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program Kirim;

uses ori,dos;

const
Trbn=R3F8; lor=E3FBimer=83fC:d L 1oS374 ;
ALa=F3FBiprotiz=0l protl2=2; prot3=3; Rubog3Fy;
fer=33FL; 11r=83FA; ier=E3V0;eci=32U; inrz=T21;
ST =F3FE; irygs=3C; ocwag 2,

Ve
cXihyhe;
i, brvkl, datake.whtakt.sikiinteger:
veitor:pointer:cocohk i boclesn;
dmldastatarravio. . 21 of integer;

procedurs cetek;
interrupt;
begin
dJmidatafdatake}izport{Bxbl;
inc{datake,13;
port{ocwii=eci;
ey

Procedure prepare:;
begii
textoeolorivellow);
ortd for )i oRE83s
portidlimi-=i;
porticdiil=$i8;
portflerd:oportf{icr) and $7F;
end;

rrocedure ngirim{data:byte);
begin
portimer ) =h08;
port{Txbl:zdatsa;
end;

procedure siapbacas




begin
porti{ierii=l1;
portimeri:=8;
port{imrl:=portiimr] and $EF;
end;

procedure initserial;
begin

aend;

getintvec{irad,.vektor}; J
setintvec{irad.®cetak); :
sirapbacs:
prepare;

begin

rexthachkground(l);

cocoki=taliseae;

clyecr:

prepare;

GOTGXY(25.8);  write{ waktu aktivasi {gatam menit) = ireadin(wktakt)
GOToXY(25,10);: write{ sikiik 7 Ya=3 stidag=0 = “J:irveadin{(sik};
while cik=1 do '
begin

gotoxy{4b.12); write( berapa kalil cvclik 7 “)ireadlon{sik};
end;

while cocok=falase do

hegin

gotoxy{¥5.14;write{ kirim prctokol’};ngirim{protl);delay(ll};
gotoxy{25,16) ;write{ kKirim wktakt Y:ngirvim{whtakt);delay{(1l1i};
gotonry{2h, 18):write{ skan Firim sik yingivim(siki:;delay(ll}: i
detake: s !
slrescr;

initserisal;

while datake <=Z¢ do

begin .
gotoxy(ZQFS);write(‘tunggu interupsi’ );

e
clrear;
gotoxy (25,14 ; writeln(  data telsah diterima” ):
setintvec{irgd,vektors;
port{imri:=port{imr} ovr $IO;
writeing™ “};




writeln(’
writeln(”
if Jmidets{Z3i<>»0 then

begin
writelind’
end:
if Jmidsta{2i=0 then
bhegin
writelind’
end;
if JmldatalOi=protl then
begin
if jmidataf ii—wktakt then
begin
if dmlidatalli=sik then
begiu
cotsokiztrue:
ngirim(dlysdeiay (il
end
else
begin
ngirim(M :idelay{il}:
end; ‘
endd
Floce
begin
ngirvim(d);delay(lii);
andd ‘
end
else
begin
ngirim{(Qy;delay{il);
end; '
end; ‘
writein(™ 73;
writeln{”

end.

protokol: 7, imidatsfGl);:
waktu shtivesi: .jmidatsa{il);

sikliik: ", jmidetal21);

no sikiik s

cocok= TLeocoky;
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Wed Jun 32 1998 11:20
Page 1

2500 A.D. BOS51 Macro Assembler - Version 4.01d4

Input Filename : c:huser\yusakhinout.asm
Cutput Filensme : c:wuseriyusakhinout.obd

1 CHIQQ org D000h

2 GO0 g2 G100 iimp prog
4
4 0023 orEg 0023h ?
o} 9323 32 01 AA ijmp servis

& :

7 21040 org 100h

8 G104 75 87 84 Prog mov poon , #80hH

@ 3103 TH 88 20 : mov tmod. #40h

1 gIlue 75 98 54 mov scon, #50h

11 1108 75 88 Lo mov toon,#50h

2 ¢10C 15 8D F3 mov thl.#f3h
i3 ’
14  Q10F D2 AF seth ea i
1% ¢iii D2 BC seth ps i
i8 0113 gz AC ulang setb es ;
1Y

i8 21158 C2 90 ‘ ' clr pl.0 :
19 wiiY CZ 81 cir pl.l
20 119 1OV S clr pl.Z2 1
21 G118 22 93 : clyr pi.3 !
22
23
e ;
&5 11n 78 Q0 wmov rd, #0 ;tandas prot=(

