8085 Instruction Mnemonic Meanings

Data Transfer Group Logical Group Branch Group
Instruction Mnemonic Meaning Flags Instruction |Mnemonic Meaning Flags Instruction Mnemonic Meaning Flags
zf Cf Pf Sf zf | Cf  Pf Sf zf  Cf | Pf Sf
MOV dreg, sreg MOVe CMP reg CoMPare X | X X JMP label  |JuMP unconditional
MVI  reg, byte MoVe Immediate CPI  byte ComPare Immediate X | X X JZ label |Jump if Zero
MVX drp, srp :/IoVe; eXtended-register (pseudo CMA CoMplement Accumulator INZ label |Jump if No Zero
or high & low MOVs) CMC CoMplement Carry X JP label  |Jump if Positive
LXI rp, word | Load eXtended-register Immediate sTC SeT Carry 1 M label Jump if Minus
XCHG eXCHanGe hl with de SHLR Shift HL Right x e label Jump if Carry
LDA  |addr LoaD Accumulator direct ANA reg ANd Accumulator x 0 x x JNC label  |Jump if No Carry
STA |addr STore Accumulator direct ANl byte ANd Immediate x| 0/ x x| JIM label  Jump if True sign Minus
LDAX B ;;?Enﬁgglﬂ;:;tg: ‘i3r::direct via ORA reg OR AccumL'JIator x| 0 x X JTP label |Jump ?f Trufe sign Positive
Store Accumulator indirect via ORI byte OR Immediate x| 0 x X JPE label  |Jump if Parity Even
STAX B eXtended-register Bc XRA reg eXclusive oR Accumulator x 0 x x JPO label  |Jump if Parity Odd
LoaD Accumulator indirect via XRIl  byte eXclusive oR Immediate x 0 x x CALL label | CALL unconditioanl
LDAX |D eXtended-register De RAL Rotate Accumulator Left through carry X cz label | Call if Zero
STAX D Store Accumulator indirect via RAR Rotate Accumulator Right through carry X CNZ label Call if No Zero
eXtended-register De RLC Rotate accumulator Left Circular x cp label | Call if Positive
LHLD |addr Load HL Direct RRC Rotate accumulator Right Circular X cMm label |Call if Minus
SHLD |addr Store HL Dir.ect - RDEL Rotate DE Left through carry X cc label | Call if Carry
LHLI kg:g L Indirect via extended CNC  label cCall if No Carry
SHLI Store HL Indirect via extended Stack, Input/Output, & Machine Control Group CPE label |Call if Parity Even
register de Instruction Mnemonic Meaning Flags CPO  label |Call if Parity Odd
Zf| Cf | Pf | Sf RET RETurn unconditional
Arithmetic Group PUSH rp PUSH on stack RZ Return if Zero
Instruction Mnemonic Meaning Flags POP  rp POP off stack RNZ Return if No Zero
Zf | Cf Pf Sf| |SPHL Stack Pointer from HL RP Return if Positive
ADD reg ADD X | X | X | X XTHL eXchange Top of stack with HL RM Return if Minus
ADI byte ADd Immediate X | x x| x IN port | INput from port RC Return if Carry
ADC reg |ADd with Carry X X X X OUT port |OUTput to port RNC Return if No Carry
ACI byte |Add with Carry Immediate x| x x x| DI Disable Interrupts RPE Return if Parity Even
SUB reg | SUBtract X X X X El Enable Interrupts RPO Return if Parity Odd
sul byte SUbtract Immediate x x| x x| RIM Read Interrupt Mask PCHL Program Counter from HL
SBB reg |SuBtract with Borrow X | X | X | X SIM Set Interrupt Mask RST n ReSTart
SBI byte Subtract with Borrow Immediate X X x| x NOP No OPeration RSTV ReSTart if oVerflow
DAA Decimal Adjust Accumulator X | X | X | X HLT HalT
INR reg INcrement Register X X | X
INX rp INcrement eXtended-register
DCR reg | DeCrement Register X | . X|X

DCX rp DeCrement eXtended-register

DAD rp Dual-register ADd to hl . Ll
HLMBC HL Minus BC x| x h x
DEHL byte |DE from HL plus byte

