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SYMBOL NAME ADDRESS
> ACC ACCUMULATOR OEOH
* B B REGISTOR OROH
* PSW PROGRAM STATUS WORD ODOH

SP STACK POINTER 81H
DPIR DATA POINTER {CONSIST OF DPH,PPL} 83H
DPL | 82H
* PO PORT 0 S0H
* p1 PORT 1 90H
) PORT 2 OAOH
* p3 PORT 3 OBOH
* 1P INTERUPT PIORITY CONTROL OBSH
* 1E INTERUPT ENABLE CONTROL 0A8H
TMOD TIMER/COUNTER MODE CONTROL 89H
+*T2CON TIMER/COUNTER CONTROL OCSH
TCON TIMER/COUNTER 2 CONTROL 8SH
THO e 0 {HIGH BYTE} 8CH
TLO hev) Xy 0 {LOW BYTE} 8CH
TH1 AN 7 1 {HIGH BYTE]} 8DH
TL1 p N —— e LOWE T T 8BG
+ TH2 e i 2 {HIGH BYTE} 0CDH
+ 12 Lo 2 {LOW BYTE) oceH
+ RCAP2H i 2 CAPTURE REG {H1} 0CBH
+ RCAP2L Mot 2 CAPTURE REG {LOW}  0CAH
* SCON SERIAL CONTROL 98H
SBUF SERIAL DATA BUFF 99H
PCON POWER CONTROL 87H
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SYMBOL POSITION NAME AND SIGNIRICANCE

CY PSW.7 CARRY FLAG
AC PSW.6 AUXILLARY CARRY FLAG
{FOR BCD OPERATION}

FO PSW.5 FLAG 0 {FOR GENERAL PURPOSES}

RS1 PSW.4  REGISTOR BANK SELECT CONTROL BITS 1 & 0
SET/CLEAREL BY SOLFWARE TO DETERMINE

RSO PSW.3 WORKING REGISTOR BANK {SEE NOTE}

ov PSW.2 OVERFLOW FLAG

: PSW.1 {RESERVED}

P PSW.0 PARIY FLAG.
SET/CLEARED BY HARDWARE EACH INSTRUCTION TO
IBDICATE AN ODD/EVEN NUNBER OF’ONE”BITS IN
THE ACCUMULATOR.,, IE. EVEN PAFITY.
NOTE- THE CONSISTS OF {RS1, RSO}JENABLE THE WORKING REGISTOR BANKS
AS FOLLOWS. |
{00} - BANK 0 {00H-07H}
{0.1} - BANK 1 {0SH-OFH}
{1.0} - BANK 2  {10H-17H}
{1.1] - BANK 3 {18H-1FH}

0
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P31

P3.2

P33

P34

P3.5

P3.6

P3.7

T2EX

RXD
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TO
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{TIMER/COUNTER 2 EXTERNAL INEUT}
{TIMER/COUNTER 2 CAPTURE/RELOAD TRIGGER}
{SERIAL INPUT PORT}

{SERIAL OUTRUT PORT}

{EXTERNAL INTERUPT}

{EXTERNAL INTERUPT}

{TIMER/COUNTER 0 EXTERNAL INPUT}
{TIMER/COUNTER 1EXTERNAL INPUT}
{EXTERNAL DATA MEMORY WRITE STROBE}

(EXTERNAL DATA MEMORY READ STROBE}
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ORL {LOGIC OR, eg, ORL P2, A}

