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INSTRUCTION SET

Summary of Processor Instructions

Instruction Codel?) Clock(2! Instruction Code 1] Clock (2]

Mnemonic  Description D; Dg Ds Dy D3 D Dy Do Cycles Mnemonic  Description D; Dg Ds Dy D3 D, Dy Dy Cycles
MOV ,q, 2 Move register to register 01 DD DS S S 5 RZ Return on zero 1t 1 0 0 1 0 0 O 5/
MOV M, r  Move register to memory 0 1 1 1 0 §$ S S 7 RNZ Return on no zero 1 1 0 0 0 0 ¢Cc o 5/11
MOV, M  Move memory to register 01+ D DD 1 1 0 7 RP Return on positive 1 1 1 1 0 0 0 0 5/11
HLT Halt 0 1 1 1 0 1 1 0 7 RM Return on minus 11 1 1 1.0 0O 5/1
MVI ¢ Move immediate register 00 D DD 1 10 7 RPE Return on parity even T 1 1. 0 1 0 00 5/11
MVIM Move immediate memory o0 1 1 0 1 10 10 RPO Return on parity odd 1 1 1 0 0 0 0 O 5/11
INR ¢ Increment register 0 0 D D D1 0 O 5 RST Restart 11 A A A 1 1 1 1
DCR Decrement register 00 D DD 1 01 5 IN Input 11 0o 1 1 0 1 1 10
INR M Increment memory 00 1 1 0 1 0 O 10 ouT Output 1 1 0 1 0 0 1 1 10
OCRM Decrement memory 00 1 1 0 1 01 10 LXI B Load immediate register 00 0 0 0 0 0 1 10
ADDr Add register to A 1.0 0 0 0 S s S 4 PairB & C
ADCr Add register to Awithcarry 1 0 0 0 1 S S S 4 LXI D Load immediate register 00 0 1 00 0 1 10
SUBr Subtract register from A 1 0 6 1 0 S S S 4 PairD & E
SBBr Subtract register from A 1 0 0 1 1 S S S 4 LXIH Load immediate register 00 1 0 0 0 0 1 10

with borrow PairH & L
ANA ¢ And register with A 10 1 0 0 S S S 4 LX1 SP Load immediate stack pointer 0 0 1 1 0 0 0 1 10
XRAr Exclusive Or register with A 1 0 1 0 1 S S S 4 PUSH B Push register Pair B & C on t 1 0 0 0 1 0 1 n
ORA ¢ Or register with A 1 0 1 1 0§ S S 4 stack
CMPr Compare register with A 10 1 1 1 8 § 8§ 4 PUSHD  Push register Pair D & E on 11 0 1 0 1 0 1 "
ADD M Add memory to A 1 0 0 0 O 1 1 0 7 stack
ADCM Add memory to Awithcarry 1 0 0 0 1 1 1 0 7 PUSHH  Push register Pair H & L on 11 1 0 0 1 01 n
SUB M Subtract memory from A 1 0 0 1 0 1 1 0 7 stack
SBB M Subtract memory from A 10 0 1 1 1 1 0 7 PUSH PSW  Push A and Flags 11 1 1 0 1 0 1 1"

with borrow on stack
ANA M And memory with A 10 1 0 0 1 10 7 POPB Pop register pair B & C off 1 1 0 0 0 0 0 1 10
XRAM Exclusive Or memory with A 10 1 0 1 1 1 0 7 stack
ORAM Or memory with A 10 1 1 0 1 1 O 7 POPD Pop register pair D & E off 11 0 1 0 0 0 1 10
CMP M Compare memory with A 1 0 1 111 10 7 stack
ADI Add immediate to A 11 0 0 0 1 10 7 POPH Pop register pair H & L off 11 1 0 0 0 0 1 10
ACI Add immediate to A with 11 0o 0 1 1 1 0 7 stack

carry POPPSW  Pop A and Flags 11 1 1 0 0 0 1 10
Sul Subtract immediate from A 11 6 1 0 1 1t O 7 off stack
S8l Subtract immediate from A 11 0 1 1 1 1 0 7 STA Store A direct o0 1t 1 0 0 1 0 13

with borrow LDA Load A direct 0 0 1 1 1.0 1 0 13
ANI And immediate with A 11 1 0o 0 1 1 0 7 XCHG Exchange D& E,H& L 11 1 0 0 1 1 4
XRI Exclusive Or immediate with 1 1 10 1 1 1 0 7 Registers

