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- Data memory

- Program memory

- Instruction Register,

- Instruction cycle

- Machine cycle

- Imstruction Set
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- 1 state =

- 1 MC (machine cycle) =
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6. MOVX A,@DPTR

MOVX @R1,A (2 AZUUN)
7. MOV A #O5H

MOVC A@A+DPTR (1 AZLUW)
8. MOV PSW,#08H

MOV AR4 (1 azuuu)
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9. MOV 05H,90H
MOV R0,#90H
MOV A@RO (2 Azuun)
10, SETB C
SUBB ARO
MOV 10H,C (3 AzLUY)
1. ADD A #0ASH
MOV 0FOH,A
DA A (3 AZLLUU)
12. MOV AH#OS5
MOV DPTR, #1000H
JMP @A+DPTR (2 AZLUN)
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13. ANL AHOFH

MOV 32H,A

ORL 33H,A

XRL 34H,#0FOH

MOV A@R1

RL A

MOV 35H,A

RRC A

MOV 36H,A

SWAP A

XCH A3MH (7 AZUUY)
14. INC @R1 (1 AIZIUU)

15. LCALL 2FFFH (2 AZLUY)
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3.2) Power-On-Reset
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1) ROM

2) PROM

3) EPROM

4) EEPROM

5)FLASH
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0x0000 — Ox | FFF EPROM#1 (8K)
0x2000 — 0x3FFF EPROM#2 (8K)

0x4000 — 0x7FFF EPROM#1 (16K)
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Internal Data Memory
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80C51 Family and instruction set

80C51 FAMILY INSTRUCTION SET

Table 7. 80CS51 Instruction Set Summary

Interrupt Response Time: Refer to Hardware Description Chapter.
Instructions that Affect Flag Settings(}

Instruction Flag Instruction Flag
C OV AC C OV AC

ADD X X X CLRC 0
ADPDC X X X CPLC X
SuUBB X X X ANL C bit X

MUL 0 X ANL C./bit X

Div 0 X ORL C bit X

DA X ORL G, /bit X

RRC X MOV C,bit X

RLC X CJNE X
SETB C 1

(YINote 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.

Notes on instruction set and addressing modes:

Rn Register R7-R0 of the currently selected Register Bank.

direct 8-bit internal data location’s address. This could be an Intemal Data RAM location (0-127) or a SFR [i.e., HO port,
control register, status register, etc. (128-255)].

@Ri 8-bit internal data RAM location {0-255) addressed indirectly through register R1 or R0,

#data 8-bit constant included in the instruction.

#data 16 16-bit constant included in the instruction

addr 16 16-bit destination address. Used by LCALL and LUMP. A branch can be anywhere within the 64k-byte Program
Memory address space.

addr 1 11-bit destination address. Used by ACALL and AJMP. The branch will be within the same 2k-byte page of
pragram memory as the first byte of the following instruction.

rel Signed (two's complement) 8-bit offset byte. Used by SJMP and alt conditional jumps. Range is —128 to +127
byles relative to first byte of the following instruction.
bit Direct Addressed bit in Internal Data RAM or Special Function Register.
MNEMONIC DESCRIPTION BYTE OSCILLATOR
ARITHMETIC OPERATIONS

ADD A.Rn Add register to Accumulator 1 12
ADD A direct Add direct byte to Accumulator 2 12
ADD A@Ri Add indirect RAM to Accumulator 1 12
ADD Ajidata Add immediate data to Accumulator 2 12
ADDC ARn Add register to Accumulator with carry 1 12
ADDC A.direct Add direct byte to Accumulator with carry 2 12
ADDC A @Rt Add indirect RAM to Accumulator with carry 1 12
ADDC A#data Add immediate data to Agc with cary 2 12
SUBB A RN Subtract Register from Agc with borrow 1 12
SUBB Adirect Subtract direct byte from Apg with borrow 2 12
suBB A@Ri Subtract indirect RAM from Apc with borrow 1 12
SuBb Adtdata Subtract immediate data from Acc with borrow 2 12
INC A Increment Accumutlator 1 12
INC Rn Increment register 1 12

All mnemonics copyrighted © Intel Corporation 1980

1997 Sep 18 13
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80C51 Family and instruction set

Table 7.  80C51 Instruction Set Summary (Continued)