XRL {LOGIC EX-OR eg, XRL P3, A}

JBC {JUMP IF BIT = 1 AND CLEAR BIT, eg, JBC PL1, LAEL}
CPL {COMPLEMENT BIT, e.g, CPL P3.0} l

INC {(INCREMENT, eg, INC P2}

DEC {DECREMENT, eg, DEC P2}

DINZ (DECREMENT AND JUMP IF NOT ZERO,c.g, DINZ P3,LABEL}

MOV PX.Y,C{MOVE CARRY BIT TO BIT Y OF PORT X}
CLR RX.Y {CLEAR BIT Y OF PORT X}

SET RX.Y {SET BIT Y OF PORT X}
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orgE 00h

ljmp‘ begin
g****¥section interrup0 Program¥Ekes

org 03h

ajmp service_int0

{¥%k%k%k¥section door and locker Program¥b¥¥eikyx

b

org 100h
begin: cilir pleh
maov Sp,#10h

mov ie

mo

acall gen_sound?2

s Jjmp lock
gen_soundl: mov rO,#0dh
delayl: nop
mov rl,#0ffh
delay2s - nop
mov r2,#0ffh

delay3: nop

s} 80 service interrup?

b iset ie register

$.set tcon register

regdister
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djnz
Vdjnz
dinz
mov
mov
mov

Lt nop

"gen_sound?2:
delay5:

mov

delay6: nop

mov

delay7: nop

dinz

djnz

dinz

mov

r2,delay3

Pl,delayZ

rO,delayl

a,#3fh : iset
pl,a jout

r3,#0ffh

rd4,#0ffh

r1,#0ffh

r2,#0ffh

r2,delay?7
rl,;delay6
rO,delayh

a,#Obf‘h : ;set

channall

channalil

channali

channal?2
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mov r3,#0ffh ,

ditiy nop
mov r4,H#0ffth
(012453 nop

djnz r4,d2

dinz n3,dl

Clin p1.5. : istop channal?2

ret ‘
;****%****%%**%*********%*************%**

: subrut ine intQ
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delayili:

djnz r5,delayl0

djnz r4,delay8

mov a,#0fah istop work <glass
mov pai.a isensor stop bhit
mov r7,#0ffth

loopti: dinz r74loopi
loop2: setbh ° p3.0 smotorl stop

mov ro,#0dh - . y
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mov ri,#0ffh
deliayld: @ nop
mov r2,#0ffth
delay14; noep
djnz rz,delayi4
djnz rl,delayi3
djnz rO,delay12
cir p3.0 imotor!l working
mov rd,#1ch idelay time of motori

delayl5: nop

delayil6:

safety_1: push ace

mov psw,#00011000b
R_1:<H mov ri,#12h
t3: nop
mov  r2,#0ffh
b4 nop ‘
mov r3,#0ffh
t5:¢ nop

Laﬂmiﬁtﬁmaﬂmiﬁamuﬁﬁ’ﬁ%ma’f%’]ﬁ%amiﬁﬂmwhﬁfu WougelmhlUlguseleviaunizen

g & & XY ¥ i Ve N ) o Ao ° P
Lidansdilas weau Snviavhudlvidaulailom wagsiasaadadudnvetenalsynasminisinbuly



dinz 2. t4

dinz riliit 3

mov a,#7fh

mov pl,a

mov r6,#0ffth
LG nop

mov r7,#0ffh
7 nop

dinz Rl b

djnz ré6,t6
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MCS®-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

MCS®-51 INSTRUCTION SET

Table 10. 8051 instruction Set Summary

Interrupt Response Time: Refer to Hardware De-
scription Chapter.

Instructions that Affect Flag Settings(1)

Instruction Flag Instruction Flag
C Ov AC C Ov AC

ADD X XX CLRC (¢}
ADDC X X=X CPLC X
susB X X X ANLCbit X

MUL O X ANL C./bit X

DIv O X ORLCbit ~ X

DA X ORLCbit ~ X

RRC X MOV Cphit X

RLC X CINE X
SETBC 1

(DNote that operations on SFR byte address 208 or
bit addresses 209-215 (i.e., the PSW or bits in the
PSW) will also affect flag settings.

Note on instruction set and addressing modes:

Rn — Register R7-R0 of the currently se-
lected Register Bank.

— 8-bit internal data location’s address.
This could be an Internal Data RAM
location (0-127) or a SFR [ie., 170
port, control register, status register,
etc. (128-255)].

— 8&-bit internal data RAM location (0-
255) addressed indirectly through reg-
ister R1 or RO.