DESP byte |DE from SP plus byte




8085 Instruction Actions by Functional Group

Data Transfer Group Branch Group Logical Group
Instruction Mnemonic Meaning Flags Instruction Mnemonic Meaning Flags Instruction Mnemonic Meaning Flags
Zf Cf Pf Sf Zf Cf Pf Sf Zf  Cf Pf Sf
MOV dreg, dreg<=sreg JMP label |PC<=label CMP reg T<=A-reg X | X X X
sreg 1z label |if Zf=1 then PC<=label CPl  byte T<=A-byte X | x x| x
MVl reg, byte reg<=byte INZ  label if Zf=0 then PC<=label CMA A<=1's complement of A
MVX | drp, srp ;‘4%’\75“9 (pseudo for high & low P label |if Sf=0 then PC<=label cMC Cf<=1's complement of Cf x
M label |if Sf=1 then PC<=label STC Cf<=1 1
LXI rp, word rp<=word : .
XCHG HL<—DE while DE<=HL JC label |if Cf=1 then PC<=label SHLR HL<)_HL(/12C\;’VSET_:6<_H7 (extend X
oA lagar A<—baddr] JNC  label |if Cf=0 then PC<=label sign) an =
StA Taddr Iblaadri<A JTM  label if TSf=1 then PC<=label ANA reg  A<=AANDreg X 10 x|X
—b(BC JTP  label if TSf=0 then PC<=label ANl byte |A<=A AND byte x 0] x| x
LDAX B A<=Db[BC] JPE label |if Pf=1 then PC<=label ORA reg A<=A Inclusive OR reg x 0 x| x
STAX B b[BCl<=A JPO label |if Pf=0 then PC<=label ORI byte | A<=A Inclusive OR byte x 0 x| x
LDAX D A<=Db[DE - i
[ - : CALL label SP<=SP-2, w[SP]<=PC+3, PC<=label XRA |reg |A<=A Exclusive OR reg x|0]x|x
STAX |D b[DE]<=A if Zf=1 then SP<=5P-2, W[SP] XRI  byte  A<=A Exclusive OR byte X1 0 x| x
LHLD addr  HL<=w[addr] €z label " __pcy3 pc<=label RAL A<=A*2 where Cf<=A7 while .
SHLD jaddr  wladdrl<=HL Nz label if Zf=0 then SP<=SP-2, w[SP] AO<=Cf
LHLI HL<=w[DE] <=PC+3, PC<=label RAR A<=A/2 where Cf<=A0 while X
SHLI wIDE]<=HL P label f SF=0then SP<=SP-2, w[SP] AT<=Cf
<=PC+3, PC<=label RLC A7..A1<=A6..A0 while AO<=A7 and
. , o — Cf<=A7
Arithmetic Group M label if Sf=1 then SP<=SP-2, w[SP] .
- : . <=PC+3, PC<=label RRC A6..A0<=A7..Al while A7<=A0 and
Instruction Mnemonic Meaning Flags cc label if Cf=1 then SP<=SP-2, W[SP] Cf<=A0
Zf Cf Pf|Sf <=PC+3, PC<=label RDEL DE<=DE*2 where: Cf<=DE15 X
ADD  reg A<=A+reg X X X X Ne o apey if CF=0 then SP<=SP-2, w[SP] while DEO0<=Cf
ADI byte |A<=A+byte X X x| x <=PC+3, PC<=label _
ADC |reg A<=A+reg+Cf % x| x| x CPE  label IfPf=1then SP<=SP-2, w[SP] Stack, Input/Output, & Machine Control Group
<=PC+3, PC<=label . . .
ACI byte |A<=A+byte+Cf X X X x if Pf=0 then SP<—SP-2, W(SP] Instruction Mnemonic Meaning Flags
if Pf=0 then SP<=SP-2, w T
SUB reg A<=A-reg X X | XX CPO label <=PC+3, PC<=label zf | Cf  Pf | Sf
sul byte A<=A-byte X X X | x| RgT PC<=w[SP], SP<=5P+2 PUSH |rp SP<=SP-2, w[SP]<=rp
SBB  reg A<=A-reg-Cf X X X X Rz if Zf=1 then PC<=w[SP], SP<=SP+2 POP_tp rp<=WISP], SP<=SP+2
SBI byte A<=A-byte-Cf X | X | X|X RNZ if Zf=0 then PC<=w[SP], SP<=SP+2 SPHL SP<=HL
DAA in A3..tA0 ang A7.A4:if>9then +6, Rgp if Sf=0 then PC<=w[SP], SP<=SP+2 XTHL HL<=w[SP] while w[SP]<=HL
carry to nex =
R <y " RM if Sf=1 then PC<=w[SP], SP<=SP+2 IN_ port A<=data from port
reg reg<=re X X X =
N d i +g1 RC if Cf=1 then PC<=w[SP], SP<=SP+2 OUT port  data to port<=A
r rp<=r i i
R S RNC if Cf=0 then PC<=W[SP], SP<=SP+2 DI disable interrupts
e P B RPE if Pf=1 then PC<=w[SP], SP<=SP+2 El enable interrupts
P__|IP==rP RPO if Pf=0 then PC<=w[SP], SP<=5P+2 RIM A<=interrupt mask
DAD rp HL<=HL+rp . PCHL PC<=HL SIM interrupt mask<=A
HLMBC HL<=HL-BC X h | x i
RST In SP<=SP-2, W[SP]<=PC+1, PC<=n*8 NOP do nothing
DEHL byte DE<=HL+byte where nis 0to 7 HLT halt 8085 processor
DESP  byte DE<=SP+byte RSTV if OVf=1 then SP<=SP-2, w[SP]

