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8085 Instruction Set

|Mnemonic |Op|SZAPC|~s|Description |Notes | |Mnemonic |Op|SZAPC|~s|Description |Notes |
| | | |
|ACI n |CE|***%*| 7|Add with Carry Immediate |A=A+n+CY | |PUSH B 1€5]1-- |-[sP]=BC [}
|aDC x |BF|**#*#| 4|Add with Carry | A=A+x+CY (21X) | | PUSH D |DS |-~ |- [sP]=DE [}
|ADC M |BE|*****| T7|Add with Carry to Memory |A=A+[HL]J+CY | |PUSH H |IB5| =~ |- [SP]=HL [}
|ADD © |B7 | ****%| 4|Add | A=A+ (20%) | | PUSH PSW |12|Push Processor Status Word|-[SP]=(PSW,A}|
|ADD M |86|**#**| T7|Add to Memory | A=A+ [HL] | | RAL 4|Rotate Accumulator Left |A=(CY A}<~- |
|ADI n |CE| *****| 7|Add Immediste | A=A+n | | RAR 4|Rotate Accumulator Righ  |A=->{CY,A} |
|ANA © [AT|****0| 4|AND Accumulator | A=A&x (24Xx) | | RET |10|Return | PC=[SP]+ I
|ANA M |A6|****0| 7|AND Accumulator and Memory|A=A&[HL] | IRC 6|Return on Carry |If CY=1(12~s) |
|ANI n |E6|**0%0| 7|AND Immediate |A=RA&n | | RIM 4|Read Interrupt Mask | A=mask |
ICALL a |CD|-----|18|Call unconditional |- [SP]=PC,PC=a| | RM 6€|Return on Minus |I£ S=1 (12~s)|
Icc a 9|Call on Carry |T£ CY=1(18~s) | | RNC 6|Retuxrn on No Carry | T CY=0(12~s) |
|cM a 9|Call on Minus |I£ S=1 (18~s)| |RNZ 6|Return on No Zero |1I£ 2=0 (12~2)|
|cMA 4|Complement Accumulator | A=~A | |RP 6|Return on Plus |I£ §=0 (12~s)|
|cMC 4 |Complement Carry |CY=~CY | | RPE 6|Return on Parity Even |Tf P=1 (12~3)|
|CMP ¢ |BF|**#***| 4|Compare |A-x (27x) | | RPO 6|Return on Parity Odd |I£ P=0 (12~g)|
|CMP M |BF|****#| 7|Compare with Memory |A-[BL] | IRZ 6|Return on Zero I1I£ 2=1 (12~s3)|
|CNC a 9|Call on No Carry |T£ CY=0(18~3) | |RLC 4|Rotate Left Circular | A=A<~ |
|CNZ a 9|Call on No Zero |If Z=w0 (18~8)| | RRC |OF| ====%*| 4|Rotate Right Circular |Am=>A |
ICP a |F4|-----|] 9|Call on Plus |1£ 8=0 (18~s)| IRST = 1€7|-===- |12 |Restart (3X7) | - [SP]=BC,BC=z|