A XTHL Exchange top of stack,H & L 11 1 0 0 0 1 1 18
ORI Or immediate with A T 1 1 1 0 1 1 0 7 SPHL H & L to stack pointer T 1 1 1 1 0 0 1 5
cPl Compare immediate with A T 1 1 1 11 10 7 PCHL H & L to program counter T 1 1 0 1 0 0 1 5
RLC Rotate A left 00 0 0 0 1 1 4 DAD B AddB&CtoH& L 00 0 0 1 0 0 1 10
RRC Rotate A right 00 0 0 1 1 1 4 DADD AddD&EtoH&L 60 0 1 1 0 01 10
RAL Rotate A left through carry 00 0 1 0 1 1 1 4 DAD H AddH& LtoH&L 00 1t 0 t 0 0 1 10
RAR Rotate A right through 60 0 1 1 1 1 4 DADSP  Add stack pointer to H & L 00 1 1 1 0 0 1 10

carry STAX B Store A indirect 00 6 0 0 0 1 0 7
Jmp Jump unconditional T 1 0 0 0 0 1 1 10 STAXD  Store A indirect 00 0 1 00 10 7
i Jump on carry 1 0 1 1 0 10 10 LDAXB  Load A indirect 00 0 0 1 0 t 0 7
INC Jump on no carry t 1 0 1 0 0 10 10 LDAXD  Load A indirect 00 0 1 1 0 10 7
iz Jump on zero T 1 0 0 1.0 10 10 INX B Increment B & C registers 00 0 0 0 0 1 1 5
INZ Jump on no zero 1 1 0 0 0 0 1 0 10 INX D increment D & E registers 00 0 1 0 0 1 1 [
» Jump on positive T 1 1 1 0 0 10 10 INX H Increment H & L registers 00 1 0 0 0 1 1 5
™ Jump on minus T 1 1 1 1 0 10 10 INX SP Increment stack pointer 00 1t 1 0 0 1 1 5
JPE Jump on parity even 1 1 0 1 0 10 10 DCX B Decrement B & C 000 0 0 1 0 1 1 5
PO Jump on parity odd Tt 1 1 0 00 10 10 DCX D Decrement D & E 00 0 1 1 0 1 1 5
CALL Call unconditional 11 0 0 1 1 0 1 17 DCXH Decrement H & L 00 1 0 1 0 11 5
cc Call on carry Tt 1. 0 1 1 1 00 nn7 DCX SP Decrement stack pointer 00 1 1 10 11 5
CNC Call on no carry 1 1+ 0 1t 0 1 0 0 1n7 CMA Complement A 00 1 0 1t 1 1 1 4
cz Call on zero Tt 1+ 0 0 1 1 0O 1N STC Set carry 00 1 1 0 1 11 4
CNZ Call on no zero 1 1 0 0 0 1 0 O [RTAR) cMC Complement carry o0 1 1 1 1 11 4
ce Call on positive 11 1 1 0 1 0 0O 1N DAA Decimal adjust A 0o 1 0 0 1V 11 4
C™m Call on minus 11 1 1 1 1 0 0 nunmn SHLD Store H & L direct 00 1 0 0 0 1 0 16
CPE Call on parity even 11 1 0 1 1 0 0 1n7 LHLD Load H & L direct oo 1 0 1 0 10 16
CcPO Call on parity odd 1 1 1 0 0o 1 0 O 117 El Enable Interrupts 1 1 1 1 10 1 1 4
RET Return 1 1 0 0 1t 0 0 1 10 DI Disable interrupt T 1 1 1 0 0 11 4
RC Return on carry 11 0 t 1.0 0O 5/11 NOP No-operation 0 0 0 0 0 0 O O 4
RNC Return on no carry 11 0 1 0 0 0 O 5/11
NOTES: 1. DDD or SSS —000B — 001 C—-010D — 011 E—100H — 101 L — 110 Memory — 111 A.