#data — 8-bit constant included in instruction.

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

direct

@Ri

addr 16 — 16-bit destination address. Used by
LCALL & LIMP. A branch can be
anywhere within the 64K-byte Pro-
gram Memory address space.

addr 11— 11-bit destination address. Used by

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

rel — Signed (two's complement) &-bit offset
byte. Used by STMP and all condition-
al jumps. Range is —128 to +127
bytes relative to first byte of the fol-
lowing instruction.

bit — Direct Addressed bit in Internal Data
RAM or Special Function Register.

Mnemonic

Description

Byte

Osclliator
Period

MCS-51

ARITHMETIC OPERATIONS

ADD

ADD

ADD

ADD

ADDC

ADDC

ADDC

ADDC

susB

SuBB

suBB

suBB

INC

INC
INC

INC

DEC

DEC

DEC

DEC

ARn
A.direct
A,GRi

A, #data

ARn

A direct

A €Ri

A, #dzata

ARn

A direct

A.CGRi

A, #cata

Rn

direct

ERi

Add register to
Accumulator
Add direct byte to
Accumulator
Add indirect RAM
te Accumuiator
Add immediate
datato
Accumulator
Add register to
Accumuiator
with Carry

Add direct byte to
Accumulator
with Carry

Add indirect
RAMto
Accumulator
with Carry

Add immediate
datato Acc

with Carry
Subtract Register
from Acc with
borrow

Subtract direct
byte from Acc
with borrow
Subtract indirect
RAM from ACC
with borrow
Subtract
immediate data
from Acc with
borrow
Increment
Accumulator
Increment register
Inciement direct
byte

Increment direct
RAM

Decrement
Accumulator
Decrement
Register
Decrement direct
byte

Decrement
indirect RAM

12

12
12

12

12

All mnemonics copyrighted € Intel Corporation 1980
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MCS®-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

Table 10. 8051 Instruction Set Summary (Continued)

1
Mnemonic Description Byte O::!'I:;or Maemonic Description Byte O;s’zirli.::’or
ARITHMETIC OPERATIONS (Continued) LOGICAL OPERATIONS (Continued)
INC DPTR Increment Data 1 24 RL A Rotate 1 12
Pointer Accumulator Left
MUL AB Multiply A & B 3] 48 RLC A Rotate 1 12
DIV AB Divide A by B 1 48 Accumulator Left
DA A Decimal Adjust 3 1 through the Carry
Accumutator RR A Rotate 1 12
LOGICAL OPERATIONS Accumulator
ANL ARn AND Register to 1 12 Right
Accumulator RRC A Rotate 1 12
ANL A direct AND direct byte 2 12 Accumulator
to Accumulator Right through
ANL A E@Ri AND indirect 1 12 the Carry
RAM to SWAP A Swap nibbles 1 12
Accumulator within the
ANL . A #data AND immediata 2 12 Accumulator
data to DATA TRANSFER
Accumulator MOV  ARn Move 1 12
ANL direct,A AND Accumulator 2 12 reqister to
to direct byte Accumulator
ANL direct, #data  AND immediate 3 24 MOV  Adirect Move direct 2 12
Gata to direct byte byte to
ORL ARn OR register to 1 12 Accumulator
Accumulator MOV A ERi Move indirect 1 12
ORL Adirect OR direct byte to 2 12 RAM to
Accumulator Accurnulator
ORL ~A,ERi OR indirect RAM 1 12 MOV A #data Move 2 12
te Accumulator immediate
ORL A, #data OR immediate 2 12 data to
cata to Accumulator
Accumulator MOV Rn,A Move 1 12
ORL direct,A OR Accumulater 2 12 = Accumulator
to direct byte 1o register
ORL direct #data OR immediate 3 24 MOV  Rn,direct Move direct 2 24
data to direct byte byte to
XRL ARn Exciusive-OR 1 12 register
register to MOV  Rn,#data  Move 2 12
Accumulator immediate data
XRL A.direct Exclusive-OR 2 12 to register
dirgct byte to MOV  direct,A Move 2 12
Accumulator Accumuiator
XRL A ERi Exclusive-OR 1 12 to direct byte
indirect RAM to MOV direct,Rn Move register 2 24
Accumulator to direct byte
XRL A, #data Exclusive-OR 2 12 MOV  direct,direct Move direct 3 24
immediate data to byte io direct
Accumulator MOV  direct,@Ri  Move indirect 2 24
XRL direct,A Exclusive-OR 2 12 RAM to
Accumulator to direct byte
direct byte MOV direct, #data Move 3 24
XRL direct, #date Exclusive-OR 3 24 immediate data
immediate data to direct byte
to direct byte MOV  eRiA Move 1 12
CLR A Ciear 1 12 Accumulator to
Accumulator indirect RAM
CPL A Complement 1 12 All mnemonics copyrighted € Intsl Corporation 1980
Accumulator g