ICPE a |BC|----~| 9|Call on Parity Even |T€ P=1 (18~s)| |SBB r | 9F | *#¥##*| 4|Subtract with Borrow |A=A-xr-CY
ICPI n |FE|*****| 7|Compare Immediate |A=n | |SBB M |OE|#**##%| 7|Subtract with Borrow | A=A~ [HL) -CY |
ICPO a |B4|-----| 9|Call on Parity Odd |I£ P=0 (18~s)| ISBI n |DE|**#**%| 7|Subtract with Borrow Immed|A=A-n-CY [}
ICzZ a |cC|)====~| 9|Call on Zero |T£ 2Z=1 (18~8)| |SHLD a -|16|Store HL Direct | [a]l=HL |
|DAA |27 | *****| 4|Decimal Adjust Accumulator|A=BCD format | |SIM 130~ | 4|Set Interrupt Mask |mask=p |
|DAD B -*|10|Double Add BC to HL | HL=HL+BC | | SPHL |F9|- | 6|Move HL to SP | SP=HL |
|DAD D -*|10|Double Add DE to HL | HL=HL+DE | |STA a |13|Store Accumulator | [al=A |
|DAD H =*|10|Double Add HL to HL | HL=HL+HL | |STAX B 7|Store Accumulator indirect|[BC]=A |
|DAD SP *|10|Double Add SP to HL | HL=HL+SP | |STAX D 7|Store Accumulator indirect| [DE]=A )
IDCR © -| 4|Decrement |e=x-1 (0X5) | |sTC 4|Set Carry |cY=1 I
IDCR M | 35| *#**#+-|10|Decrement Memory | (AL]=[BL] -1 | |SUB x |97 | ****%| 4|Subtract |A=A-x (22x) |
|ocx B 6|Decrement BC |BC=BC-1 | |suB M | 96| #****| 7|Subtract Memory | A=A- [HL] |
|bCcxX D 6|Dacrament DE | DE=DE-1 | |SUI n |DE| #*#4*¥| T|Subtract Immediate |A=A-n I
|DCX H 6|Decrement HL | HL®HL~1 | | XCHG |EB|====~ | 4|Exchange HL with DE | HL<=>DE |
|DCX SPp |3B|-----| 6|Decrement Stack Pointer | SP=SP-1 | |XRA ¢ |AF|**0*0| 4|Exclusive OR Accumulator |A=Axr {25X) |
(1239 |F3|-----| 4|Disable Interrupts | | | XRA M |AE|**0*0| 7|Exclusive OR Accumulator |A=Ax[HL] |
IEX 4|Enable Interrupts | | |XRI n |EE| **0*0| 7|Exclusive OR Immediate | AmAxn |
|HLT 5|Halt | | | XTHL |BY| - |16|Exchange stack Top with HL| [SP]<->HL |
IIN p -110| Input |A=[p] | | |
|INR ¢ |3C|****~| 4|Increment | rmxr+l (0x4) | | PSW |=*01 | |Flag unaffected/affected/reset/set |
|INR M |3C|****-|10| Increment Memory | [AL]=[BL]+1 | | s IS | ISign (Bit 7) 1)
|INX B 103] 6| Increment BC | BC=BC+1 | | 2z | z | l|Zexro (Bit 6) [}
113} 6| Increment DE |DE=DE+1 | | AC | A | |Auxilary Carry (Bit 4) |
6| Increment HL | HL=HL+1 | | P | P | |Parity (Bit 2) ]
6| Increment Stack Pointer | SP=SP+1 | | cY | C| |Carxry (Bit 0) (!
7|Jump unconditional | PCma | |mmmeencncccsnccnennan e e DL DL L LD ] |
7| Jump on Carry |I£ CY=1(10~s)| | ap |Direct addressing |
7|Jump on Minus |I£f 8=1 (10~s)| | M z |Register indirect addressing [}
7|Jump on No Carry |If CY=0(10~s) | | nnn | Immediate addressing |
7|Jump on No Zero |I£ Z=0 (10~g)| | = |Register addressing |
7|Jump on Plus |If 8=0 (10~s)| I [}
on Parity Even |If P=1 (10~s)| |DB n(,n) |Define Byte(s) |
on Parity Odd |I£ P=0 (10~s)| |IDB 'string' |Define Byte ASCII character string |
on Zero |If 2=1 (10~s)| |DS nn |befine Storage Block [}
Accumulator direct |A=[a) | |DW nn{,nn) |Define Word(s) |

7|Load Accumulator indirect |A=[BC] |
Accumulator indirect |A=[DE] | | A B C D E H L |Registers (8-bit) [}
HL Direct |HL=[a] | | BC DE HL |Register pairs (16-bit) |
~|10|Load Immediate BC | BC=nn | | PC |Program Counter register (16-bit) |
Immediate DE | DE=nn | | BsSw | Procassor Status Word (8-bit) [}
--]10|Load Immediate HL | HL=nn | | sp |Stack Pointer register (l6-bit) [}
|LXI SP,nn|31|~~~~~|10|Load Immediate Stack Ptr |SP=nn | | G e e e L |
-| 4|Move register to register |rl=z2 (1xx) | | a nn |16-bit address/data (0 to 65535) [}
IMOV M,x |77|-----| 7|Move register to Memoxy | [HL)=x (16X) | | n p |8-bit data/port (0 to 255) |
|MOV £, M |TE|~~~~~| 7|Move Memory to register |z=[HL] (1X6)| | = |Register (X=B,C,D,E,H,L,M,A) |
IMVI z,n -| 7|Move Immediate |z=n {0X6) | | z |Vector (X=0H,8H,10H,18H,20H,28H,30H,38H) |
|MVI M,n --110|Move Immediate to Memory | [HL]=n | [ + |
|NOP | 4|No Operation | | |+ = |Arithmetic addition/subtraction [}
|ORA ¢ |B7|**0%0| 4|Inclusive OR Accumulator |[A=Avr  (26X) | | & = |Logical AND/NOT |
|ORA M IB6|**0*0| 7|Inclusive OR Accumulator |A=Av[HL] | | v |Logical inclusive/exclusive OR |
|ORI n |F6|**0*0| 7|Inclusive OR Immediate | A=Avn | | €= => |Rotate left/right |
|oUT p |D3|=====|10|Output | (pl=A | | <=> | Exchange |
| PCHL 6|Jump HL indirect | PC=[HL] | 101 |Indirect addressing |
|POP B ~]10|Pop BC | BC=[SP] + | [ E I | |Indirect address auto-inc/decrement |
|POP D =]10|Pop DE |DE=[SP]+ | I (1 |Combination operands [}
|POP H -|10|Pop HL |HL=[SP] + | I €%) |0ctal op code where X is a 3-bit code |
|POP PSW |Fl|-~~~~|10|Pop Processor Status Word | {PSW,A}=[SP]+| | If ( ~=) |Number of cycles if condition true ]
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PortA

