 51
INC RO

FOP A

MOV R&,A

RET

Ll ate
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' @HEY

ILABEL a5

LABEL
LABEL

LABEL

AN

[

This is a Program of ON-OFF

MOV PSW Banil
LCALL A/D

Mgy DﬁTR y 2E0Q
MOVX A,@DPTR
MOV RO,A

INC DPFTR

MOVX A,GDPTR
MOV R1,A

INC DPTR

MOV A,@DFTR
MOV R2,A

INC DPTR

MOV R3,DEH

MOV R4 ,DFL

MOV a,R1

JINZ LABREL 52
MOV A, RO

JINZ LABEL S2
MOV DFH,R3

MOV DPL,R4
MOVX A,@DFTR
JZ LAREL 53
MOV O, A

INC DFTR ;
SJIME T e#EY,

LIMP To Start Adderess
LCALL A/D

CLR C

SUBR A,R2

JC LAREL 54

CLR A

MOVX @DFTR,A

SIMP w0

MOV AFF

MOVX @DFTR,A

NOF

LCALL Delay 100 ms

MOV PSW Bankl
DINZ R1 LAREL 5
~DJINZ RO LABEL S

w

Control

w
}

P
i
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-ABEL 58

_ABEL 859

AREL 37
~AREL 36

This is & SubFrogram of P Cont

MOV PSW Bankl
LCALL A/D

MOV DPTR ,2E0Q
MOVX A,@DPTR
MOY RO, A

INC DFTR
MOVX A,@DPTR
MOV R1,A

INC DPTR

MOVX A,@DFTR
MOV R2,6

INC DFTR .

MOV R3I,DPH

MOV R4 ,DFL

MOV A,R1

JINZ LAREL 56

MOV A,RO

JINZ LABEL 56

MGV DPH,R3

MOV DFL R4

MOVX A,@DFPTR

JZ LABREL S7

MOV RO,A

INC DFTR

SJMF  LAREL S8

LIMP To Start Adderess
MOV A R2

MOV PSW Rank?

LCALL 1 Byte To ¥ Byte
MQV DFTR 2F10

LCALL Put In RAM

LCALL A/D

LCALL 1 Byte To 3 Byte
MOV R4 ,FF

MOV DPTR 2F10Q

LCALL Add and Subb

MOV DPTR 3000 (kp)
MOVX A&,@DFTR

MOV RO, A

INC DFTR

MOVX A&,@DPTR

MOV R, A

INC DPTR

MOVX A,@DFTR

MOV R&,A

LCALL Multiplex

LCALL. 3 Byte To ! Byte

_63._
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MOV DFTR CCOQ,

MOVX @DPTR,A

LCALL Delay 100 ms
MOV FPSW Banki :
DINZ R1 LABEL 59
DINZ RO LABEL S9.

This is a SubProgram of PI/Control
4
MOV FSW Bankl
LCALL A/D
MOV DPTR ,2E00
LABEL &2 MOVX A,@DPTR
: MOY RO,A
INC DFTR
MOVX A,@DFTR
MOV R1,A
' INC DFTR
MOVX A,@DPTE
MOV R2,A
INC DFTR
MOV RZ,DPH
MOV &4 ,DEL
LABEL &3 MOV A,R1
‘ JNZ LABEL &0
MOV A, RO
JNZ LABEL &0 3
MOV DPH,R3
MOV DFL ,R4
MOVX A, @DPTR
JZ  LABEL 61

- L

MOV RO, A

INC DFTR

SIMP  LAREL &2
LABEL 61 LIMP To Start Adderess
LABEL. &9 MOY A,R2

MOV FSW Rank2

LCALL 1| Byte To 3 Byte
MOV DPTR ,2F10

LCALL Put In RAM

LCALL A/D

LCALL 1 Byte To 3 Byte
MOV R4 ,FF

MOV DPTR,2F10

LEALL Add and Subb

MOV DFTR,Z2F20

LCALL Fut In RAM

LCALL A/D

LCALL 1 Byte To 3 Byte



[N

MOV R4 ,FF

MOV DPTR,2F10

LCALL Add and Subb
MOV DPTR,2F30
LCALL Put In RAM
MOV R4,00

MOV DRTR,ZF20
LCALL Add and Subb
MOV BO, BO

MOV R3,42

MOV R&, SO0

LCALL Multiplex
MOV DFTR,3010 (KI)
MOVX A,@DFTR

MOV RO, A

INC DFTE

MOVY A, @DPTR

MOV RZ,A

INC DFTR

MOVX A,@DFTR

MOV RS, A

LCALL Multiplex
MOV DFTER ,2F40
LCALL Put- In RAM
MOV DFTE, 2FZ0
LCALL FPut Out RAM
MOV DPTR,3000D (kKp)
MOVY  A,E@DFTR

MOV RO, 4

INC DFTR

MOV A,@DFTE

MOV RI,A

INC DFTR

MOVX A,@DPTR

MOV R&6,A

LCALL Multiplesx
MOV DRTR,2F40

MY R4 ,00

LCALL. Add and Subb
LCALL I Byte To | Byte
MOV DPTR,CCOO

MOVX GDPTR,A

LCALL Delay 100 ms
MOvY FSW Banil

DINZ R1 LAREL &3
DJINZ~E0: LABEL 63
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This is a SubProgram of PID Control

MOY FSW Eankt
LCALL asD
MOV DPTR ,2EQ0
LABEL &6 MOVX A,@DFTR
MOV RO,A
. INC DFTR
MOVX A,@DFTR
MOV R1,A
INC DPTR
MOVX A,@DFTR
MOV R2,A
INC DFTR
MOV R3,DFH
MOV R4 ,DFL
LABREL &7 MOV A,R1
INZ LABEL &4
MOV A, RO
JMNZ LARBEL &4
MOV DFH,RS
MOV DFL R4
MOV A&,@DFTR
JZ  LAREL &5