MCS-51
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| Table 10. 8051 Instruction Set Summary (Continued)

Mnemonic Description Byte O:Z‘:::LN Mnemonic Description Byte 0:2‘::::'
DATA TRANSFER (Continued) BOOLEAN VARIABLE MANIPULATION
MOV  @Ri,direct Move direct 2 24 CLR C Ciear Carry 1 12
byte to CLR bit Ciear direct bit 2 12
indirect RAM SETB C Set Carry 1 12
MOV  €Ri #data Move 2 12 SETB  bit Set direct bit 2 12
immediate CPL C Compiement 1 12
data to Carry
indirect RAM CPL bit Complement 2 12
MOV DPTR, #data16 Load Data 3 24 direct bit
Pointer with a ANL Cbit AND direct bit 2 24
16-bit constant to CARRY
MOVC A.€A+DPTR  Move Code 1 24 ANL C./bit  AND complement 2 24
byte relative to of direct bit
; g DPTR to Acc to Carry
MOVC A.2A+PC Move Code 1 24 ORL C.bit OR direct bit 2 24
byte relative to to Carry
PC to Acc ORL C./bit  OR complement 2 24
MOVX AE€Ri Move 1 24 of direct bit
‘ External to Carry
RAM (8-bit MOV C.bit Move direct bit 2 12
addr) to Acc to Carry
MOVX A eDPTR Move 1 24 MOV bit,C Move Carry to 2 24
External direct bit
RAM (16-bit JC rel Jump it Carry 2 24
addr) to Acc is set
MOVX "&RiA Move Acc to 1 24 INC el Jump if Carry 2 24
External RAM not set
i {8-bit addr) J8 bitrel  Jump if direct 3 24
MOVX @DPTR,A Move Acc to 1 24 8it1s set
External RAM JNB bitrel  Jump if direct 3 24
H (16-bit addr) Bit1s Not set
! PUSH direct Push direct 2 24 JBC bitrel  Jump if direct 3 24
byte onto Sitisset&
stack clear bit
POP  direct Pop direct 2 24 PROGRAM BRANCHING
| byle from ACALL addr11 Absolute 2 24 |
stack Subroutine [
XCH ARn Exchange 1 12 Call |
register with LCALL addri6 Long 3 2473
Accumulator Subroutine |
XCH  Agirect Exchange 2 12 Cali |
direct byte RET Return from 1 24 !
with Subroutine I
Accumulator RETI Return from 1 24 |
XCH AR Exchange . 1 12 interrupt f
indirect RAM AJMP  addri1  Absolute 2 24 |
with Jump {
Accumulator LIMP  addri6 LongJump 3 24 1
XCHD A,€Ri Exchange low- 1 12 SIMP  re! Short Jump 2 24 ]
{ order Digit (relative addr) ‘
l indirect RAM All mnemonics copyrighted ©intet Corporation 1980
with Acc
|
! /0
~
i N
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Table 10. 8051 Instruction Set Summary (Continued)

Mnemonic Description

Byte

Osclliator
Period

PROGRAM BRANCHING (Continued)