26 G1iF T8 T2 mov r0,#72h  ;elamat dats




2%

28 0121
29 g123
3¢

31 (125
32 Q127
33

34 120
35 {J12B
36 LSRR
37

38 G128

bekeris

48 2131
463

41 3133
472 Q135
43 2137
44 (13¢
45 313B
4

47 0130
Wed Jun 2
48 13K
45 G140
B 35142
851 3145
5 146
53 149
5 Q14A
55 G14C
B8 3148
57 014y
5y 3161
ag 1h4
80 3185
81 G157

o7
3

s
e
19V

CZ

£4

Dy

78
52
12
Q4
3¢
3+
ce
79
g7
2
12
14
70

»ey
J:-JL

a0

23
g1
a4
AC

93

11:3

92
9)/4

Fg

L]
il

£

e

Tunggu

start

giklik

aktivasi

putar

=

1l

Moy
mowv

mov
HOWV

Bov
IOV

r1,#70h
@1, #00

rl,.#88h
@rl ., #00

ri.,.#68h
5. @]

Jv tunggu

; tanda

standa

cine r2,.#0Z2Zh.start

IOV

clr
cir
cly
cir
olr

seth 1.3

[y

B[OV

seth pl.0 skatup pengirim

r2,#00h

1.3
pl.1
1.9
es

A

i, #68eH

skatup penghenti

call delayv_ 1lms

inc
anb
MoV
clir
mov
nov

setb pl.2

A

pl.5,ektivasi

@rQ,A
pl.0
r1,.#7T2H
A @l

skatup pemttar

call delay_1dt

dec
anz
clr

&
atar
pl.2

e

telah di

cocok




g2

a8
a8
100
101
102
103

23184
0158A
g15C
g15k
180
2163
164
2187
3188
164
G160
118F
Q172
174
g17e
178
G1TA
1178
SR EY:
O17E
QITE

181
3183
3188
1848
3184
3180
a1an
231940
2194
43183
01g8
198
O1ag
3190
18
O1A0
01483
1485
Q1A7

Ea4
(0
T8
24

2
4
3¢
Fe

7

124

3
Ba
TA
L9/
CZ
78
EE
80
14
g
70

ez
A
TA
o
78
£E
12
T8
ES
12
T8
ES
12
2
D2
3¢
LY

C2

a2

a4
0
AC
55

g2

eh

0
g3
g1
Sd
a1
aG
01

(L

{d
!

ey
-

24

iz

24

FE

13

anslisa

tdksama

Eirimdata

simpandatla

selesai

clr A :
cir p1.3 tutup penghenti.
mov r{,#6fH ;
setb pl.1 ;katup pengemb
celi delay_ims !
inc A

Jnb pl.8.analiss

mov Bro.A

mov a,#038 .

call kirim

seth es

cine r2. 4030, tdksama
mov v2.,#00h

clr es

cly pl.l1

mov rO.H#T1h

mov a,@rd

do scimpandatsa

dec &

mov @ri,a

dnz =2iklik

seth es

cine r2.#04h. kirimdeta
mov e #00 -
olyr es

mov v ,.#8eH

wmov a,@8rl

call RKirim

wmov U, H6TH

mov a8, @rd

call Ririm

moev rid,#6dh

mov &,.9prd

call kirim ;
sethb pl.3 ;ketup pengher
setb pl.1 ;katup pengemtb
dnb pl.4.selesai |
clr pl.l

clr 1.9

liwp uleang




104

Wead

140
146
107
148
108
110
i1
118
113
114
11%
1ig
117
118
1i¢
129
143
122
1Z3
124
125
126
12y
128
128
130
131
132
133
134
138
136
137
138
139

G188
GIAC
GJ1AE
g1pa
2184

187

G188
G188

91020
giosd
3104
UlCh
107
Q1ee
Q108
G31C1
GICE
U1
Q1id
(EREIL
2108
g1p7
1D9
U1DA

O1nE
UiEL
O1EZ
O1E3

Q1ES

ba
e
18
B8

)

11:20

B
DG

Q0 06

21 48

Qg2 U8

-3
<
[
{8

push 8

push pew

cir ri

mov 8,sbhui

cine red.40,1labell

mov ri.a
Limp badlik

cine re.#01,.balik

uish &

mov rl,.#70h
mov a.érl
Jz isidai=
clr 1.2
pPop &

mov i, #6880
mov @rl,s

mov YL 8 standa prot=0

mov rl.#70h

mov @rl . #00 jtanda dikiri

mov rl.#71h
nov 2,81l
mov rl,#6dh
mov @rl.a
1imp balik

BPOR A
mov @r{.a

dec 0

cine v ,#%Y0h,balik

clir es




144
141
144
143
144
145
148
147
i4d
148
1564
b1
G
130
154
158
156
187
158
182
184
181