2. Two possible cycle times, (6/11) indicate instruction cycles dependent on condition flags.



INSTRUCTION SET

Summary of Processor Instructions

By Alphabetical Order
Instruction Code ] Clock(2] Instruction Codell) Clock[2)

Mnemonic Beseription D Dg Ds Dy D3 Dz Dy Dy Cycles Masmonic Deseription 0, Dg Dsg Dg 03 Dz Dy Dp Cydes
ACl Add immediate 10 A with 1 1 0 0 1 1 1 0 7 MVIM Move immediate memory 0 0 1 1 0 1 1 0 10

carry MVie Move immediate register 0 0 D D 0 1 1 0 7
ADC M Add memory to A with carry 1 0 0 0 1 1 1 0 7 MOV M, r Move register to memory 0 1 1 1 0 S N S 7
ADCr Add register to A with carry 1 0 0 0 1 s S S 4 MOV, M Move memory to register [] 1 D D 0 1 1 (1] ?
ADD M Add memory to A 1 0 0 0 0 1 0 1 7 MOV q,2 Move register to register 0 1 0 D D s S S 5
ADD ¢ Add register to A 1 0 0 1] 0 S S S 4 NOP No-operation 0 0 0 0 0 0 0 0 4
ADI Add immediate to A 1 1 0 0 0 1 1 0 7 ORA M Or memory with A 1 [} 1 1 0 1 1 0 ?
ANA M And memory with A ] 0 1 0 0 1 1 0 7 ORA ¢ Or register with A 1 0 1 1 0 s S S 4
ANA T And register with A 1 0 1 0 0 S S S 4 ORI Or immediste with A 1 1 1 1 0 1 1 0 ?
ANI And immediate with A 1 1 1 0 0 1 1 0 ? out Output 1 1 0 1 0 0 1 1 10
CALL Call unconditional 1 1 0 0 1 1 9 1 17 PCHL H & L to program counter 1 1 1 0 1 0 0 t 5
cc Call on carry 1 1 0 1 1 1 0 0 1n? POPB Pop register pair B & C off 1 1 0 0 0 0 0 1 10
CcM Call on minus 1 1 1 1 1 1 0 0 un? stack
CMA Compliment A 0 0 1 0 1 1 1 1 4 POP D Pop register pair D & E off 1 1 0 1 1] 0 0 1 10
CMC Compliment carry 0 0 1 1 1 1 1 1 4 stack
CMP M Compare memory with A 1 0 1 1 1 1 1 0 7 POPH Pop register pair H & L off 1 1 1 0 0 0 0 1 10
CMPr Compare register with A 1 0 1 1 1 S S S 4 stack
CNC Czll on no carry 1 1 0 1 0 1 0 0 nne POP PSW Pop A and Flags 1 1 1 1 0 0 0 1 10
CNZ Call on no zero 1 1 0 0 0 1 0 0 117 of stack
cP Call an positive 1 1 1 1 0 1 0 0 117 PUSH B Push register Pair 8 & C on 1 1 [] 0 0 1 0 1 n
CPE Call on parity even 1 1 1 0 1 1 0 0 1Mn? stack
cP Compare immediate with A 1 1 1 1 1 1 1 0 7 PUSH D Push register Pair D & E on 1 1 0 1 0 1 0 1 ]
CPO Call on parity odd 1 1 1 [} 0 1 0 0 1mn? stack
[#4 Call on zero 1 1 0 0 1 1 0 0 117 PUSHH Push register Poir H & L on 1 1 1 0 0 1 0 1 n
DAA Decimal adjust A [1] 0 1 0 0 1 1 1 4 stack
DADB AddB&CIOH&L 6 0 o0 o0 1 0 0 1 0 PUSHPSW  Push A and Flags T 1y 0 1 0 1M
DAD D AddD&EOHAL [} 0 0 1 1 0 0 i 10 on stack
DAD H Add H& Lo H& L 0 0 1 0 1 0 0 1 10 RAL Rotate A left through carey 0 0 0 1 0 1 1 1 4
DAD SP Add stack pointer to H& L 0 0 1 1 1 0 0 1 10 RAR Rotate A right through 0 0 0 1 1 1 1 4
DCR M Cecrement memory 0 0 1 1 0 1 0 1 10 arry
DCR¢ Decrement register 0 0 [} D 1] 1 0 1 5 RC Return on carry 1 1 0 1 1 0 0 0 s/
Dcx s Oecrement B & C 0 0 0 0 1 0 1 1 5 RET Retura 1 1 0 0 1 0 0 1 10
