Instruction Set
C500 Family

SIEMENS

4.4 Instruction Set Summary Tables

The following two tables give a survey about the instruction set of the C500 family microcontrollers.
In table 4-3 the instructions are ordered in functional groups. In table 4-4 the instructions are
ordered in the hexadecimal order of their opcode.

4.4.1 Functional Groups of Instructions

Table 4-3 :
Instruction Set Summary

Mnemonic Description Byte |Cycle

Arithmetic Operations

ADD ARn Add register to accumulator 1 1
ADD  A.direct Add direct byte to accumulator 2 1
ADD A @Ri Add indirect RAM to accumulator 1 1
ADD A,#data Add immediate data to accumulator 2 1
ADDC A,Rn Add register to accumulator with carry flag 1 1
ADDC Adirect Add direct byte to A with carry flag 2 1
ADDC A @Ri Add indirect RAM to A with carry flag 1 1
ADDC A, #data Add immediate data to A with carry flag 2 1
SUBB A,Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 1
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 1
SUBB A, #data Subtract immediate data from A with borrow 2 1
INC A Increment accumulator 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 1
INC @Ri Increment indirect RAM 1 1
DEC A Decrement accumulator 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 1
DEC (@Ri Decrement indirect RAM 1 1
INC DPTR Increment data pointer 1 2
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 4
DA A Decimal adjust accumulator 1 1

Semiconductor Group

4-82

1998-04-01



SIEMENS

Instruction Set
C500 Family

Table 4-3 :

Instruction Set Summary (cont’d)

Mnemonic

Description

Byte |Cycle

Logic Operations

ANL A,Rn AND register to accumulator 1 1
ANL A,direct AND direct byte to accumulator 2 1
ANL A, @Ri AND indirect RAM to accumulator 1 1
ANL  Ai#data AND immediate data to accumulator 2 1
ANL  direct,A AND accumulator to direct byte 2 1
ANL  direct,#data AND immediate data to direct byte 3 2
ORL ARn OR register to accumulator 1 1
ORL  A,direct OR direct byte to accumulator 2 1
ORL A ,@Ri OR indirect RAM to accumulator 1 1
ORL A#data OR immediate data to accumulator 2 1
ORL  direct,A OR accumulator to direct byte 2 1
ORL  direct,#data OR immediate data to direct byte 3 2
XRL A,Rn Exclusive OR register to accumulator 1 1
XRL  Adirect Exclusive OR direct byte to accumulator 2 1
XRL A @Ri Exclusive OR indirect RAM to accumulator 1 1
XRL  Ai#data Exclusive OR immediate data to accumulator 2 1
XRL  direct,A Exclusive OR accumulator to direct byte 2 1
XRL  direct,#data Exclusive OR immediate data to direct byte 3 2
CLR A Clear accumulator 1 1
CPL A Complement accumulator 1 1
RL A Rotate accumulator left 1 1
RLC A Rotate accumulator left through carry 1 1
RR A Rotate accumulator right 1 1
RRC A Rotate accumulator right through carry 1 1
SWAP A Swap nibbles within the accumulator 1 1
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Table 4-3 :
Instruction Set Summary (cont’d)
Mnemonic Description Byte |Cycle

Data Transfer

MOV ARn Move register to accumulator

MOV A direct Move direct byte to accumulator
MOV A @Ri Move indirect RAM to accumulator
MOV A #data Move immediate data to accumulator
MOV RnA Move accumulator to register

MOV  Rn,direct Move direct byte to register

MOV  Rn,#data Move immediate data to register
MOV  direct,A Move accumulator to direct byte
MOV direct,Rn Move register to direct byte

MOV  direct,direct Move direct byte to direct byte

MOV  direct,@Ri Move indirect RAM to direct byte
MOV  direct,#data Move immediate data to direct byte
MOV @Ri,A Move accumulator to indirect RAM
MOV  @Ri,direct Move direct byte to indirect RAM
MOV  @Ri, #data Move immediate data to indirect RAM

MOV  DPTR, #data16 | Load data pointer with a 16-bit constant
MOVC A,@A + DPTR | Move code byte relative to DPTR to accumulator
MOVC A,@A +PC Move code byte relative to PC to accumulator

= = N = NN |= == =22 a2 QI =DM INDINDINDN=IND=N|=

= | = = | = I NDINDINDINDINDINDINDINDINDI=|IND=INDDNDDNDIN|=]=2| N ===

MOVX A, @Ri Move external RAM (8-bit addr.) to A

MOVX A, @DPTR Move external RAM (16-bit addr.) to A
MOVX @RiA Move A to external RAM (8-bit addr.)