Wed

162
163
1G4
185
166
187
1868
169
170
171
172
173
174

175

G1EA
GiEB

O1FQ
G1E2
O1F3
Uive
QLFY

D1EC
GIFE
QL0

LL0E
elird

(3208

009
UZUE
BZOD

Jupy 3

J20E
G210
G212
Q414
4218

AN
1218
OZ18
GZ1b
G21F
UZZ1
GLE3

EA

12

78
E6

Do
Y

32

7B
KA
£3C
o8

g

s

7D
7C
7B
DB
Do
O
24

02
70

Tiy
{1
&9

el

1
AL

04

]
B

1%

Y
¥e
FE
Fa

08
FO
FE
IHE
Fa
¥

24
lagi
24
g
8
halik
AL
delay
dus
satu
delay_1dt
lima
empat
tige

Page

MOV 8,072
call kirim

mov rO,#7Zh

mnov a.@rd

calil kirim

dec i)

cane O, #70h, lagi

r1.470h
@l #01
rl.#68N
YOLETEL

oWV
mov
mov
mow

seth es

Tiup balik

pPOpR oW
pop &
reti

4

mov r3,.#{fh
mov 4, #L8h
dinz r4,.s8tu
ddns r3,dusa
et :

mov 5, #08H

mov rd #1T5H
mov r3.48fel

dinz rd.tiga

dine v4,empat

dinz rH,lima
REY




178
1Y
178
179
184
ig81
182
183
ig4
1856
186
187
188
1898
180
1¢1
182
183
1g4
1gh
186
1e7
19

189
SHIY
201
2UE

3224 ¥5 99
Q226 33 99 FD
G228 c2 99
322 51 OF
Q2ED 22
UEE 7E 02
U230 TOOF8
(3232 . FE
UE34 OB FL
(3238 o
g237 TE Q2
1234 TCOER
AAR 7D OFC
G230 TE FF
(YA3F OE FE
G241 Ui FA
Q43 DCF8
G24b TE ZA
OAdT TA DD
PR3S L FE
248 0E FA
LY dls DB EA
L4 F “2
Lines Asgembled

kirim

delsy lms
taguh
delapan

delay_lwmat
SIIEMm

ttiga
ddus

secatyu

13ima
eempat

POA S ¥

mov shbuaf.as
job ti,$
cir ti
cell delay
ret

mov 3, #32h

mov r4.#i8h
dinz rd.delspan
dins r3,tuiub
et

mov r3,#04h
mov rd,#E8H
aov rh.Etch
mov r8,#ELL
dinz v6.ooate
diny o, ddus
dinz r4.ttiga
mov r&,#ish
mov v, #0550
dinz rb.eempat
dinzg vo,llima
dine rIi.ensm
rat

veoembly Errvors

£
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program MILAL MENGERJAEAN PROSES;

uses ort . dos;

const
Prho$3F2 ler=R3F B imer=$3fC i L3318 ;
dimzE3F9; protlioul; prot2~2;prrtJ-u,Fxh R ACT R
L1ar=z23FD; iiraeS3A ier=33F8;eci=g20; impr=B21;
msr=33rE;irgd=3C; ocwz§24;

VEY

databvte:

Frocedure prepare;
begin

texteolorivellow):

portf iord g8l

portidiml=0;

portidil i =3ig,;

portf bordsportlcr ) and $7F;
=g ;

procedure nirvim{datlabytel;
begin
portimcr}:=$08;
pertitrb]izdatsa;

end:
begin
textbackground{ly;
clrscy; "
prepare;

gotoxyi{Z5,. 14y :writeln{ akan mulai mengeriakan prases” );
gotoxy{25.16) ;writel tekan ENTER untuk memulsi” )sreadin:
ngirim{Ody;

end.




LAMPIRAR IV

program TERIMA_O3;

uses cort.dos;

const _
TubeE3F8: Lor=$3FB:mer=§3fC; dl1i=8318;
Aia=3FS i protli=tliprotZ2=2;prot3=3; Exb=g3FE;
Fer=@3F; iir=E3FA L ier=S3F0;;e0i=g20: imr=821;
mer=$3FE; irg4=8Cocw=820;

wvar

cxibyte;

i, brykl. datake.whtakt.sik:integer;
vektor: pointer;cocskibeolesn;
smlidatararrayiQ. .27 of integer:

procedure cetak;
interrupt;
begin
Jmldatafdatakel:=port{Rxbl:
inc{datske.l};
portfocwiz=eci;
ed;

Frocedure prepare:
begin
texteolor({yellow};
portiicri:=B83;
port{dlimi:=0;:
port{dii}=3i8;
portf{lcrl:=port{lcr] and $7F;
end; ’,

procedure ngirim{datasbytel;
begin
portimcr]:=808;
port{Txbl:=dats;
end;

procedure siaspbsca;




begin
portiieri:=i;
poritimerii=g;
portf{imri=port{imr} and $EF;
end;

procedure initserial;
bhegin
getintvec{irad vektor);
setintvec{irgd.,@cetak);
oiapbhaca;
prepare:;
end;

begin
texthackground{l);
clrsor;
catake:=U;

initserisl;
while datake <=0 Jdo
begin

gotoxy{Li.dy;write( " tunggu interupsi”y;
erd;
clrocr;

satintvec{irqgd.vektor):
portiimri:=portiimrl) or $1i0;

gotoxy {5,200 swritelnd data 7 ;jnldatai0l,’ diterima };
FHD. _

i L4
| .