PortB
PortCLower
PortCUpper
PortCMD
RAM

Stack

Start:

MainLoop:

EQU
EQU
EQU
EQU
EQU
EQU
EQU

IMP
ORG
JMP
ORG
JMP
ORG
JMP

LXI
MVI
STA
MVI
MVI

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA

8000h
8001h
8002h
8002h
8003h
E000h
FFFFh

Start

36
GrTime
44
YelTime
52
GrYelKey

SP, Stack
A, 91h
PortCMD
E.l

D,l

A, 92h
PortB

A, 10h
PortCUpper
B.E

dlynS

A92h
PortB
A.20h
PortCUpper
B.D

dlynS

A90h
PortB
A.COh
PortCUpper
B.E

dlylS

A91h
PortB
A40h
PortCUpper
B,D

d l‘)-'n S

A.86h
PortB

A 40h
PortCUpper
B.E

dlynS
A8Ah
PortB

A 40h
PortCUpper

:24h
:2Ch

:34h

:Initilize

:Entry#1

;GrTime

:YelTime

JEntryfi2

;GrTime

;YelTime

:Entry#3

;GrTime

¢ ;
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MOV BD ;YelTime
CALL dlynS

MVI  A32h :Entry#4
STA PortB
MVI A 40h
STA  PortCUpper
MOV B.E ;GrTime
CALL dlynS

MVI  A52h
STA PortB
MVI  A40h
STA  PortCUpper
MOV B.D :YelTime
CALL dlynS
JMP  MainLoop

GrTime:
LDA  IncDcrFlg
ADI 0
JZ  Grlne
DCR E

Grlne: INC E
RET

YelTime:
LDA IncDerFlg
ADI 0
JZ  Yellnc
DCR D

Yellne: INC D
GrYelKey: LDA IncDerFlg

XRA FFh
STA  IncDerFlg

* ® X ¥

dlynS: :F=10MHz

RET

ORG RAM
IncDerFlg: DB 0

END
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with Car
|Add with C
|add with C

|12 | Push

| 12| Push

us Word|-
ft |A=( CY

|a=

| Add
| Add
AND 7}

|1 ==t
1C9|

and Memory | A=A#
|a=A&n

| = sP] =BC, PC
|T£ C¥=1(1B-~

Yy (B3
rupt Mask | A=
Minus 1Tt
11
|Tf
|11t

|1

6| Return

|a-r 127%) |

0{1E~5)
{1B~5) |
|Tf S=0 {1B~s)

5
cimal Adjust Accumu
uble Add BC to HL
» Add DE to HL
Add HL to HL

indirect|[ B

mulator indirect|[ DE

|A=A~-x
Memory | A=A~ HL]
Immediate | A=Z

|AE|**0* D

|EE|**0*0

addressing
addr i

¢ Even
Odd

ni,n)
B 'string

nn

7| Load mulator indirec

16| Load

|LXI B,nn |01|-
ILXI D,nn |11]=
LXI H,nn |21
I ,nn|3
MOV £1,22|

|MOV M, ¢ 177

Immediate BC
|10|Load Immediate DE I|DE=nn
-110|Load Immediate HL |HL=nn
10| Load i o

4| Move

us Word {E-bit)
bit)

|
|
{16-bit) |
|
|

register (16

| 7E| -
|3E|= {0X8) z
136]- 1L HL) =n

100 --—---| | + -
|BT|** &

|
|
|
|
|
|
|
fexclusive OR |
|
|
|
|
|
|
|

|BE|**D* x
|F6|*%040| 7|Incluy | A=Avn -
1D3| |10]0ut It pl =& <=>
|EG| == | 6|Jump HL indirect | BC={ HL) 3
|POP B | BC={ 5P) + E 3+
|POP D | 580
|EOP H -110| Pop E SP) + { X))
| POF PSW 10| Pop atus Word |( PSW,A} o If { ~8)
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7
= Seg
>
F
8255 L
(0
U
«——— R
K
E
X
s
ROM
RAM
Y dmio
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SegPort EQU nn ;Port A
CtrlPort EQU 77 ;PortB
KeyPort EQU 77 PortC
RAM EQU 77
Stack EQU 777
UpMove EQU 7
DnMove EQU 7
Stop EQU 7
ORG 0000
IMP Start
Start: :Initial
MVI A ;Command
STA CMD
LXI SP,Stack
MVI E.0lh ;Cur. flour
MVI D,FFh ;Cur. Dir.
MVI C,0 :Cur, Req.
Mainloop:
Call TestKey
Call DirReq
Jjne ChgDir
Call NxtStep
Call Display
MVI B.20 ;2second
Call dlyNs
Call CurReq
Iz Mainloop
MVI A,Stop
STA CtrlPort
MVI B.100 ;10second
Call dlyNs
MOV ALC
XRA E
MOV CA
jmp Mainloop
ChgDir: MOV AD
XRA FFh
MOV DA
jmp Mainloop
TESTKEY: LDA KeyPort
ORA c
MOV CA
Ret
{=10MHz
dlyNs: :B*100ms
Loopl: ent=?
Call TestKey
DCR B
jnz Loopl
ret
§ ;
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Display: LXI H.SegTab
MOV AE
ANI OFh
MOV LA
MOV AM
STA SegPort
ret
NxtStep: XRA A iClear A
ADD D
MOV AE
Iz DnStep
UpStep:  RLC
MOV E.A

