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| ovx | ac | ro | Rs1t [ o [ ov [ — [ P |
Y PSW.7  Camry Flag.
AC PSW.6&  Auailiary Carry Flag,
Fo PSW.5  Flag O available to the user for general purpose.
RS1 PSW4 Register Bank selector bit 1 (SEE NOTE 1).
RSO PSW.3  Register Bank selector bit O (SEE NOTE I).
ov PSW.2  Overflow Flag.
—_ PSW.1 User definable flag.
P PSWO  Parity flag. Set/cleared by hardweare each instruction cycle to indicate an odd/even number of
‘1* bits in the accumulator.
RS1 RS0 Register Bank Address
0 [} Q 00H-O7H
0 1 1 08H-0FH
1 4] 2 10H-17H
1 1 3 18H-1FH
fiatae : Iareaireresdndenantalizasines PSW
0Ah 29h Tsunsnii 0Ah
newswlusunsn 09h 37h MOV P1,B wasswldsunsu 09h
08h 62h 08h
ACC [ 75h ozh [34n MOV A #00 ACC 07h
PSW| C7h PSW,
o6h o5h o6h
INC R1
B[ A8n 05h 67h B 05h
sP[ C7h oh [ 07h ANL A,05H SP 04h
Po[ 10n 03h 00h PO 03h
P1[ oon 02h 03h P1 02h
P2[ 10n 01h 10h P2 01h
P3[ 05h 00h 05h P3 00h
0Ah 29h 0Ah
rawsulisunsy 09h 37h Iﬂﬁ‘l,l,m‘m?]é nassulsunsy 09h
ACC 08h 62h ACC 08h
L 07h 34h SETBC 07h
PSW[_C7h 06h =h PSW 06h
¢ SETB RSO
B[ A8n 05h 67h B 05h
sP[ o7h 04h [ 07h MOV R1,A SP 04h
Po[ 10n 03h 00h BUSH 0AH PO 03h
P1[ oon 02h 03h P1 02h
P2[ 10n 01h 10h P2 01h
p3[ 05h 00h 05h P3 00h
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00h

03h

10h

05h

adh

37h

62h

34h
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Page 5 of 13

Tisunsang 0Ah
INC RO wassuldsunsu 09h
08h

MOV PSW,08h AI;CSC\:N 07h
06h

INC R B o5h
MOV P1,00 SP 04h
PO, 03h

P1 02h

P2 01h

P3 00h

OAh

o wassuldsunsu 09h
lusunsuna st 08h
07h

MOV A,B PSW o6
INC ACC B 05h
ADDC A,04H SP 04h
PO, 03h

MQV B,#00h P1 02h
P2 01h

P3 00h

0Ah

. L 0%h
lsunsuns wassuldsunsn 0h
SETBC ‘;CS(:N o7h
06h

SUBB A#03 5 o5h
INC @RO SP) 04h
PO, 03h

DEC P2 P1 02h
P2 01h

P3 00h




Page 6 of 13 o

4. auasulilsunsululnsneulnsaiaas MCS-51 WauanaAfianuin 8 Tnanuou 25 fanivetluniag
AHANTRY AR UMUNENAUNLBALATA 2000H Taeliinadwsainnisuandawin 16 In uaIaINLINIASA
TiifiunadnsnisuanFlumissanudndiumis 1000H uaz 1001H taeiuludauazlufgeniuansu

(10 AZLLL)



5.

Page 7 of 13

AUALUUHUNINIBITE UL ANAINNwanad MCS-51 Tasldladsan 2 Fauaziugy 2 Fqlnelid

Memory map A3l (15 AZULL)

7FFFH

6000H
5FFFH

4000H
3FFFH

2000H
1FFFH

0000H

RAM2

RAM1

ROM2

ROM1
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Interrupt Respemse Time: Refer to Herdware De-
seriptiop Chaptar.

Instructions that Affect Flag Sattings(1)

Instruction Flag Ingtruction Flag
C oV AC C OV AC

ADD X X X CGLRG O
ADDC X x X CPLC A
SUEBHR ¥ X X ANLGhit X

MUL o X ANLG /bt X

=11} 0 X ORLCbit X

D& X ORL G, bit X

ARC X MO Chit X

ALC X GIME X
SETEC 1

UMNoce that operations on SFR byte address 208 or
bit addresses 209-215 {i.e., the PSW or bits in the
PSW) will alzo affect flag =etiings.

Note on imstruction set and addressing modes:

En — Register R7-R{0 of the currently se-
lected Eepgister Bank.

— B-bit internal data location™s address.
This conld be an Internal Diata RAM
location {€-127) or a 8FR [ie, 1/OD
part, control register, status ragister,
ate. {128—255)].

— B-bit internal data RAM kocation (D=
255) addressed mdirectly through reg-
ister R1 or RL.

#data  — 8-bit corstaat included in instroction.