<=PC+1, PC<=8+8



8085 Instructions by Mnemonic

Instruction Mnemonic Meaning Flags

Zf | Cf Pf Sf
ACI byte |Add with Carry Immediate X | X | X|Xx
ADC reg ADd with Carry X | X | X|X
ADD |reg ADD X X | X | X
ADI byte  ADd Immediate X | X | X|X
ANA reg ANd Accumulator X 0 x|x
ANI byte |ANd Immediate X 0 x|x
CALL |label | CALL unconditioanl
cCc label |Call if Carry
CM label Call if Minus
CMA CoMplement Accumulator
CMC CoMplement Carry
CMP reg CoMPare X X | X
CNC |label |Call if No Carry
CNZ label Call if No Zero
CpP label Call if Positive
CPE |label |Call if Parity Even
CPI byte |ComPare Immediate X | X | X|X
CPO label Call if Parity Odd
cz label | Call if Zero
DAA Decimal Adjust Accumulator X X | X
DAD rp Dual-register ADd to hl
DCR reg DeCrement Register X X | X
DCX rp DeCrement eXtended-register
DEHL byte | DE from HL plus byte
DESP byte | DE from SP plus byte
DI Disable Interrupts
El Enable Interrupts
ELMB HL Minus BC x x h|x
HLT HalLT
IN port INput from port
INR reg INcrement Register X X | X
INX rp INcrement eXtended-register
JC label Jump if Carry
M label | Jump if Minus
JMP label |JuMP unconditional
JNC label  |Jump if No Carry
JNZ label Jump if No Zero
JP label Jump if Positive
JPE label Jump if Parity Even
JPO label Jump if Parity Odd
JT™M label Jump if True sign Minus

Instruction Mnemonic Meaning Flags
Zf Cf Pf Sf

JTP label Jump if True sign Positive
JZ label Jump if Zero
LDA addr LoaD Accumulator direct

LoaD Accumulator indirect vi
LDAX B e?(iendggl—]re;i:tgr Bcd e

LoaD Accumulator indirect vi
LDAX 1D e‘))(iendg(cjllfre;i:tgr Ded ey
LHLD addr Load HL Direct
LHLI Loaq HL Indirect via extended

register de
LXI rp, word |Load eXtended-register Immediate
MOV grr:gg, MOVe
MVI reg, byte MoVe Immediate
MVX  drp, srp rI\:Iic@;ﬁe:&el)(()t\znl\slj‘cze)?/—sr)egister (pseudo for
NOP No OPeration
ORA reg OR Accumulator x 0
ORI byte OR Immediate x| 0
OUT | port OUTput to port
PCHL Program Counter from HL
POP rp POP off stack
PUSH rp PUSH on stack
RAL z{;):ra;e Accumulator Left through X
RAR ?;)rt?yte Accumulator Right through X
RC Return if Carry Ll
RDEL Rotate DE Left through carry .l x
RET RETurn unconditional
RIM Read Interrupt Mask .
RLC Rotate accumulator Left Circular Ll x
RM Return if Minus
RNC Return if No Carry
RNZ Return if No Zero
RP Return if Positive
RPE Return if Parity Even
RPO Return if Parity Odd .
RRC Rotate accumulator Right Circular Y
RST |n ReSTart
RSTV ReSTart if oVerflow
RZ Return if Zero
SBB reg SuBtract with Borrow X | X | X |X
SBI byte Subtract with Borrow Immediate X | X X |Xx