JMP €A+DPTR Jump indirect
reiative to the
DPTR

Jz rel Jump if
Accumutator
is Zero

INZ rel Jump if
Accumulator
is Not Zero

CJINE A direct rel Compare
direct byte to
Acc and Jump
if Not Equal

CUNE A, #datarel Compare
immediate to
Acc and Jump
if Not Equal

1

24

24

24

24

24

Osciliator

Mnemonic Description Byte Period

PROGRAM BRANCHING (Continued)

CINE  Rn,#data rel Compare 3 24
immediate to
register and
Jump if Not
Equal

CINE  ERi #data,rel Compare 3 24
immediate to
indirect and
Jump if Not
Equal

DJINZ Rnrel Decrement 2 24
register and
Jump if Not
Zero

DINZ directrel Decrement 3 24
direct byte

and Jump i
Not Zero
NOP No Operation 1 1245

All mnemonics copyrighted ©Iinte! Corporation 1980
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MCS€-51 PROGRAMMER’S GUIDE AND INSTRUCTION SET

Table 11. Instruction Opcodes in Hexadecimal Order

C’::;e :uan;t::: Mnemonic Operands Cie;e :J'usn;t::; Mnemonic Operands

00 1 NOP 33 1 RLC A

01 2 AJMP code addr 34 2 ADDC A, #data

02 3 LIMP code addr 35 2 ADDC A.data adar

03 1 RR A 36 1 ADDC A,€RO

04 1 INC A 37 1 ADDC A,GR1

05 2 INC data addr 38 1 ADDC A.RO

06 1 INC &R0 39 1 ADDC AR1

07 1 INC @R1 3A 1 ADDC A.R2

08 1 INC RO 38 1 ADDC AR3

09 1 INC R1 3C 1 ADDC AR4

0A 1 INC R2 3D 1 ADDC AR5

08 A INC R3 3E 1 ADDC ARE

oc 1 INC R4 3F 1 ADDC AR7

oD 1 INC R5 40 2 JC code addr

OE d INC R6 41 2 AJMP code addr

OF 1 INC R7 42 2 ORL datz addr,A

10 3 JBC bit addr, code addr 43 3 ORL data addr, # data

1 2 ACALL code addr 44 2 ORL A.#data

12 3 LCALL code addr 45 2 ORL A.data addr

13 1 RRC A 46 3} ORL A,€RO

14 1 DEC A 47 1 ORL A.GR1

15 2 DEC data addr 48 1 ORL A.RO

16 1 DEC €RO 49 1 ORL AR1

17 1 DEC €R1 4A 1 CRL AR2

18 1 DEC RO 48 1 CRL AR3

19 1 DEC R1 4C 1 ORL AR4

1A 1 DEC R2 4D 1 ORL AR5

1B 1 DEC R3 4E 1 ORL ARE

1C i) DEC R4 4F 1 ORL AR7

D) 1 DEC R5 50 2 JINC code addr

1E 1 DEC R6 51 2 ACALL code addr

1 1 DEC R7 52 2 ANL datz addr A i

20 3 J8 bit addr, code addr 53 3 ANL datz acdr.#data |

21 2 AIMP code addr 54 2 ANL A =data |

22 1 RET 55 ' ANL A.date addr ]

23 1 RL A 56 1 ANL AE&RO i

24 2 ADD A, #data 57 1 ANL A.€R1 !

25 2 ADD Adata addr 58 1 ANL £50 !

26 1 ADD A.ERO 59 1 ANL AR1

27 1 ADD A.€R1 5A 1 ANL £R2 i

28 1 ADD ARO 58 1 ANL AR3 !

29 1 ADD AR1 5C 1 ANL £.R4 i

2A 1 ADD A.R2 5D 1 ANL ARS {

28 1 ADD £R3 SE 1 ANL 486 i

2C 1 ADD AR4 S5F 1 ANL AR7 i

2D 1 ADD AR5 60 2 JZ code acdr i

2E 1 ADD AR 61 2 AIMP code agdr i

2F 1 ADD AR7 62 2 XRL 32tz 3537 A !