MNEMONIC DESCRIPTION BYTE O RO
ARITHMETIC OPERATIONS (Continued)
INC direct Increment direct byte 2 12
INC @Ri Increment indirect RAM 1 12
DEC A Decrement Accumulator 1 12
DEC Rn Decrement Register 1 12
DEC direct Decrement direct byte 2 12
DEC @Ri Decrement indirect RAM 1 12
INC OFTR increment Data Pointer 1 24
MUL AB Multiply A and B 1 48
Div AB Divide A by 8 1 48
DA A Decimal Adjust Accumulator 1 12
LOGICAL OPERATIONS
ANL ARnN AND Register to Accumulator 1 12
ANL Adirect AND direct byte to Accumulator 2 12
ANL A@Ri AND indirect RAM to Accumulator 1 12
ANL A fdata AND immediate data to Accumulator 2 12
ANL direct,A AND Accumulator to direct byte 2 12
ANL direct #data AND immediate data to direct byte 3 24
QRL A.Rn OR register to Accumulator 1 12
ORL A direct OR direct byte to Accumulator 2 12
ORL A @Ri OR indirect RAM to Accumulator 1 12
ORL Adidata OR immediate data to Accumulator 2 12
ORL direct,A OR Accumulator to direct byte 2 12
ORL direct #data OR immediate data to direct byte 3 24
XRL A.Rn Exclusive-OR register to Accumulator 1 12
XRL A direct Exclusive-OR direct byte to Accumulator 2 12
XRL A @RI Exclusive-OR indirect RAM to Accumulator 1 12
XR1L A fidata Exclusive-OR immediate data to Accumulator 2 12
XRL direct A Exclusive-OR Accumulator to direct byte 2 12
XRL direct #data Exclusive-OR immediate data to direct byte 3 24
CLR A Clear Accumulator 1 12
CPL A Complement Accumulator 1 12
RL A Rotate Accumulator left 1 12
RLC A Rotate Accumulator left through the camry 1 12
RR A Rotate Accumutator right 1 12
RRC A Rotate Accumnulator right through the carry 1 12
SWAP A Swap nibbles within the Accumulator 1 12
DATA TRANSFER
MOV A.Rn Move register to Accumulator 1 12
MOV A direct Move direct byte to Accumutator 2 12
MOV A@Ri Move indirect RAM to Accumulator 1 12

All mnemonics copyrighted © Intel Corporation 1980

1997 Sep 18 14
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Table 7.  80C51 Instruction Set Summary (Continued)

MNEMONIC DESCRIPTION BYTE osgéléli'gBOR
DATA TRANSFER (Continued)
MOV A ddata Move immediate data to Accumulator 2 12
MOV Rn,A Move Accumulator to register 1 12
MOV Rn direct Move direct byte to register 2 24
MOV RN itdata Move immediate data to register 2 12
MOV direct,A Move Accumulator to direct byte 2 12
MOV direct,Rn Move register to direct byte 2 24
Mov direct,direct Move direct byte to direct 3 24
MOV direct, @Ri Move indirect RAM to direct byte 2 24
MOV direct,#data Move immediate data to direct byte 3 24
MOV @Ri,A Move Accumulator to indirect RAM 1 12
MOV @Ri,direct Move direct byte to indirect RAM 2 24
MOV @RI #data Move immediate data to indirect RAM 2 12
MOV DPTR #data16 Load Data Painter with a 16-bit constant 3 24
MOVC A @A+DPTR Move Code byte relative to DPTR to Age 1 24
MOVC A @A+PC Move Code byte relative to PC to Ace 1 24
MOWVX A @RI Move external RAM (8-bit addr) to Agc 1 24
MOVX A@DFPTR Move external RAM (16-bit addr) to Agc 1 24
MOVX A@Ri,A Move Ace to external RAM (8-bit addr) 1 24
MOWX @DPTRA Move Acc to extemal RAM (16-bit addr) 1 24
PUSH direct Push direct byte onto stack 2 24
POP direct Pop direct byte from stack 2 24
XCH ARn Exchange register with Accumulator 1 12
XCH Adirect Exchange direct byte with Accumulator 2 12
XCH A@Ri Exchange indirect RAM with Accumulator 1 12
XCHD A@Ri Exchange low-order digit indirect RAM with Agc 1 12
BOOLEAN VARIABLE MANIPULATION
CLR C Clear carry 1 12
CLR bit Clear direct bit 2 12
SETB C Set carry 1 12
SETB bit Set direct bit 2 12
CPL Cc Complement carry 1 12
CPL bit Complement direct bit 2 12
ANL C,bit AND direct bit to carry 2 24
ANL C,/bit AND complement of direct bit to carry 2 24
ORL C.bit OR direct bit to carry 2 24
ORL C./bit OR complement of direct bit to carry 2 24
MOV C,bit Maove direct bit to carry 2 12
MOV bit,C Move carry to direct bit 2 24
JC ref Jump if carry is set 2 24
JNC rel Jump if carry not set 2 24
All mnemonics copyrighted @ intel Corporation 1980
1997 Sep 18 15

1997 Sep 18 16
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Table 7. 80C51 Instruction Set Summary (Continued)

MNEMONIC DESCRIPTION BYTE Osgélﬁl?SEOR
BOOLEAN VARIABLE MANIPULATION (Continued)
JB rel Jump if direct bit is set 3 24
JNB rel Jump if direct bit is not set 3 24
JBC bit,rel Jump if direct bit is set and clear bit 3 24
PROGRAM BRANCHING
ACALL addr11 Abselute subroutine call 2 24
L.CALL addr1g Long subroutine call 3 24
RET Return from subroutine 1 24
RETI Return from interrupt 1 24
AJMP addri1 Absolute jump 2 24
LJMP addr16 Long jump 3 24
SJMP rel Short jump {relative addr) 2 24
JMP @A+DPTR Jump indirect retative to the DPTR 1 24
Jz rel Jump if Accumutator is zero 2 24
JINZ rel Jump if Accumulator is not zero 2 24
CJUNE A directrel Compare direct byte to A and jump if not equat 3 24
CJNE A #data,rel Compare immaediate to A and jump if not equat 3 24
CJNE RN #data,rel Compare immediate to register and jump if not 3 24
equal
CJINE @Ri #data,rel Compare immediate to indirect and jump if not 3 24
equal

DJUNZ Rn,ret Decrement register and jump if not zero 2 24
DJNZ direct,re Decrement direct byte and jump if not zero 3 24
NOP No operation 1 12

All mnemanics copyrighted © Intel Corporation 1980
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