Instruction Mnemonic Meaning Flags
Zf Cf Pf Sf
SBI byte Subtract with Borrow Immediate X | X X|X
SHLD addr Store HL Direct
SHLI Sto_re HL Indirect via extended
register de
SHLR Shift HL Right X
SIM Set Interrupt Mask
SPHL Stack Pointer from HL
STA |addr STore Accumulator direct
tore Accumulator indirect vi
STAX B extended-register Be
tore Accumulator indirect vi
STAX D Sxtended-register Do
STC SeT Carry
SUB reg SUBtract X
SuUl byte SUbtract Immediate X
XCHG eXCHanGe hl with de .
XRA reg eXclusive oR Accumulator 0 X
XRI byte eXclusive oR Immediate 0 X
XTHL eXchange Top of stack with HL



8085 Machine Cycles by Functional Group

Data Transfer Group

Essential Cycles +register M involved EC

or condition Met +MM
Instruction Mnemonic Meaning Cycles
MOV  |dreg, sreg MOVe 04 +03
MVI reg, byte |MoVe Immediate 07 +03
MVX drp, srp L/Iig\r/]e&el)ét\snhﬁgii/;r)egister (pseudo for _
LXI rp, word  Load eXtended-register Immediate 10
XCHG eXCHanGe hl with de 04
LDA addr LoaD Accumulator direct 13
STA addr STore Accumulator direct 13
Aax B b Accumuator paiect i o7
STAX B Sxtendedrregister e 07
X D LSeD hccmstor prect i o7
STAX D Sxtended register e 07
LHLD addr Load HL Direct 16
SHLD |addr Store HL Direct 16
LHLI Iagad HL Indirect via extended register 10
SHLI Store HL Indirect via extended register 10

de
Arithmetic Group

Essential Cycles +register M involved EC

or condition Met +MM
Instruction Mnemonic Meaning Cycles
ADD reg ADD 04 +03
ADI byte ADd Immediate 07
ADC reg ADd with Carry 04 +03
ACI byte Add with Carry Immediate 07
SUB reg SUBtract 04 +03
Sul byte SUbtract Immediate 07
SBB reg SuBtract with Borrow 04 +03
SBI byte Subtract with Borrow Immediate 07
DAA Decimal Adjust Accumulator 04
INR reg INcrement Register 04 +06
INX p INcrement eXtended-register 06
DCR reg DeCrement Register 04 +06
DCX p DeCrement eXtended-register 06
DAD p Dual-register ADd to hl 10
HLMBC HL Minus BC 10
DEHL byte DE from HL plus byte 10
DESP  byte DE from SP plus byte 10

Logical Group Branch Group
Essential Cycles +register M involved or EC Essential Cycles +register M involved or EC
condition Met +MM condition Met +MM
Instruction Mnemonic Meaning Cycles Instruction Mnemonic Meaning Cycles
CMP reg CoMPare 04 +03 JMP label |JuMP unconditional 10
CPI byte ComPare Immediate 07 Jz label Jump if Zero 07 +03
CMA CoMplement Accumulator 04 JNZ label  Jump if No Zero 07 +03
CMC CoMplement Carry 04 JP label Jump if Positive 07 +03
STC SeT Carry 04 M label  Jump if Minus 07 +03
SHLR Shift HL Right 07 JC label  Jump if Carry 07 +03
ANA  reg ANd Accumulator 04 +03 JNC label  Jump if No Carry 07 +03
ANI byte ANd Immediate 07 JT™M label  Jump if True sign Minus 07 +03
ORA reg OR Accumulator 04 +03 JTP label Jump if True sign Positive 07 +03
ORI byte OR Immediate 07 JPE label Jump if Parity Even 07 +03
XRA reg eXclusive oR Accumulator 04 +03 JPO label Jump if Parity Odd 07 +03
XRI byte eXclusive oR Immediate 07 CALL |label |CALL unconditioanl 18
RAL Rotate Accumulator Left through carry 04 cCz label | Call if Zero 09 +09
RAR Rotate Accumulator Right through carry 04 CNZ label Callif No Zero 09 +09
RLC Rotate accumulator Left Circular 04 CP label Call if Positive 09 +09
RRC Rotate accumulator Right Circular 04 CM label Call if Minus 09 +09
RDEL Rotate DE Left through carry 10 CC label Call if Carry 09 +09
CNC label [Call if No Carry 09 +09
Stack, Input/Output, & Machine Control Group CPE |label Call if Parity Even 09 +09
Essential Cycles +register M involved or EC |CPO |label |Callif Parity Odd 09 +09
condition Met +MM | RET RETurn unconditional 10
Instruction Mnemonic Meaning Cycles Rz Return if Zero 06 +06
PUSH rp PUSH on stack 12/ RNZ Return if No Zero 06 +06
POP rp POP off stack 10 Rp Return if Positive 06 +06
SPHL Stack Pointer from HL 06 RM Return if Minus 06 +06
XTHL eXchange Top of stack with HL 16 RC Return if Carry 06 +06
IN port  INput from port 100 RNC Return if No Carry 06 +06
OUT port |OUTput to port 10 RPE Return if Parity Even 06 +06
DI Disable Interrupts 04 RPO Return if Parity Odd 06 +06
El Enable Interrupts 04 pCcHL Program Counter from HL 06
RIM Read Interrupt Mask 04 RST n ReSTart 12
SIM Set Interrupt Mask 04 RsTV ReSTart if oVerflow 06 +06
NOP No OPeration 04
HLT HalLT 05