MOVX @DPTR,A Move A to external RAM (16-bit addr.)
PUSH direct Push direct byte onto stack

POP  direct Pop direct byte from stack

XCH ARn Exchange register with accumulator

XCH Addirect Exchange direct byte with accumulator

XCH A @Ri Exchange indirect RAM with accumulator
XCHD A,@Ri Exchange low-order nibble indir. RAM with A

1) MOV A,ACC is not a valid instruction
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Table 4-3 :
Instruction Set Summary (cont’d)

Mnemonic Description Byte |Cycle

Boolean Variable Manipulation

CLR C Clear carry flag 1 1
CLR  bit Clear direct bit 2 1
SETB C Set carry flag 1 1
SETB bit Set direct bit 2 1
CPL C Complement carry flag 1 1
CPL  bit Complement direct bit 2 1
ANL  C,bit AND direct bit to carry flag 2 2
ANL  C,/bit AND complement of direct bit to carry 2 2
ORL C,bit OR direct bit to carry flag 2 2
ORL C,/bit OR complement of direct bit to carry 2 2
MOV  C,bit Move direct bit to carry flag 2 1
MOV  bit,C Move carry flag to direct bit 2 2
Program and Machine Control

ACALL addr11 Absolute subroutine call 2 2
LCALL addr16 Long subroutine call 3 2
RET Return from subroutine 1 2
RETI Return from interrupt 1 2
AJMP addri1 Absolute jump 2 2
LJMP addr16 Long iump 3 2
SIMP el Short jump (relative addr.) 2 2
JMP @A + DPTR Jump indirect relative to the DPTR 1 2
JZ rel Jump if accumulator is zero 2 2
JNZ rel Jump if accumulator is not zero 2 2
JC rel Jump if carry flag is set 2 2
JNC el Jump if carry flag is not set 2 2
JB bit,rel Jump if direct bit is set 3 2
JNB bit,rel Jump if direct bit is not set 3 2
JBC bit,rel Jump if direct bit is set and clear bit 3 2
CJINE A.direct,rel Compare direct byte to A and jump if not equal 3 2
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Table 4-3 :
Instruction Set Summary (cont’d)
Mnemonic Description Byte |Cycle
Program and Machine Control (cont'd)
CJUNE A #data,rel Compare immediate to A and jump if not equal 3 2
CJINE Rn,#data rel Compare immed. to reg. and jump if not equal 3 2
CIJNE @Ri,#data,rel |Compare immed. to ind. and jump if not equal 3 2
DJNZ Rn,rel Decrement register and jump if not zero 2 2
DJNZ direct,rel Decrement direct byte and jump if not zero 3 2
NOP No operation 1 1
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4.4.2 Hexadecimal Ordered Instructions

Table 4-4 :

Instruction List in Hexadecimal Order

Op- | Mnemonic Op- | Mnemonic Op- | Mnemonic

Code Code Code

00y |NOP 204 |JB bit.rel 404 |JC rel

01y |AJMP addrit 21y |AJMP addri1 414 |AJMP addrit

024 |LJMP addr16 224 |RET 424 |ORL direct,A

034 |RR A 234 |RL A 434 |ORL direct#data

04y |INC A 24 |ADD  A#data 44y |ORL  A#data

054 |INC  direct 254 |ADD Adirect 454 |ORL  Addirect

064 |INC @RO 264 |ADD A,@RO 464 |ORL A,@RO

074 |INC @R1 274 |ADD A,@Rf 474 |ORL A,@Rf

08y |INC RO 284 |ADD ARO 484 |ORL ARO

094 |INC R1 294 |ADD ARt 49y |ORL ARt

OAy |INC R2 2Ay |ADD AR2 4A |ORL AR2

0By |INC R3 2By |ADD ARS3 4By |ORL ARS3

0CH |INC R4 2CH |ADD AR4 4CH |ORL AR4

0Dy |INC  R5 2Dy |ADD AR5 4Dy |ORL AR5

OEH |INC R6 2Eq |ADD AR6 4E4 |ORL AR6

OFy |INC R7 2Fy |ADD AR?7 4Fy |ORL AR7

104 |JBC  bitrel 30y |JNB  bit.rel 504 |JNC rel

11y |ACALL addri1 31y |ACALL addri1 514 |ACALL addri1

124 |LCALL addr16 32y | RETI 524 |ANL  direct,A

134 |[RRC A 334 |RLC A 534 |ANL direct#data

144 |[DEC A 34 |ADDC A #data 544 |ANL  Aj#data

154 |DEC direct 354 |ADDC Adirect 554 |ANL  Adirect

16y |DEC @RO 36 |ADDC A,@RO 564 |ANL A ,@RO

174 |DEC @Rt 374 |ADDC A @R1 574 |ANL A @R1

184 |DEC RO 384 |ADDC ARO 584 |ANL ARO

194 |DEC R1 394 |ADDC A,R1 594 |ANL A,R1

1Ay |DEC R2 3A4 |ADDC AR2 5AH |ANL  AR2

1By |DEC RS3 3By |ADDC AR3 5By |ANL  AR3

1Cy |DEC R4 3CH |ADDC AR4 5CH |ANL AR4

1Dy |DEC R5 3Dy |ADDC AR5 5Dy |ANL AR5

1Eq |DEC R6 3Ey |ADDC AR6 5E4 |ANL  AR6

1Fy |DEC R7 3Fy |ADDC AR7 5F4 |ANL  AR7
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Table 4-4 :

Instruction List in Hexadecimal Order (cont’d)