IAMPIRAR ¥

program KIRIM_03_TERIMA_WAKTU_TRANMSFER:

uses ort.dos;

const
Pun=g3F8: ler=83FE:;mcr=%3{C;dl1{=8318;
Aim=$3F9;proti=Ul;prot2=2; prot3=3;; Rxb=33¥8;

MeT=83FE: 11 g4=$C; ocw=829;

vET
uxtbhyte;
i, brukl, dataske.wktakt.sikiintegey;
vekhtor:pointer:cocokiboolean;
Jmldatarasrray{Q..2] of integer;

procedure cetak;
interrupt;
begin
Jmldataf{datake }:=port{Bsbl;
incddatake. 135
portiocwir=eci;
end;

Pracedure prepare;
begin
textoolori{yvellow);
porti feri:=fdds
portidlmi:=0;
portidiil=$5it;
port{leri:=portilcer] and $7F:
end; -

procedure ngivim{dataibyte);
begin
portimer =308,
portitxtii=datsa;
end;

procedure slapbacs;




begin
portiieriiz=i;
pvortimcr i =8,
portfimri:=port{imr] and 3EF;
end;

procedure initserisl;

bhhegin
zetinbvec{iryd,vektor);
setintvec{irgd.@celak);
oiapbacas
PreEpare;

end;

egin

rextbackground(l);

o lrser;

PrepEIe;

ngirim{03dy  delay(ilyingivim(dd};
gotoxy(25.14);write U3 diterima  };
datake 1 =03

initserisi;
while datake <=1 do
begin

gotoxy (25,168 ;write( tunggu interuvpsi’ }:

1 St s

| setintlvec{irgd.vektocr);

! port{imr]:zport{imri or Fi4;

i CLRSCR;
gotoxy {25,190 ;writeln{ DATA WALTY TRANSFER 1 DAN £7);
gotoxy{25,12) ;writein{ waktu transferl : ~,jJmidatefu],’
gotoxy{ 20,13y swriteln! waktu trancferd : TLdmidataf{ll. v
gotoxv(25,14) ;write{ operasi ini tanps siklik™3;
gotory{<5.17 ) ;wrkbe( "operssi telah selesail’ )
gotoxy (25,18 ) swrite! "tekan ENTER untuk keluar !7)ireading

end.

detik )’
detik’ ),




LAMPIRAN VI

progyrem KIRIM_QG3;

uses cri.dos;

const
PRb=FIFE; Ior=$3FE imcr=F3£C;d11=3318;
Aim=gRF9proti=ulprot2=2;;prot3=3; Rxb=$3F8;
1er=R3FD:iir=E3FAier=83FY 01820 imr=§E1;
meroE3FE irg4o3C nowzE24;

var
databytes;

Frocedure prepsars;

begin
texteoloriyellow):
portiicr}:=Ff83;
rort{diml;=0;
portiali {25183
portflcerir=portf ler] and $75;

1ic 5
procedure ngivrimidabzibyte);
begin

portincr =808,
portiixbi:=dats;
ernd;

procedure sispbaca:

begin ’
portiieri:=1;
portimeryrati;
portlimr}:=portf{imrl and FEF:

end;

bedin
textbhackground{l);
clrscy;
prepave;
ngirim{ad:;

END.




LAMPIRAR VI

program HIRIM_O4_TERIMA WAKTU_ _TRAMEFEER;

uses ¢ri,dos; :

cons
Prb=F3F8; lcr=33FBmecr=83fC;dli=g318;
GimeE3Fg i protl=Ul i protZ=2 i prot3=3; Rxb-g3F8 ;
1sr=33F L 1ir=83FA iercR3Fg;enic®l0; impr=321;
aisr=E3FE; irgd=$CoowaE2;

VB
oxihyte;
i, brpkl, datake.whtakt.sik:integer:
vektorpointer;cocok: boclean;
Jmidaterarrayf{0..21 ¢f integer;

procedure cetak:
interrupt;
begin
dmidata{datakelicportiBsb];
inci{drtrke, 1Y
portfoowli=eni:
e

Procedure prepare;
begin
rexteolor{yallow);
porti ior i =583,
port{dlimi=0;
portidii i =518; _
portleri:zport{lerl and $7F;
et ;

’

procedure ngirim{data:byte);
begin
portlmer ) =$08;
port{ixblr=dats;
erd;

procedure siaphacas;




begin
portiieri:=1;
portimeri:=8;
port{imri:=portiimr} and $EV;
eyt

procedure initserisl;
begin
getinbvec! lrgd.vegtor);
setintvec{irad.@cetak);
claphbaca;
PTepars;
end:

begin
texthackdround{l}:
clracr;
prepare;
ngIrImiiidl
gotouy {20, 14)yiwrite( "04 diteritma 3;
detaler il
initoerial:
while doatehke <=2 do
bheglin
gotoxry{£0,.16) ;write! "Lunggu interupel’ };
en, ‘
cetintvect irgd.vekbor);
portiime i:cport{imrl or I1u;
CLESCR:
gotoxy {20, 1 swritelant DATA WAKTU TRANSEFER 1 DAN Z7);