8085 Instruction Mnemonics by Op-code

xOh xth | xah | x3n x4h X5h x6h x7h x8h x9h xAh xBh xCh xDh xEh xFh
00h-0Fh [NOP LXI B,w STAX B INX B INR B DCR B MVIB,b  |RLC HLMBC DAD B LDAXB  |DCXB INR C DCR C MVIC,b  RRC
10h-1Fh [SHLR LXI D,w STAX D INX D INR D DCR D MVID,b  |RAL RDEL DAD D LDAXD  DCXD INR E DCR E MVIEb  RAR
20h-2Fh [RIM LXI H,w SHLD INX H INR H DCR H MVIHb  DAA DEHLb  DADH LHLD DCX H INR L DCR L MVILb  CMA
30h-3Fh [sIM LXISPw STA@ INX SP INR M DCR M MVIMb  STC DESPb  DADSP  LDA@ DCXSP  |INRA DCR A MVIAb  CMC
40h-4Fh [MOVB,B MOVBC MOVBD MOVBE MOVBH MOVBL MOVBM MOVBA MOVCB MOVCC MOVCD |MOVCE |MOVCH MOVGL MOVCM |MOVCA
50h-5Fh |MOVD,B |MOVD,C MOVDD MOVDE MOVDH MOVDL MOVDM MOVDA MOVEB |MOVEC MOVED MOVEE MOVEH |MOVEL |MOVEM MOV EA
60h-6Fh [MOVH,B |MOVH,C MOVHD MOVHE MOVHH MOVHL MOVHM MOVHA MOVLB MOVLC MOVLD MOVLE MOVLH MOVLL MOVLM MOVLA
70h-7Fh [MOVM,B  MOVM,C MOVM,D MOVME MOVMH MOVML |HLT MOV MA |MOVAB |MOVAC MOVAD MOVAE MOVAH |MOVAL MOVAM MOVAA
80h-8Fh |ADD B ADD C ADD D ADD E ADD H ADD L ADD M ADD A ADC B ADC C ADC D ADC E ADC H ADC L ADC M ADC A
90h-9Fh [suB B SUB C SUB D SUBE SUB H SUB L SUB M SUB A ANA B ANA C ANA D ANA E ANA H ANA L ANA M ANA A
AOh-AFh |ANA B ANA C ANA D ANA E ANAH ANA L ANA M ANA A XRA B XRA C XRA D XRA E XRA H XRA L XRA M XRA A
BOh-BFh |ORA B ORA C ORAD ORAE ORA H ORA L ORA M ORA A CMP B CMP C CMP D CMP E CMP H CMP L CMP M CMP A
COh-CFh |RNZ POP B INZ @ IMP @ CNZ @ PUSHB  ADIb RST 0 RZ RET 1Z@ RSTV cze CALL@ |ACIb RST 1
DOh-DFh |RNC POP D INC @ OUT port  CNC @ PUSHD  SUIb RST 2 RC SHLI Ic@ IN port cC@ TP @ SBIb RST 3
EOh-EFh [RPO POP H JPO @ XTHL CPO @ PUSHH  ANIb RST 4 RPE PCHL JPE@ XCHG CPE @ LHLI XRI b RST 5
FOh-FFh |RP POPPSW P @ DI CP@ PUSH PSW ORI b RST 6 RM SPHL M@ El CM @ ™™ @ CPI b RST 7