MVI A,UpMove

Jmp NxtEnd
DnStep:  RRC

MOV E.A

MVI A,DnMove
NxtEnd: STA CtrlPort

ret
CurReq: MOV AE
ANA C
ret
DirReq: XRA A :Clear A
ADD D
Iz Down

UP: MVI D.,0
Loop3: MOV AE

CPI 08h
Iz Exitl
RLC
MOV B.A
ANA &
MOV AB
Iz Loop3
MVI D.FFh
Jmp Exit0
Down: MVI D,FFh
MOV AE
Loop4: CPI 0lh
jz Exitl
RRC
MOV B.A
ANA C
MOV AB
Jz Loop4
Exit0:  STC
ret
Exitl:  STC
CMC
ret

ORG 0100h

SegTab: DB 77 H
DB 2 2
DB 7 3
DB 2 4
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8085 Instruction Set

|Mnemonic |Op|SZAPC|~s|Description |Notes | |Mnemonic |Op|SZAPC|~s|Description |Notes [}
+ s 4 + | I & et 4 == + I
IACI n |CE|#****| 7|Add with Carry Immediate |A=A+n+CY | |PUSH B |C5|=----=-|12|Push BC |- [SP]=BC |
|ADC ¢ |BF|****%| 4|Add with Carry | A=A+z+CY (21X) | |PUSH D |DS|- |12|Push DE |- [SP]=DE |
|ADC M |BE|****¥| 7|Add with Carry to Memory |A=A+[HL]+CY | | PUSH H |ES| - 112 | Push HL |- [SP]=HL |;
|ADD ¢ |87 | *****| 4|Add | A=At (20x%) | |PUSH PSW |F5|~ |12 | Push Processor Status Word|-[SP])={PSW,A}|
|ADD M |BE|*****| T|Add to Memory | A=A+ [HL] | | RAL *| 4|Rotate Accumulator Left |A=(CY ,A}<- |
|ADI n |CE|#**¥¥| T|Add Immediate | A=A+n | | RAR *| 4|Rotate Accumulator Righ |A=->(CY ,A} |
|ANA x |A7|****0| 4|AND Accumulator |AmA&:  (24X) | |RET |10 |Return | PC= [SP] + |
|ANA M [A6|****0| T|AND Accumulator and Memory|A=A&[HL] | |RC 6|Return on Carry |I£ CY¥=1(12~s)|
|ANI n IE6|**0*0| 7|AND Immediate | A=A&n | | RIM 4|Read Interrupt Mask | A=mask |
|CALL a -=|18|Call unconditional | =[SP)=PC,PCwa| | RM 6|Return on Minus |If Sel (12~s8)|
|cc a 9|Call on Carry |I€ CY=1(18~s)| | RNC 6|Return on No Carry |I£ CY=0(12~3) |
IcM a 9|Call on Minus IT€ S=1 (18~s)| | RNZ 6|Return on No Zero |T£ 2=0 (12~s)|
|CMA 4|Complement Accumulator |Am~A | |RP 6|Return on Plus |If S=0 (12~s8)|
|eMe 4|Complement Carry |cY=-CY | |RPE 6|Return on Parity Even |I€ B=1 (12~3)|
|CMP © |BF|#*#**¥| 4|Compare |A-x (27%) | | RPO 6|Return on Parity Odd |1€ P=0 (12~3)|
|cMP M |BF|****%| 7|Compare with Memory | A~ [BL] | IRZ 6|Return on Zero |I£ 2=l (12~s8)|
|cNC a 9|Call on No Carry |1£ CY=0(18~s) | |RLC 4|Rotate Left Circular | A=A<- |
|CNZ a 9|Call on No Zexo |T£ 2=0 (18~s)| |RRC 4|Rotate Right Circular |A=->A |
IcP a 9|call on Plus |I£ S=0 (18~s)| IRST =z |C7|=====|12|Restart (3X7) | = [SP]=PC,PC=z|
ICPE a 9|Call on Parity Even |I£ P=1 (18~s)| |SBB ¢ |9F| ****%| 4|Subtract with Borrow |A=A-z-CY
ICPI n 7|Compare Immediate |A-n | 1888 M |9B| **#*«| T7|Subtract with Borrow |A=A-[HL]-CY |
|CPO a 9|Call on Parity Odd |If P=0 (18~8)| |SBI n |DE| *#**%%| 7|Subtract with Borrow Immed|A=A-n-CY |
ICZ a 9|Call on Zero |I£ 2=1 (18~s3)| |SHLD a -|16|Store HL Direct | [a]=HL |
| DAA 4|Decimal Adjust Accumulator|A=BCD format | |SIM | 4]Set Interrupt Mask |mask=A |
|DAD B -*|10|Double Add BC to HL | HLeHL+BC | | SPHL | 6|Move HL to SP | SP=HL |
|DAD D -*|10|Double Add DE to HL | HL=HL+DE | |STA a |13|Store Accumulator | [a]=A I
|IDAD B -*|10|Double Add HL to HL | RL=HL+HL | |STAX B 7|Store Accumulator indirect|[BC]=A |
|DAD SP |39|====*|10|Double Add SP to HL | HLsHL+SP | |STAX D 7|Store Accumulator indirect| (DE]=A |
IDCR = |3D|****-| {|Decrement |zme-1 (0XS) | |sTC |37|===~1| 4|Set Carry 1 |
IDCR M |35|****~|10|Decrement Memory | [RL]=[RL]-1 | |suUB © |97 | #*#**¥| 4|Subtract [}
|pCx B 6|Decrement BC | BC=BC~-1 | |SUB M | 96| ***#+%| 7|Subtract Memory |
|DCX D 11B| -~ 6|Decrement DE |DE=DE-1 | |SUL n |DE| *****| 7|Subtract Immediate |