3

gotoxy{ 26,18 swritelind wakta transterl : TLodmidstaiial,”
dotoxy {0, 13 swritelnl wakiu Lrancterd CLamidatalry,
gotoxy{25, 14} ;write{ "Jumiah sikiik sebanyak Lamidateidy, "

gotery{25,17)iwrite( operasl telsh selesal’ s
potoxy (25,18 ;write! tekan ENTER untuk geluar ! ) readling
end.

cdetikh ™
detik
Eaiid

wr owmr

"3

F




LAMPEIRAN VIIX

- MCS - 91 INSTRUCTION SET

laterrupd Response Therre: rﬂr« [ “-r\%vuc M-
scrigtion Chapter. £
~tnstructions that Atfect Flag Settingalt}

tivition Fleg Instruction  Flag
LG OY AC C OV AC

ADC x X x @Rt o
ADCC X x X CAC x
sues X X X ANLCH X
(L. 8 o X ANLC /bt X

o o X ORLCHY © X
(TSP 3 OALCHt X
RAC L X MOVCDHt X

AC X CINE X
SETBL: 1

{1)Note that operations on SFR byie sddress 208 or
bt addrena 209-213 (ic., the PSW or bits in the
PSW) will also afloct flag settings.

rfou o iastructlon set and addressing modes: |

&n — Register RT-RO of the currently s
jected Register PBank.

— §bit internal data location's address.
This could be zn Intemal Data RAM
location (0-127) or a SFR lie, /O

, control register, status regisier,
ctc. (128-255'11.

F g5t internal data RAM location (0-
255) sddrased indircetly through reg-
ister R1 or RO.

#data — $-bit constant includcd in instruction,

# data 16 — 16-bit constant included in instruction,

wddr 16 — 16-blit destination address. Used . by

. LCALL & LIMP, A branch can be

- anywhere within the HK-byte Pro-

gram Memory address space. .

— 11-bit destination sddress. Used by

ACALL & AJMP. The beanch will bx

within the same 2K-byte page of pro-

_gram memory a3 the hirst byte of the
following instruction.

tel — Signed (1wo's complement) $-bit oflsct

byte. Uscd by SIMP and 3!l condition-

sl jumpt. Range is =118 1o +127
bytes celative to first byte of the fol-
lowing instructinn.

bit — Direct Addressed bit in Internal Data

direct

@Ri

addr 1

emonic

Oascrigtion

Ouschlator
Fectod

RAM or Special Fundtion Register,

ARUTHUETIC OPERATIONS

ADO
ADO
ADO

ADO
ADCC
ADOC

Aboc

ADDC
sune
syag
suBg
sues

INC

IN(.'.:
ING

INC
0EC

DEC

AR
A et
AR

A ¢ data

A.Rn

A diroct

AARL

Add 1egrster 1O
Aooartviais

Add Gwect byte O
ACOanuARLOr

AdG nchwect RAM
1o Agcumudator
AGd wramodale
data (o

Ao daror

Add regrstoc o
Accuawdator

wilh Carry

Add dcect byte 10
Accuriaior

with Carey”

Ald indwect

. RAM IO

A ¢dala

ARN

Adirect

A®Ri

A, s dala

dwect
£Ri
A

Ra
direct

g

Agcumdator
with Catry

Add vpmedale
gala 1o Acc

with Cany
Sublract Rogsier
trom Acc wilh
boarerw

Sulitrscs darect
bl from Acc
wilh bosrow
Subiract indvect
RAM lrom ACC
with borroe
Subtrsct
wrenediate daia
Krom Ace wilh
bocrera
increment
Accumudalor
Incramaent register
Increment et
byt

Increment v ect
RAM
Doctamant
Accumaiatof
Oacremant
Registar
Dacramant dicect
byle

Docremant
wodiroct RAM

12

12

12

12

12

12

12

1

12
12

12




Hn.tmonlc

Duscription

Oyte

Cwcililator
Peciod

WG

oy
LA
f

ANL

XRL

XRL

XRL

XRL

XAL

XAL

CLR

CPL

DPTR

M, A

AB
A

AN Advect

A eRi
A 2 duta

duect A
crect, £ dala
ARn
'A.d'-'t:.l
AR

A data

droct A
dyect, # data

ARn
Adrect
A ®Ri
A rdala
diroct, A

dicoct, # data

ARITHHETIC OPERATIONS (Convtirwed)

nCrement Deta
Pos .
Muoly A & B
Oivide A by B
Decimal Adgust
Aocurmaton

LOGICAL OPERATIONS
ANL  ARAn

ANO Register to
Accumutaior
AND darect tyle
10 Abcumuddtor
AND inderect
RAM %
Acourmdator
AND Enmackate
dstaty
Ascamutator
AND Accumudator
o deact byte -
AND enmedisle
data W derect byle
OR registar 1o