Op- | Mnemonic Op- | Mnemonic Op- | Mnemonic

Code Code Code

60y |JZ rel 804 |SJMP rel A0y |ORL C,/bit

614 |AJMP addrif 81y |AJMP addrif Aly |AJMP addrif

624 |XRL direct,A 824 |ANL Cbit A2y |MOV C,bit

634 |XRL direct#data 834 |MOVC A ,@A+PC A3 |INC DPTR

644 |XRL A#data 84y | DIV AB A4y |[MUL AB

654 |XRL  Adirect 85y | MOV direct,direct A5y |-

66 |XRL A,@RO 86 |MOV direct,@R0O A6y |MOV  @RO,direct

674 |XRL A @R1 874 |MOV direct,@R1 A74 |MOV  @R1,direct

684 |XRL ARO 884 |MOV direct,RO A8y |MOV RoO,direct

69 |XRL AR1 894 |MOV direct,R1 A9y |MOV Ri,direct

6Ay |XRL AR2 8Ay |MOV direct,R2 AAy |MOV  R2direct

6By |XRL ARS3 8By |MOV direct,R3 ABy |MOV  Rg3,direct

6CH |XRL AR4 8CH |MOV direct,R4 ACH |MOV R4.direct

6Dy |XRL AR5 8Dy |MOV direct,R5 ADy |MOV  Rb5,direct

6E4 |XRL AR6 8EHy |MOV direct,R6 AEy |MOV  Re6,direct

6F4 |XRL AR7 8Fy | MOV direct,R7 AFy |MOV  R7.direct

704 |JNZ el 904 |MOV DPTR,#data1l6 |BOy |ANL  C,/bit

71 |ACALL addri1 91y |ACALL addri1 B1y | ACALL addrif

724 |ORL  C,direct 92 |MOV bit,C B2y |CPL  bit

734 |JMP  @A+DPTR 934 |MOVC A,@A+DPTR |B3y [CPL C

744 |MOV  A#data 94y |SUBB A #data B4y | CINE A,#data,rel

754 |MOV direct,#data 954 |SUBB A,direct B54 | CJNE A,directrel

76y |MOV  @RO,#data 96 |SUBB A,@RO B6y |CJNE @RO0,#data,rel

774 |MOV  @R1,#data 974 |SUBB A ,@R1 B74 |CJNE @Rf1,#data,rel

784 |MOV RO.#data 984 |SuBB A,RO B8y |CJNE RO,#data,rel

794 | MOV Ri.#data 994 |SuBB AR1 B9y |CJNE R1,#data,rel

7A4 |MOV R2#data 9A4 |SUBB AR2 BAy |CJNE R2#data,rel

7By |MOV R3.#data 9By |SuBB A,R3 BB |CJNE R3,#data,rel

7CH |MOV R4.#data 9CH |SuBB A,R4 BCH |CJNE R4,#data,rel

7Dy |MOV  Rb5.#data 9Dy |SuBB AR5 BDy |CJNE R5,#data,rel

7EH |MOV R6.#data 9EH |SUBB A,R6 BEH |CJNE R6,#data,rel

7F4 |MOV R7.#data 9Fy |SuBB A,R7 BFy |CJNE R?7#data,rel
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Table 4-4 :
Instruction List in Hexadecimal Order (cont’d)
Op- | Mnemonic Op- | Mnemonic
Code Code
COH |PUSH direct EO |[MOVX A,@DPTR
Ciy |AJMP addrif E1q |AJMP addrii
C24 |CLR bit E24 [MOVX A,@RO
C34 |[CLR C E34 |MOVX A @Rf
C4y |SWAP A E44 [CLR A
C54 [XCH  Adirect E54 |MOV  Adirect
C6y |XCH A,@RO E64 |[MOV A,@RO
C74 |[XCH A @R1 E74 |[MOV A,@R1
C84y |XCH ARO E84 |MOV ARO
C94 [XCH ARf1 E94 |MOV AR1
CAy |XCH AR2 EAy MOV AR2
CBy |XCH ARS3 EBy |[MOV ARS3
CCH |XCH AR4 ECH |[MOV AR4
CDy |XCH AR5 EDy |[MOV AR5
CEH |XCH AR6 EEH |[MOV ARG6
CFy |XCH AR7 EFy |MOV AR7
DOy |POP  direct FOy |MOVX @DPTRA
D1y | ACALL addrif Fiy | ACALL addrif
D2 | SETB bit F24 |MOVX @RO,A
D3y |SETB C F3q |MOVX @R1,A
D4y | DA A F4q |CPL A
D54 | DJNZ direct,rel F54 | MOV direct,A
D6y |XCHD A,@RO F6y |MOV @RO,A
D74 |XCHD A,@R1 F74 |[MOV  @R1,A
D84 [DJNZ RO,rel F84 |[MOV ROA
D9y [DJNZ Rirel F94 [MOV Ri1A
DAy [DJNZ R2rel FAH |[MOV R2A
DBy [DJNZ R3rel FBy |[MOV R3A
DCH [DJNZ R4rel FCH [MOV R4A
DDy |DJNZ R5rel FDy MOV R5A
DEH |DJNZ Ré6,rel FEH |[MOV R6A
DFy |DJNZ R7rel FFy |[MOV R7,A
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