3 3 INB bit addr, code addr | 65 3 XAL s21a agdr +data |

31 2 ACALL code addr 64 2 XAL 4. % data |

32 1 RETI | 1 65 2 XRL A data addr i
MCS-51
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MCS¢-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

Tabie 11. Instruction Opcodes in Hexadecimal Order (Continued)

c’:ed: :'ug\y l::; Mnemonic Operands C:e:e :'u;; L::; Mnemonic Operands
66 1 XRL A,ERO 99 1 susB AR1
67 1 XRL AGR1 SA i) SuBB AR2
68 1 XRL A RO 9B 1 SusB AR3
69 1 XRL AR1 9C 1 susB AR4
64 1 XRL AR2 SD 1 SuBB AR5
6B 1 XRL AR3 9E ) susB AR6
6C 1 XRL AR4 9F 1 SuBs8 AR7
6D 1 XRL AR5 AO 2 ORL C./bt addr
6E 1 XRL AR6 Al 2 AJMP code addr
6F 1 XRL AR7 A2 2 MOV C,bit addr
70 2 JNZ code addr A3 1 INC DPTR
71 2 CALL code addr A4 1 MUL AB
72 2 ORL C,bit addr A5 ressrved
73 1 JMP @A+ DPTR A6 2 MOV ©RO,data addr
74 2 MOV A, #data A7 2 MOV €R1,cata addr
75 3 MOV data addr, # data AB 2 MOV R0,data addr
76 2 MOV @RO0, # data AS 2 MOV R1,datz addr
77 2 MOV €R1, #data AA 2 MOV R2,data addr
78 2 MOV RO, # data AB 2 MOV R3,datz addr
79 2 MOV R1,#data AC 2 MOV R4 .data addr
7A 2 MOV R2, # data AD 2 MOV R5,datz addr
78 2 MOV R3, # data AE 2 MOV Rt data addr
7C 2 MOV R4, # data AF 2 MOV R7,dzta addr
7D 2 MOV RS, # data BO 2 ANL C./bit addr
7E 2 MOV RE, #data B1 2 ACALL code agdr
7F 2 MOV R7.#data B2 2 CpPL bit addr
80 2 SIMP. code addr B3 1 CPL C
81 2 AIMP code addr B4 3 CJUNE A, #data,code addr
82 2 ANL C.bit addr 85 3 CINE A data addr,code aadr
83 1 MOVC AEGA+PC B6 3 CJNE 2RO, # data.code addr
€4 1 DIV AB 87 3 CJNE @R1, #data,code addr
85 3 MOV data addr, data addr B8 3 CINE RO, # data,code addr
86 2 MOV data addr,€ RO B9 3 CJINE R1,#data,code addr
87 2 MOV data addr,€R1 BA 3 CJNE R2,#data,code addr
88 2 MOV data addr,RO BB 3, CJNE A3, # data,code addr
89 2 MOV data addr,R1 B8C 3 CUNE R4, # data.code addr
BA 2 MOV deta addr,R2 BD 3 CJUNE RE, # data,code addr
8B 2 MOV data addr,R3 BE 3 CJNE RE6, # gata,code addr
8C 2 MOV datz agdr,R4 BF 8 CJNE R7.#data,code addr
8D 2 MOV data addr,R5 co 2 PUSH data aadr
8E 2 MOV data addr,R6 C1 2 AJMP code addr
8F 2 MOV data addr,R7 Cc2 2 CLR bit addr
90 3 MOV DPTR. #data c3 1 CLR (o
i 2 ACALL code addr C4 1 SWAP A
92 2 MOV bit addr,C C5 2 XCH A.datz addr
93 1 MOVC A GA+DPTR C6 1 XCH A €RO
94 2 suBB A #data Cc7 1 XCH A ER1
85 2 susB A,data addr c8 1 XCH ARO
96 1 SuBB A.GRO c9 A XCH AR1
97 1 suBB A@R1 CA 1 XCH AR2
98 1 SusB A.RO CcB 1 XCH AR3

MCS-51
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!