|bCX B 128]| 6|Decrement HL | HL=HL-1 | | XCHG |EB|-—--- | 4|Exchange HL with DE | RL<->DE [}
|pcx sp 138 6|Decrement Stack Pointer | SP=SP-1 | | XRA x© |AF| **0*0| 4|Exclusive OR Accumulator |AsAxr {25x%) |
|IDI IF3) 4|Disable Interrupts | | |XRA M |AE| **0*0| 7|Exclusive OR Accumulator |A=Ax[HL] |
(-39 1¥8| 4|Enable Interrupts ] | IXRI n |BE|**0*0| 7|Exclusive OR Immediate | A=Axn |
|HLT 1761 5|Halt | | | XTHL |E3|~ |16|Exchange stack Top with HL| [SP]<->HL |
|IN p |DB| -110| Input |A=(p] | | == pocdan |
|INR © |3C|****~| 4|Increment |r=x+1 (0x4) | | PSW |-*01 | |Flag unaffected/affected/reset/set |
|INR M |3C| ***%~|10| Increment Memory | [AL)= [HL)+1 | | s Is | |Isign (Bit 7) |
|INX B j03|=mn== | 6]|Increment BC | BC=BC+1 | | 2z | 2 | |Zexro (Bit 6) [}
|INX D 113|-----| 6|Increment DE | DE=DE+1 | | AC | A | |Auxilary Carry (Bit 4) |
|INX R 6| Increment HL | HL=HL+1 | | ® | P | |Parity (Bit 2) [}
| INX SP 6| Increment Stack Pointer | SP=SP+1 | | cY | c| |Carry (Bit 0) |
|IMP a 7|Jump unconditional | PC=a | I ]
|9C a 7|Jump on Carry |If CY=1(10~s) | | ap |Direct addressing |
1M a 7|Jump on Minus |I£ S=1 (10~s)| | Mz |Register indirect addressing ]
|INC a 7|Jump on No Carry |If CY=0(10~5) | | nnn | Immadiate addressing [}
|oNZ a 7|Jump on No Zero |Tf 2=0 (10~s)| | = |Register addressing [}
|JP a 7|Jump on Plus |I£ S=0 (10~s)|
|JPE a 7|Jump on Parity Even |I£ P=1 (10~s)| IDB n{,n) |Define Byta(s) [}
|JP0 a 7|Jump on Parity Odd |I€f P=0 (10~s8)| |pB 'string' |pefine Byte ASCII character string |
192 a 7|Jump on Zero |I£ 2=1 (10~s)| |IDS nn |Define Storage Block [}
|LDA a -=]13|Load Accumulator direct |A=[a] | |DW nn{,nn) |Define Word(s) |
|LDAX B --| 7|Load Accumulator indirect |A=[BC] | | |
|LDAX D -| 7|Load Accumulator indirect |A=[DE] | |A B C D E H L |Registers (8-bit) |
|LHLD a --]16|Load HL Direct |HL=[a] | | BC DE HL |Register pairs (16-bit) ]
--|10|Load Immediate BC | BC=nn | | BC | Program Counter register (16-bit) |
|LXI D,nn |11] -]10|Load Immediate DE |DE=nn | | PSW |Processor Status Word (8-bit) |
|LXI H,nn |21 -110|Load Immediate HL |HL=nn | | sp |Stack Pointer register (16-bit) |
|LXT SP,nn|31| -110|Load Immediate Stack Ptr |SP=nn | | + |
|MOV £l ,22|7F| ~| 4|Move register to register |rl=r2 (1Xx) | | a nn |16-bit address/data (0 to 65535) ]
|MOV M,z |77] -| 7|Move register to Memory |[HL]=r (16X)| | n p |B-bit data/port (0 to 255) |
MOV r.,M |TE| -| 7|Move Memory to register | x=[HL] (1x6) | | = |Register (X=B,C,D,E,H,L,M,A) |
IMVI £,n |3E| =| 7|Move Immediate | z=n {0x6) | | z |Vector (X=0H,68H,610H,618H,20H,28H,630H,38H) |
IMVI M,n  |36) =|10|Move Immediate to Memory |[HL]=n | | |
|NOP 100} -| 4|No Operation | | I+ - |Arithmetic addition/subtraction |
|ORA |B7|**0*0| 4|Inclusive OR Accumulator |A=Avr (26X) | | &8 =~ | Logical AND/NOT |
|ORA M |B6|**0*0| 7|Inclusive OR Accumulator |A=Av[HL] | | v |Logical inclusive/exclusive OR |
|ORI n |F6|**0*0| 7|Inclusive OR Immediate | A=Avn | | €= => |Rotate left/right [}
|ouT p |D3|=====|10|Output | [pl=A | | <=> | Exchange |
| PCHL [}:4:1] ~| 6|Jump HL indirect | PC=[HL] | I [1 |Indirect addressing |
|POP B IC1|~---~|10|Pop BC |BC=[SP]+ | I 1+ ~-[1 | Indirect address auto-inc/decrement |
|POP D ID1|====~|10|Pop DE |DE=[SP]+ | I {1} |Combination operands |
|POP H |EL]| ~|10|Pop HL |HL=[SP]+ | | 0 0% ) |Octal op code where X is a 3-bit code I
|POP PSW |F1| -|10|Pop Processor Status Word | (PSW, A}=[SP]+| | If ( ~s) |Number of cycles if condition true |
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PortA