#data 16 — 16-bit constant incladed in instruction.

direct

@Ri

addr 16 — 16-bit destination address. Used by
LCALL & LTMP. A branch can he
anywhere within the &4K-hyte Pro-
pram Memory address space

addr 11 — 11-bit destination address. Ussd by

ACALL & AJMPF, The branch will be
within the same 2K-byte page of pro-
gram memory as the first byte of the
following instroction.

rel — Signed {iwo's comploment) B-bit offsct
byte. TTsed by STMP and 2ll condition-
2l jumps. Range is —128 to +127
bytes reladve to first byte of the fol
lowing instruction.

bt — Dhrect Addressed bit in Internal Data
RAM or Special Function Regster

Mnemonic

Dascription

ADD  ARn
ADD
ADD

ADD

ADDC  AAN

ADDG

ADDC

ADDC

5uUBs  ARn

SUBE

SUBB

SUEB

INC An
INC

INC &Ri

DEC A
OEC Rn
DEC

DEC GAi

A.diract
A.2R|

A #data

Adirect

AR

A, #data

A direct

A BR]

A #daia

direct

dwast

ARITHWMETIC OPERATIONS

Add ragister ta
Arurmulatr

Arkd diret byte 10
Acgurnulator

Add Inciiract AAM
to Accumulator
Add immodiale
data to
Accumulator

Aukd register to
Accurulator

with Caury

Add dinsct byte to
Accumulater

with Camy

Add indirect

RAM to
Accurrulator

with Carry

Acid immenfiate
ddata 10 At

with Garry
Subtract Aegister
from A with
oo

Subiraci dirsct
byte fram Acc
with borrowr
Subtract indirect
RAM trom ACC
with Drrowr
Sulriract
immediate data
fron Acc with
borTow
Incrament
Accamulator
Intretint rapNgtar
increment direct

byte

increment direct
FELY]
Decrenngnt
Acsumidatar
Dacramant
Redgister
Degramett direct
tyia

Decrament
indirét AAM

1

12

12

12

12

12

12

12

12

12

12

12

12
1z

12

12

12

12

12

Al mnemanics copyrighted € Inlel Corporation 1380
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Mnemonic Baztription Byta MF iml r Mrenmionic Dewcriptions  Byte 0:::!3?’
ARITHMETIC OPERATIONS (Continuad) LOAICAL OPERATIONS (Continued)
INC DPTR Incramant Data 1 24 AL A Rotate 1 12
Pointar Acturmulatar Laft
MUL AR Multiply A & B 1 48 ALG A Aotate 1 12
DV  AB Oivide A by B 1 ag Accurmulalor |eft
DA A Cracimal Adjust 1 12 through the Carry
Acoumulator RR A Rotats 1 12
LOGICAL OPERATIDNS Accumutatar
ANL AHAn ANC Registar to 1 12 Right
Accurmulator RAC A Rotate 1 12
ANL A.ditect AN cliract bryte 2 12 Accurnubator
to Accumulator Right thegugh
ANL A@Ri AND indlirect 1 12 the Camy
RAM Lo SWAF A Swap nicblas 1 12
Accumulator within the
ANL A #data AND Immediate 2 12 Accumulatar
dala ta DATA TRANSFER
Accurmnulator MOV ARnN Mowve 1 12
AML diract A AND Apcurmulator 2 12 regiater ia
to diract byte Accumulztor
ANL direct #data  ANDimmediate 3 24 MOY A direct Move: direct 2 12
data to direct byle byt 1o
QORL ARnN OR mgistar to 1 12 Accumulator
ACCumsator MOV A®R] Mowve [ndirect 1 12
CAL A.direct OF direct byte to -4 12 RAM 1o
Ascurmilator Ascausnulater
CAL AR OF mcdirect RAM 1 12 MOV A Fdata Movie 2 12
0 Accumulator immedate
CRL A #data GR immediata 2 12 data to
data to Accumulaio
Ascuml ator MOV RnA Move 1 12
DAL direclA CR Accumulator 2 1z Accumulater
to direct byts o ragistar
ORL direct #data R immediste 3 24 MOV Rndiract Move dirac 2 24
data ic direct byte byte to
¥RL AFRn Exciusive-0R 1 12 register
register MOY  Rn#dsta WMove 2 12
Azl ator immediats data
XRL A drect Exclusive-OR 2 12 10 reqister
diraci byte 1o MO dirsct A Maova 2 12
Azcumulatar Accumutaior
XAL A2A Exciusive-0H 1 i2 1o drect byle
indirect RAM to MOV direct,Rn Mova register 2 24
Accumutator 1 dhrect byle
JRL A,#dsla Exclusive-OR 2 12 MOV directdirect  Move direct 3 24
immediste duta to bryte ta direct
Accurmulator MOV direct @Rt Move indirect a 24
JFRL dractA Exchsiva-OR 2 12 RAM to
Accurnulatar to diral byte
diract byte MOY  direct, # data  Move 3 24
XRE direct, #data Exclusive-QR 3 24 immediate data
immecliste data 1 clirect bryte:
1o diract byte MoV &RiA Mova 1 12
CGLR A Clear 1 12 Arcumulator to
Avcurmulaler indract RAM
CPL A Complomant 1 12 All mnemonies copyrighlad @ Intel Corporation 1960