Hex Number

Table *1. Instruction Opcodes in Hexadecimal Order (Continued)
T

Hex

Number

: Code of Bytes Mnemonic Operands ‘ Code of Bytes Mnemonic Operands

i cc 1 XCH AR4 ’ £6 1 MOV A &R0

| CD 1 XCH AR5 i E7 1 MOV A ER1

| CE 1 XCH ARS i E8 1 MOV ARO

J' CF 1 XCH AR7 ! £9 1 MOV AR1

i DO 2 POP data addr EA 1 MOV AR2

: D1 2 ACALL code addr | EB 1 MOV AR3

| D2 2 SETB bit addr ! EC 1 MOV AR4

| D3 1 SETB c : ED 1 MOV ARS

| D4 1 DA A EE 1 MOV £R6

‘ D5 3 DINZ datz addr,code addr | EF 1] MOV AR7

| D6 1 XCHD A,.GRO i FO 1 MOVX €DPTR.A
D7 1 XCHD AER1 | F1 2 ACALL code addr
D8 2 DJNZ RO.code addr i F2 1 MOVX GRO,A
De 2 DJNZ R1,code addr i F3 1 MOVX ER1.A
DA 2 DJINZ R2,code adar | F4 1 CPL A
DB 2 DINZ R3,code addr 1 F5 2 MOV data addr, A
DC 2 DJNZ Ré,code addr i F6 1 MOV ER0.A
DD 2 DINZ RS,code addr ! F7 1 MOV €R1,A
DE 2 DJINZ R6,code addr f F8 1 MOV RO,A
DF 2 DINZ R7,code addr | F9 1 MOV R1,A
EO 1 MOVX A&DPTR | FA 1 MoV R2.A
E1 2 AIMP code addr | FB 1 MOV R3,A
E2 1 MOVX AE€RO i FC 1 MOV R4,A
E3 1 MOVX A&R1 | FD 1 MOV R5,A

! E4 1 CLR A | FE 1 MOV RE.A

Es 2 MoV A datz addr i Lr:r: 1 MoV R7.A
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ACALL addri1

INSTRUCTION DEFINITIONS

Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:

Absclute Call

ACALL unconditionally calls a subroutine located at the indicated zddress. The instruction
increments the PC twice to obtain the address of the following instruction, then pushes the
16-bit result onto the stack (low-order byte first) and increments the Stack Pointer twice. The
destination address is obtained by successively concatenating the five high-order bits of the
incremented PC, opeode bits 7-5, and the second byte of the instruction. The subroutine called
must therefore start within the same 2K block of the program memory as the first byte of the
instruction following ACALL. No flags are affected.

Initially SP equals 07H. The label "SUBRTN" is 2t program memory location 0345 H. After
executing the instruction,

ACALL SUBRTN

at location 0123H, SP will contain O9H, internal RAM locztions 08H and 09H will contain
25H and O1H, respectively, and the PC will contain 0345H.

2
2

[at0a9281 [0001 ]| [a7a6252¢] a3 2220

_ACALL

0PC) At 2

(SP) <« (SP) + 1

((SP)) <= (PC7.0)

(SP) < (SP) + 1

((SP)) «= (PC;5.¢)
(PCi0.0) < page address




-
 int
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ADD A,<src-byte>

Function:

Description:

Example:

ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A.direct
Bytes:
Cycles:
Encoding:

Operation:

MCS-51

Add

ADD adds the byte variable indicated to the Accumulator, leaving the result in the Accumula-
tor. The carry and auxiliary-carry flags are set, respectively, if there is a carry-out from bit 7 or
bit 3, and cleared otherwise. When adding unsigned integers, the carry flag indicates an
overflow occured.

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not bit 6;
otherwise OV 1s cleared. When adding signed integers, OV indicates & negative number <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>