DCX D Decrement D & E 6 0 0 1 1 0 1 1 5 RLC Rotate A left 0 0 0o o0 o0 1 1 1 4
OCX H Cecrement H & L 0 0 1 0 1 0 1 1 [ RM Return on minus 1 1 1 1 1 0 0 0 M
DCX SP Decrement stack pointer o0 1 1 1 0 1t 1 5§ RNC Return on no carry t 1t 0 1 0 0 0 0 S5M
] Disble Interrupt 1 1 1 1 0 0 1 1 4 RNZ Return on no zero 1 1 0 0 0 0 0 0 s/11
El Enable Interrupts 1 1 1 1 1 0 1 1 4 RP Return on positive 1 1 1 1 0 0 1] 0 5M
HLT Halt 0 1 1 1 0 1 1 0 7 RPE Return on perity even 1 1 1 0 1 0 0 0 s/
IN Input 1 1 0 1 1 0 1 1 10 RPO Return on parity odd 1 1 1 ] 0 0 1] 0 s/
INRM Increment memory 0 0 1 1 0 1 0 0 10 RAC Rotate A right 0 0 0 0 1 1 1 1 4
INRr Increment register 0 0 D D D 1 0 0 [ RST Restart 1 1 A A A 1 1 1 n
INX B Increment 8 & C registers 0 0 0 0 0 0 1 1 s RZ Return on zero 1 1 0 [} 1 0 0 0 sMm
INX D Increment O & E registers 0 0 0 1 0 0 1 1 [ SBB M Subtrect memory from A 1 0 0 1 1 1 1 0 7
INXH Increment H & L registers 0 0 1 0 1] 0 1 1 5 with borrow
INX SP Increment stack pointer 0 0 1 1 0 0 1 1 5 SBB s Subtract register from A 1 0 0 1 1 S S 4
Jc Jump on carry 1 1 0 1 1 0 1 0 10 with borrow
M Jump on minus 1 1 1 1 1 0 1 0 10 $B1 Subtract immediate from A 1 1 0 1 1 1 1 1] 7
JMP Jump unconditional 1 1 0 0 [ 0 1 1 10 with borrow
JNC Jump on na carry 1 1 /] 1 0 0 1 0 10 SHLD Store H & L direct 0 0 1 0 0 0 1 0 16
INZ Jump on na zera 1 1 0 0 0 0 1 0 10 SPHL H & L to stack pointer 1 1 1 1 1 [] 0 1 5
JP Jump on positive 1 1 1 1 o -0 1 0 10 STA Store A direct 0 0 1 1 0 0 1 0 13
JPE Jump on parity even 1 1 1 0 1 0 1 0 10 STAX B Store A indirect 0 0 0 0 0 0 1 0 7
JPO Jump on parity odd 1 1 1 0 0 0 1 0 10 STAX D Store A indirect 0 0 0 1 0 1] 1 0 7
32 Jump on zero 1 ] 0 0 1 0 1 0 10 STC Set carry 0 0 1 1 0 1 1 1 4
LDA Load A direct 0 0 1 1 1 0 1 0 13 susm Subtract memory from A 1 0 0 1 0 1 1 0 7
LDAX B Load A indiract 0 0 0 0 1 0 1 0 7 SUBr Subtract register from A 1 0 0 1 0 S S S 4
LDAX D Load A indirect 0 0 0 1 1 0 1 0 ? sul Subtract immedsate from A 1 1 0 1 0 1 1 0 7
LHLD Load H & L direct 0 0 1 [} i 0 1 0 16 XCHG Exchange D & E,H& L 1 i 1 0 1 0 1 1 4
LXI 8 Load immediate segister 0 0 0 0 0 0 0 1 10 Registers

Pair8 & C XBRA M Exclusive Or memory with A 1 0 1 0 1 1 0 7
LXI D Load immediate register [] L] 0 1 0 0 0 1 10 XRA 1 Exclusive Or register with A 1 0 1 0 1 S S S 4

Pair D & E XR) Exclusive Or immediate with 1 1 1 0 1 1 1 (] 7
LXIH Load immediate register 0 0 1 0 0 0 0 1 10 A

Pair H& L XTHL Exchange 1op of stack, H & L 1 1 1 0 0 0 1 1 18
LXI SP Load immadiate stack pointer 0 0 ] 1 0 0 0 1 10
NOTES: 1. DDD or SSS —000B — 001 C— 010D —011E — 100H — 101L — 110 Memory — 111 A,

2. Two possible cycle times, (6/11) indicate instruction cycles dependent on condition flags.
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