Acturnidator
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Oucliiator Oscilator
Mremonia Description Byte Period Mnemonic Bescription Byte Pariod
DATA TRANSFER (Contivssd) BOOLEAN VARIABLE MAMNIPULATION
MOV  @Ri,dract Mova direct 2 24 CLHA C Chaar Carry 1 12
byle to GLA kit Clear direct bit 2 12
ingliract HAM SETE € Sat Camry 1 12
MOV @R #data Miwe 2 12 SETE  hit S diradt bit 2 12
immaciate CPL 1 Complament 1 ¥4
dats to Cary
indiract RAM CPL bR Complement 2 12
MOV  DPTH,¥datais Load Data 3 24 direct bit
Pointar with a AML C,hit AMD direct bit 2 24
16-bit constani 1o GARRY
MOVE A &A4+DPTR  Move Code 1 24 AMNL C,/bit  AMD complamant 2 24
byte refaive to of direct bit
DPFTR to Acc ‘o Camry
MOVE A@A+PC hove Code 1 24 QFL  Chit  ORdrecthit 2 24
byte redativa to 1 Gamry
PG ta Ao GRL C./bt TR complamant 2 24
MOV AR Move 1 24 of direct bit
External 1o Carry
FAM (8-bit MOV C bit Mpwe chirect hit 2 12
acdr) to Acc 1o Carry
MOVY A &DFTR Mcrva 1 24 MO bt Move Carry 1o 2 24
External direct bit
FRAM (16-bit JC r Jump if Carry 2 24
eddr] to Acc & et
MOWX ERiA Move Acc 1o 1 24 JNC ral Jurag if Carry 2 24
External RAM nat et
{Bbit addn) JB bitrel  Jurnp If direct 3 24
MOVX 2DFTRA Merea Ace 1o 1 24 Bit is st
Extamnal RAM JNB bitrel Jump if direct 3 24
{16-hit ardr) Bit is Mot 81
PUSH diract Pugh direct 2 24 JBGC hit,ral Jump if diroot 3 24
brybe oz Bit s sat &
stack chaar bit
POF  diract Pop direct 2 24 PRAOGRAM BRANCHING
byte from AGALL acddr1i  Absolute 2 24
stack Subroutine
XCH  APRn Exchanga 1 12 Cal
register with LCALL addriG Long 3 24
Accumulator Subroultine
XCH  Admect Exchangs 2 12 Cail
direct byt RET Reatum from 1 24
with Submubing
Accumulator RETI Fetum from 1 24
XH A @R Exchanga 1 ] inkermipt
indirect RAM AJMP  addril  Absolute 2 24
with Jump
Accunuator LIMP  addri€  LongJump 3 24
MXCHD A 2Ri Exchange low- 1 12 SJMP redl Shiort Jurnp 2 24
orcier Digit {ralativer addr
inclirect HAM

with Acc

Al mmemenics copynighted © intel Corporation 1980
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B} Oscliiatar Oacilator
Mnemonic Deacription  Byle Period Mnemonic Description  Byle Perlad
PROGRAM BRANCHING (Continuzd) PROGHAM BRANCHING (Continyac)
JMP 4A+DPTR  Jump indiract 1 24 CJMNE FRn,#datarel Compare 3 24
redative (o the imwndiate to
DFTR register and
JZ2 reil Jurnp i 2 24 Jueengs if Wit
Accumulatar Equal
B Zaro GCINE #Ri#datarel Compars 3 24
JMI Jump i 2 24 immediate 12
Accumulatar indirect and
s Mot Zerp Jump if Not
CJNE  Adirettrsl  Compara 3 24 Equal
direct byta to DJNZ  Rnyral Dacremant 2 24
Act and Jump register and
il Mot Equal Jumpif Nat
CGIWE A wdatarel  Compare 3 24 Zarg
immediate to OUNT  directral Decremant 3 24
At and Jumnp direct byte
if Mot Equal ared Jump if
Not Zero
NOP Mo Operation 1 12
Al mnemecnics copynighted 2Intal Corporation TS80
POWER { —_— W
SUPPLIES » GHD
:> 1o
BIDIRECTIOMAL PET-PEA
DATA BUS
naTa s L
o7 oo BUFFER [
N NTERNAL :> e
DATA BUS PC3-PCO
F READ
WH WRITE
CONTROL
Al LOGIC
Al
RESET
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