Of inciract AAIL
10 Accumtstor
OR immodiate
datato
Accumidator

OA Accumwdator
1o carect byle

OR immodista
datz to dwoct byle
Exclusve-OR
register to
Accumulator
Exclusive-OR
dweci byts to
Acoumulatoe
Exchriive-0OR
indvect HAM 10
Ascumedator
Exclusive-OR
immedale dats to
Fecumulaion
Exciusve-OR
Accumdator o
drect byle -
Exchusivo-OR
wrenadiate data
fo direct byle
Claar
Accumidalor
Complamaont
Acqumidator

24

2

12

12

12

12

24

12
12

12

24

12

W rords

Owscription

Byte

Osciltator
Pertod

LOGICAL OFERATIONS (Contwused)

AL A

RC A

DATA TRAHSFER
MOV AAn

WOV Agaect

MOV AARi

A, rdala

MOV fin A

Rn direct

MOV Rn.¢dau

MOV dwectA

MOV grectPn

MOV dvect,droct

MOV dwocl @R
MOV

MOV ®RiA

ditect, # data

Aotate
Accumetaior Left
Rotlate
Accamadator Leh
theough ihe Canry
Rotate
Aocumudator
A

Rotate
AcQustwialor
Right #wrough
e Carry

Swap D)
walten B
AcCumedaton

Haove

19Qi5L¢ 10
ACCLamuisa o
Vove dvoct”
byle o
AcommAator
Maove induect
RAM to
Acoumdator
Move
wmackaie
datato
Accumdalor
Mava
Accurmdalor

to tegisier
Move deect
bryte to

reQisler

Move
mmediale Cata
10 ragister
Move
AccumeAdator

lo dwect byte
Mave register’ .
10 dwect byte
Mova pwrect
byle to cwrec:
Move indiract
RAM 1

ditecl byte
Moveo
immadiale daza
to droct byld
Movo
Accumlator 12
indwnct RAL

12

12
12

12

12

12

12

T2
24
12
12’;

24
24

24
e

12




e monic

Descriptian  Hyls

Decilator
Poriod

OATA TRANSFER (Continuad)

MOV o R dvect

o, £ data

_§-=:.‘

OPTR, 7 detalb

A %A+ DPTR

WY
WOVC
uévc ASA+PC
o

AWRi

3

A QDPTR

MOVY, ®RLA
MOVX €DPTRA

PUSH dvest

XCH AAn

XCH  Advect
XCH  AeRi

XCHD A €Ri

MQs et
tryte o
incliewct RAM
Move
mmedisty
datash
ndwact RAM
Losd Data
Powvar wilh &
16-bdt constamt
Move Code
byle relatere 10
OfTR o Acc
sMove Code
byte relstve 10
PC 1o Acc
Move

£ xtemal
RAM (8-t
addr) ¥ ACC
Move
Extemal
RAM (16-bit
8dor) o ALC
Move Accto
Extarnal RAM
{8-bit addv)
Move Acc b
Extecnal AAM
{16-bit adk}
Push deect
byte onlo
stach

Pog gwect
byle frem
stack
Exchange
registac with
Accumwdator
Exchange
grect byle
with
Accumedator
Fxchangs
Incricect AAM
wilh
Accumuialey
Exchange low.
order Oigit
irdicoct RAM
with Acc

24

12

24

24

24

4

24

24

24

24

24

12

Oecater

. Hoemonic Cencription Brie Poctod

BOOLEAN YARIABLE u‘.um?uuﬁON

aR C Clest Cally 1 12

aRn b Chaar thract bR 2 12

s£T8 C Set Cacvy 1 12

SETB bt Sl chrect bit b4 LF

JCPL c Complemant ] 2

Coay

(e bit Complement 2 12
orect bit

ANL Coit  ANDdweclbit |, 2 24
ta CARRAY

ANL  C/bit  ANO complement 2 24
of dvect b
ta Carry :

OAL  Cbi OR durwctl bit 2 24
vo Carey

CAL C./t  OAR complemant 2 24
of g act bit
10 Carry

MOV C.ba Mo Gwrect b 2 12
10 Carry

MOV 1.C Movre Carry lo 2 F]
i acT bit .

J)C rut Jump H Canry 2 24
is sal

JNC ref Jurrg & Carry 2 24
nod el

Ja bit.rel  Jump f gvect J 24
Bat i g4k

JNE bitrel  Jump i duect 3 a4
Bil i Nol set

JOC bilred oo i derect 3 24
Bitis sal &
clear bit

PROGRAM BRAMCHING

ACALL  addri1  Absohute 2 24
Subrauline
Call

LCALL wdor16 Llong a 24
Subroutine
Cail ‘

RET Retumn from 1 24
Subrouling .