PortB
PortCLower
PortCUpper
PortCMD
RAM

Stack

Start:

MainLoop:

EQU  8000h
EQU 8001h
EQU  8002h
EQU 8002h
EQU  8003h
EQU  E000h
EQU  FFFFh

JMP  Start

ORG 36 :24h
JMP  GrYelTimel

ORG 44 :2Ch
JMP  GrYelTime2

ORG 52 :34h
JMP  GrYelKey

LXI SP, Stack :Initilize
MVI A, 91h

STA  PortCMD

MVI E.l

MVI D,

MVI A, 92h Entry#]
STA PortB
MVI A, 10h
STA  PortCUpper
MOV  B.E :GrTime
CALL dlylS

MVI A 92h

STA PortB

MVI A 20h

STA  PortCUpper
MOV B,D ;YelTime
CALL dlylS

MVI  A90h :Entryif2
STA PortB
MVI A, COh
STA  PortCUpper
MOV B.E ;GrTime
CALL dlylS

MVI  A91h
STA PortB
MVI  A40h
STA  PortCUpper

MOV B.D :YelTime
CALL dlylS
MVI  A86h JEntry#3
STA PortB

MVI  A40h
STA  PortCUpper
MOV BE ;GrTime
CALL dlylS
MVI  AS8Ah
STA PortB

¢ ;
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MVI  A40h
STA  PortCUpper
MOV  B,D ;YelTime
CALL dlylS

MVI  A32h :Entry#4
STA PortB
MVI  A40h
STA  PortCUpper
MOV B,E ;GrTime
CALL dlylS

MVI  A52h
STA PortB
MVI  A40h
STA  PortCUpper
MOV B.D :YelTime
CALL dlylS
JMP  MainLoop