MOY RO,A
INC DFTR
. SIMFP LABEL &6
LAREL &5 LIMP To Start Adderess
LAREL &4 MOV A,R2

MOV FSk Eank2

LCALL 1 Byte TO 3 Byte
MOV DFTR,ZF10

LCALL Fut In RAM

Lcatl a/D

LCALL 1 Byte To I EBvyte
MOV DPTR,2F10

MOY R4, FF ]

LCALL. Add and Subb
MOY- DPTR,2F20

LCALL Fut In RAM

LCALL A/D

LCALL .1 Byte To 3 Ryte
MOV DFTR,2ZF10

MOV R4 ,FF

LCALL Add and Subb

MOV DFTR,2F30 )
LEALL Ft In RAM

LCaLl. A/D

LCALL ! Byte To I EBvte
MOV DPTR,2F10

MOY R4 ,FF

LCALL Add and Subb ”
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MOV DFTR,Z2F40
LCALL Put In RAM
MOV DPTR,2F30

MOV R4 ,FF

LCALL Add and Subb
MOV DRTR,2ZFS0
LCALL Put In RAM
MOV DPTR,2F30
LCALL Put Out RAM
MOV DFTR,2F20

MoV R4 ,FF

LCALL Add and Subb
MOV DPTR 2F&60
LECALL Put In RAM
MOV DFPTR,2FS0
LCALL Fut Out RAM
MOV DFTR 2F&0

MOV R4 FF

LCALL Add and Subb
MOV RO, 80

MOV RI, 00

MOV R&, 00

JLCALL Multiplex
MY DFTR,Z2F X0

MOV R4,00

LCALL Add and Subb
MOV RO, BA

MOV R3,03

MOV R&,10

LCALL Multiplex
MOV DFTR, 3020 (kd)
MOVX A,@DFTR

MOV ROL,A

INC DFTR _

MOYX A,@DPTR

MOV RI,A

INC DPTR

MOVY A,@DFTR

MOV R&,A

LCALL Multiplex
MOY DPTR,2F70
LEALL Fut In RAM
MOV DPTR,2F40
LECALL FPut Qut RAM
MOY DRTR,2F30

MOV R4,00
LCALL - Add and Subb
MOV RO, RO )
MOV R3,42

MOV R6,S0

LCALL Multipes

67~
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MOV DFTR,3010 (KI)
MOVX A,@DFTR

MOV RO,A

INC DFTR

MOVX A,@DPTR

MOV R3,A

INC DPTR.

MOVX A,eDPTR

MOV R&,A

LCALL Multiples
MOV DPTR,2F80
LCALL Put In RAM
MOV DFTR,2F40
LCALL Put Out RAM
MOY DFTR, 3000 (Kp)
MOVX ‘A, @DFTR

MOV RO, A

INC DFTR

MOVY A,@8DFTR

MOV R3,A

INC DPTR

MOVX A,@DFTR

MOV Ré&,A

LCALL Multiplex
MOV R4, 00

MOV DFTR,2FBO
LCALL Add and Subb
MOV DFTR,Z2F70
MOV R4 ,00

LCALL Add and Subb
LCALL 3 Byte To 1 Byte
MOV DPTR,CCOO

MOVX @DFTR,A
LCALL Delay 100ms
MOV PSW Eankl

DINZ R1 LAEEL &7
DINZ RO LABEL &7

L

This is a SubProgram of A/D

MOV TCON,O1
MOV IE,81

MOV DFTR,FEGO
MOVX @DPTR,A
NGF

JE INTQ ~ae
MOV IE,80
MOVX &,@DPTR.
RET

N
$
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This is a SubProgram of Delay 100 ms

MOV FSW RankO

MOV RO, 3A
LABEL 70 NOF

MOV R1,3E
LAREL 69 NOF

MOV R2,3R :
LABEL &8 NOP

DINZ R2 LABREL &8 . . ’
DINZ R1 LAREL &9

DINZ RO LABEL 70

MOV PSW Bank2

RET -

This is & SubProgram of 1 Byte To I Byte
\

MOV Rt,A

MOV R2,00

MOV RS,08
LCALL. Standard
RET ;

This is & SubProgram of Put In RAM
MOV A,R1 '
MOVX @DFPTR,A
INC DFTR X
MOV A,R2
MOVX @DPTR,A
-INC DPTR
MOV A,RS ' “
MOVX @DPTR,A
RET .
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This is a SubPrdgram of Put Out RAM

MOVX A,@DFTF
MOV R1,A

INC DPTR
MOVX #,@DFTR
MOV RZ2,A

INC DFTR
MOVX A,@DPTK
MOV RS, A

RET

A

LAREL 73

LAREL 72

LABEL 71
LABEL 74

This is a Sub

°
MOV A,RS

JB6 LABEL 71
ANL A, 3F

J7 LAREL 72
CLR C

SUBER A,09
JNC LAREL 73
CPL A

JZ LABEL 74
MOV R4,A

CLR C

NOF

MOV A,R1

RRC A

MOV R1,A
DINZ R4 ~%L%
JNC LABEL 74
CLR C

MoV A, Rt

ADD A, 01

JC LABEL 73
MOV R1,A

"SIMF LABEL 74

MOV R1,FF
SIMP LABEL 74
MOV R1,01
SIMF LABEL 74
MOV R1,00
NOF

RET

Program of 3 Byte To 1 Byte
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