RETI Astum from L 24
nterrupt

AJMP  addrtt Absolule 2 24
g

LIME  addrié Long Jum) 3 2

SIMP  rele Short Jump 2 24

(rafalive adoH)




Mremonic ' OCwscrigtion  Byte

PROGAAU BRANCHING (Contrmsed)
P SALDPTA  Jump indrect 1 M
telative 10
DPYR
2w s i 2 2
Acoumuds or
o 2eco
JNZ ol Jumg it 2 F
Accumedalor -
is Not Zerg
CHHE  Adwacirel Compare 3 24
drect byte 1o
Acc and Jamnp
W Not Equal
CINE A 7dstaret Compare k<] nH
immaeckale 10
Acc and Jump
# Nol Equat

ll‘lm-modc Description  Byte Osciator

Pertod
PROGRAM BRANCHING {Cortinued]
CME Ansdataesl  Compare 3 24
immedisie o
fegister and
Jumg i Not
Equel
CINE  ORi ¢ datarel Compare 3 2¢
nvnedate to
indrect and
o it Not
Equal
OMZ Ancel Decrement 2 ¢
18gisted and .
Jumg # Hot
Zero |
OUNZ  ceactrel Decrement 3, 24
et byte
awdJumpi ¢
Hot Zeo

NO‘_’ No Cperation 1 12

Her ¥ Humber '

c‘;“ o Bytes Syvrrmonic Opatance

o0 1 P

ot 2 AnsP COde acki

6 3 e code sdor

< B 1 AR A

o4 t [ ¥ A

[+ 2 ~C dala sd

0% 1 e L

or 1 G aR

0s ' ING AG 1
] 1 e A1 ) |
0A o 1 INC R2 1
o8- 1 ING Al ;
oc’ 1 G R4 1
00- 1 ING RS i
o€ 1 ING . R§ ;
oF ] INC R? f
10 3 JBC bit 800K, Code acar |
1 2 ACALL codo addr [
12 3 LCALL code addr {
12 1 RAG A i
L 1 oftC A i
15 2 peEC dala agds !
16 1 DEC TR0 :
17 1 DEC &A1 ¢
Ty 1 DEC RO !
w 1 DEC R1 '
1A 1 DEC R2 t
18 1 OEC Rl

[+ 1 GEC R4

10 1 DEC RS

‘1€ 1 CEC RS ]
iF 1 DEC R?

20 ] JB bit addr, code aocy
21 2 AJLAF code addr

22 1 RET

23 t AL A

24 2 ADD A rdala

25 2 ADD Adalas addr

26 t ADD A ®RO

2r 1 ADD A &R

. 1 ADO ARO

29 1 ADD AR

2A 1 ADO AR2

28 1 ADOD ARJ

2C 1 ACD ARz

20 1 ACD ARS

28 L ADD ARG !
2F 1 ADD AR? H
0 3 JNB bit addde, code adue i

an 2 ACALL code addr I

3z 1 RETI i




Code  otByles Movemonic Dpecands
hs) 1 ALC A

M ? ADOC A fdata

h L1 H ADOC Adaile add
] 1 ADOC A ®RG

” k] ADOC A%RI

38 1 ADOG ARQ

X 1 ADOG AR

A 1 ADOC AR2

2] 1 ADOC AR

K 1 ADOC AR

20 1 ADOC ARS

3E H ADOC ARS

IF b ADOC AR7?

40 2 N o] COUE BN
41 H4 AJMP code s
42 2 oAl data addr A
41 3 oA data BN, # dula
I1 2 OAL A, ¢dala

45 2 ORAL Adatla adde
46 1 ORL A ®RQ

47 1 ORL ASR1

48 | oAL ARO

49 % OfRL AR1

4A 1 oAaL AR2

48 H ORL AR3

«C 1 ORL A R4

40 1 OoRL. A RS

4E 1 oRL ARG

4F 1 CAL ART

50 2 JINC code adde
5 2 ACALL cods agd
52 2 ANL dats sckdc A .
53 3 ANL data ack, ¢data
54 2 ANL A ¢ dala

55 2 ANL A dala sdde
56 1 AN, A SRO

57 1 ANL A BR1

58 1 ANL ARQ

59 ] ANL. AR1

SA 1 ANL AR2

58 1 ANL AR3

sC 1 ANL AR4

50 1 ANL ARS

S€ 1 ANL ARG

SF 1 ANL ART

&0 2 JZ cods addr
st 2 AJMP code eddr
62 2 XRL data adgdr, A
63 3 XAL data addr 4 dala
64 2 XRL A, s data