GrYelTimel:
LDA GrYeclFlg
ADI 0
JZ  Green
Yellow: INC D

Green: INC E

GrYelTime2:
LDA GrYelFlg
ADI 0
JZ  Green
Yellow: DCR D

Green: DCR E
GrYelKey: LDA GrYelFlg

XOR FFh
STA GrYelFlg

* ® ® ®

dly1S: ;F=10MHz

RET

ORG RAM
GrYelFlg: DB 0

END
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8085 Instruction Set

|Mnemonic |Op|SZAPC|~s|Description |Notes | |Mnemonic |Op|SZAPC|~s|Description |Notes |
| | | |
|ACI n |CE|***%*| 7|Add with Carry Immediate |A=A+n+CY | |PUSH B 1€5]1-- |-[sP]=BC [}
|aDC x |BF|**#*#| 4|Add with Carry | A=A+x+CY (21X) | | PUSH D |DS |-~ |- [sP]=DE [}
|ADC M |BE|*****| T7|Add with Carry to Memory |A=A+[HL]J+CY | |PUSH H |IB5| =~ |- [SP]=HL [}
|ADD © |B7 | ****%| 4|Add | A=A+ (20%) | | PUSH PSW |12|Push Processor Status Word|-[SP]=(PSW,A}|
|ADD M |86|**#**| T7|Add to Memory | A=A+ [HL] | | RAL 4|Rotate Accumulator Left |A=(CY A}<~- |
|ADI n |CE| *****| 7|Add Immediste | A=A+n | | RAR 4|Rotate Accumulator Righ  |A=->{CY,A} |
|ANA © [AT|****0| 4|AND Accumulator | A=A&x (24Xx) | | RET |10|Return | PC=[SP]+ I
|ANA M |A6|****0| 7|AND Accumulator and Memory|A=A&[HL] | IRC 6|Return on Carry |If CY=1(12~s) |
|ANI n |E6|**0%0| 7|AND Immediate |A=RA&n | | RIM 4|Read Interrupt Mask | A=mask |
ICALL a |CD|-----|18|Call unconditional |- [SP]=PC,PC=a| | RM 6€|Return on Minus |I£ S=1 (12~s)|
Icc a 9|Call on Carry |T£ CY=1(18~s) | | RNC 6|Retuxrn on No Carry | T CY=0(12~s) |
|cM a 9|Call on Minus |I£ S=1 (18~s)| |RNZ 6|Return on No Zero |1I£ 2=0 (12~2)|
|cMA 4|Complement Accumulator | A=~A | |RP 6|Return on Plus |I£ §=0 (12~s)|
|cMC 4 |Complement Carry |CY=~CY | | RPE 6|Return on Parity Even |Tf P=1 (12~3)|
|CMP ¢ |BF|**#***| 4|Compare |A-x (27x) | | RPO 6|Return on Parity Odd |I£ P=0 (12~g)|
|CMP M |BF|****#| 7|Compare with Memory |A-[BL] | IRZ 6|Return on Zero I1I£ 2=1 (12~s3)|
|CNC a 9|Call on No Carry |T£ CY=0(18~3) | |RLC 4|Rotate Left Circular | A=A<~ |
|CNZ a 9|Call on No Zero |If Z=w0 (18~8)| | RRC |OF| ====%*| 4|Rotate Right Circular |Am=>A |
ICP a |F4|-----|] 9|Call on Plus |1£ 8=0 (18~s)| IRST = 1€7|-===- |12 |Restart (3X7) | - [SP]=BC,BC=z|