65 2 XAL Adata ador

Heg Humber

Code of Bytes Mermonke Opetirds
5 t XAt A4R0

[ 14 1 XAL A SR

[.] ] XRt AR

&9 H XRL, AR

SA 1 XRE, AR2

€8 ] XRL ARY

C 1 XRL AR4

40 1 XAt ARS

6E 1 XAL ARS )
&F 1 XAL ART

b1 2 M oode sddr

T 2 ACALL cOde Sdor

72 2 oAt G e

7 ' Jup a4+ DPTR

74 2 MOV A ?data

75 J MOV data addr, ¢ dala
T6 2 MO TR0, ¢ cals
7 2 MOV A1, sdala

18 2 MOV RO, #clala

79 2 MOV Ri,¢data

A 2 MOV R2,¢dals

18 2 MOV R, ¢data

7C 2 MOV R4, ddata

10 2 MOV RS, 7 dats
7€ 2 MOV A6, #data

F 2 MOV R7.¢daa

80 2 SJIMP coxte addr

1] 2 AJKP code addr

82 2 ANL C.bit adde

) 1 MOVC A WAt PC

84 1 oiv AB

85 3 MOV dats wddr, dats adcd
86 4 MOV data adde, 9RO
87 2 MOV duta addr, #R1
88 2 MOV data add/, RO |
a9 2 MOV date addr A
BA 2 MOV dala sadde A2
a8 2 MOV . dula g A2
aC 2 MOV dale sdde R4
a0 2 MOV data edat RS
8E 2 MOV data adde,RE
aF 2 MOV data st AT
g0 . 3 MOV OFYTA, # data
12 2 AGALL code edd¢

82 2 MOV bit adde,C

93 ] MOVC A®A+CPTR
84 2 sug8 A edata

95 2 suBsa Adala adde
5 1 suBs A®RQ

97 1 5488 A 2R1

08 1 5uB8 ARQ




=

5

Code efByieg rtmenic Cperands
»” 1 sues ARg
" 1 Suse ARZ2
. 1 Suea AR3
 ” 1 suss AR4
90 1 suag ARS
L3 1 sugg ARg
oF 1 sues ARY
AD 2 Oft, - C./bR addr
At 2 AP code sdde
A2 2 MOV C.bit adck.
a0 e oFTR
Al 1 LUK, A8
AS fserved
AB 2 MOV SR0,data ndde
AT 2 MOV QR1 data adde
A3 2 MOy RO, data addk
A2 2 v “ Al dat sdde
AN 2 MOV A2 data agdr
AB 2 MoV R3,data adde
AC 2 MOV Rd,data addr
AD 2 Moy RS, data adckr
AE 2 MOV RG.data addr
AF 2 MOV R data adik
BY 2. AM CI0X adde
8 2 ACALL code sddr
B2 2 cPL (oo
83 1 cL T ¢ :
a4 3 (o203 A ¢ data coce sdde
as 2 CINE Adats sodr,code sdde
BS ] CINE RO, ¢ data_code-adde
a7 3 CanE €R1, ¢ data code sk’
as 3 CINE RO, # data,3ide sddr
B9 a CINE- A1, #datacothe sdar
BA 3 g A2, # data,0iide addr
0a 3 ChiE A3, # data code sk
BC 3 CINE A<, 0 data code sdr
.BD 3 CINE * 85, 4 data.code adde
B¢ 3 CINE A6, % daca code addr
8F 3 Cang. R7, ¢ data coce eddr
co 2 PUSH data sdde
ct 2 AP code addr
c2 2 CLR bR sddk
c3 1 CLR C.
c4 1 SWAP A
cs 2 XCH Adata gdar
6 1 XCH A 2AY
cr 1 XCH A€RY
() T xCH ARO
<9 1 XCH ARt
CA 1 XCH AR2
ca 1 XCH AR

Het  Mumber Woemonic
Code  olBytee ~ Opersnde
oc 1 XCH AR4
co* 1 XCH ARS
CE ] XCH ARS
CF 1 XCH ART
ot 2 ACALL Coche adde
0z 2 SETB b4 addar
! 1 SEYB c
04 1 DA A
o5 3 DINZ dala sddvoode sddr
05 1 XCHOD AnhQ
D7 1 XCHD ARR1
De 2 DUNZ RQ,code adde
09 2 DJINT A1 code sddr
oA 2 OINZ R2.code addv
o8B F] DUNZ R1,code add
0c 2 DINZ 4,000 sdce
Do 2 DINZ RS5,code adk
oE 2 . DJNZ RA,code adk
oF 2 DINZ R7,000e g
€0 1 MOV ASDFTA
£1 2 AP code adde
€2 1 MOVYX A.®RO
€3 : MOVX AR
Ed 1 CLR A '
€5 2 MOV Adata sddr
MHex Humbar .
Code ol Byles Opwrands
€6 ! MOV A R0
£7 1 MOV AR
Es 1 MOV ARG
€9 1 MOV AR
- EA 1 Hov AR2
€8 1 OV ARJ
£ ; MOV AR4
£D 1 MOV AAS
€E } MOV ARG
€F 1 MOV AR7?
Fo 1 MOVY «OPTRA
E1 rd ACALL code sddl
F2 1 Movx CROA
£ 1, AOVY eR1A
Fd 1 (=28 A
Fs P MOV data sdde A
FE 1 MOV *R0.A
F7 1 MoV *ATA
Fa H MOV AgA
£5 1 MoV ARLA
FA ! MOV R2.A
Fa \ MOV RJ.A
FC 1 MOV R4.A
1] 1 MOV R5.A
. FE 1 MOV REA
FF 1 MOy RT.A
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