ICPE a |BC|----~| 9|Call on Parity Even |T€ P=1 (18~s)| |SBB r | 9F | *#¥##*| 4|Subtract with Borrow |A=A-xr-CY
ICPI n |FE|*****| 7|Compare Immediate |A=n | |SBB M |OE|#**##%| 7|Subtract with Borrow | A=A~ [HL) -CY |
ICPO a |B4|-----| 9|Call on Parity Odd |I£ P=0 (18~s)| ISBI n |DE|**#**%| 7|Subtract with Borrow Immed|A=A-n-CY [}
ICzZ a |cC|)====~| 9|Call on Zero |T£ 2Z=1 (18~8)| |SHLD a -|16|Store HL Direct | [a]l=HL |
|DAA |27 | *****| 4|Decimal Adjust Accumulator|A=BCD format | |SIM 130~ | 4|Set Interrupt Mask |mask=p |
|DAD B -*|10|Double Add BC to HL | HL=HL+BC | | SPHL |F9|- | 6|Move HL to SP | SP=HL |
|DAD D -*|10|Double Add DE to HL | HL=HL+DE | |STA a |13|Store Accumulator | [al=A |
|DAD H =*|10|Double Add HL to HL | HL=HL+HL | |STAX B 7|Store Accumulator indirect|[BC]=A |
|DAD SP *|10|Double Add SP to HL | HL=HL+SP | |STAX D 7|Store Accumulator indirect| [DE]=A )
IDCR © -| 4|Decrement |e=x-1 (0X5) | |sTC 4|Set Carry |cY=1 I
IDCR M | 35| *#**#+-|10|Decrement Memory | (AL]=[BL] -1 | |SUB x |97 | ****%| 4|Subtract |A=A-x (22x) |
|ocx B 6|Decrement BC |BC=BC-1 | |suB M | 96| #****| 7|Subtract Memory | A=A- [HL] |
|bCcxX D 6|Dacrament DE | DE=DE-1 | |SUI n |DE| #*#4*¥| T|Subtract Immediate |A=A-n I
|DCX H 6|Decrement HL | HL®HL~1 | | XCHG |EB|====~ | 4|Exchange HL with DE | HL<=>DE |
|DCX SPp |3B|-----| 6|Decrement Stack Pointer | SP=SP-1 | |XRA ¢ |AF|**0*0| 4|Exclusive OR Accumulator |A=Axr {25X) |
(1239 |F3|-----| 4|Disable Interrupts | | | XRA M |AE|**0*0| 7|Exclusive OR Accumulator |A=Ax[HL] |
IEX 4|Enable Interrupts | | |XRI n |EE| **0*0| 7|Exclusive OR Immediate | AmAxn |
|HLT 5|Halt | | | XTHL |BY| - |16|Exchange stack Top with HL| [SP]<->HL |
IIN p -110| Input |A=[p] | | |
|INR ¢ |3C|****~| 4|Increment | rmxr+l (0x4) | | PSW |=*01 | |Flag unaffected/affected/reset/set |
|INR M |3C|****-|10| Increment Memory | [AL]=[BL]+1 | | s IS | ISign (Bit 7) 1)
|INX B 103] 6| Increment BC | BC=BC+1 | | 2z | z | l|Zexro (Bit 6) [}
113} 6| Increment DE |DE=DE+1 | | AC | A | |Auxilary Carry (Bit 4) |
6| Increment HL | HL=HL+1 | | P | P | |Parity (Bit 2) ]
6| Increment Stack Pointer | SP=SP+1 | | cY | C| |Carxry (Bit 0) (!
7|Jump unconditional | PCma | |mmmeencncccsnccnennan e e DL DL L LD ] |
7| Jump on Carry |I£ CY=1(10~s)| | ap |Direct addressing |
7|Jump on Minus |I£f 8=1 (10~s)| | M z |Register indirect addressing [}
7|Jump on No Carry |If CY=0(10~s) | | nnn | Immediate addressing |
7|Jump on No Zero |I£ Z=0 (10~g)| | = |Register addressing |
7|Jump on Plus |If 8=0 (10~s)| I [}
on Parity Even |If P=1 (10~s)| |DB n(,n) |Define Byte(s) |
on Parity Odd |I£ P=0 (10~s)| |IDB 'string' |Define Byte ASCII character string |
on Zero |If 2=1 (10~s)| |DS nn |befine Storage Block [}
Accumulator direct |A=[a) | |DW nn{,nn) |Define Word(s) |

7|Load Accumulator indirect |A=[BC] |
Accumulator indirect |A=[DE] | | A B C D E H L |Registers (8-bit) [}
HL Direct |HL=[a] | | BC DE HL |Register pairs (16-bit) |
~|10|Load Immediate BC | BC=nn | | PC |Program Counter register (16-bit) |
Immediate DE | DE=nn | | BsSw | Procassor Status Word (8-bit) [}
--]10|Load Immediate HL | HL=nn | | sp |Stack Pointer register (l6-bit) [}
|LXI SP,nn|31|~~~~~|10|Load Immediate Stack Ptr |SP=nn | | G e e e L |
-| 4|Move register to register |rl=z2 (1xx) | | a nn |16-bit address/data (0 to 65535) [}
IMOV M,x |77|-----| 7|Move register to Memoxy | [HL)=x (16X) | | n p |8-bit data/port (0 to 255) |
|MOV £, M |TE|~~~~~| 7|Move Memory to register |z=[HL] (1X6)| | = |Register (X=B,C,D,E,H,L,M,A) |
IMVI z,n -| 7|Move Immediate |z=n {0X6) | | z |Vector (X=0H,8H,10H,18H,20H,28H,30H,38H) |
|MVI M,n --110|Move Immediate to Memory | [HL]=n | [ + |
|NOP | 4|No Operation | | |+ = |Arithmetic addition/subtraction [}
|ORA ¢ |B7|**0%0| 4|Inclusive OR Accumulator |[A=Avr  (26X) | | & = |Logical AND/NOT |
|ORA M IB6|**0*0| 7|Inclusive OR Accumulator |A=Av[HL] | | v |Logical inclusive/exclusive OR |
|ORI n |F6|**0*0| 7|Inclusive OR Immediate | A=Avn | | €= => |Rotate left/right |
|oUT p |D3|=====|10|Output | (pl=A | | <=> | Exchange |
| PCHL 6|Jump HL indirect | PC=[HL] | 101 |Indirect addressing |
|POP B ~]10|Pop BC | BC=[SP] + | [ E I | |Indirect address auto-inc/decrement |
|POP D =]10|Pop DE |DE=[SP]+ | I (1 |Combination operands [}
|POP H -|10|Pop HL |HL=[SP] + | I €%) |0ctal op code where X is a 3-bit code |
|POP PSW |Fl|-~~~~|10|Pop Processor Status Word | {PSW,A}=[SP]+| | If ( ~=) |Number of cycles if condition true ]
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PortA

PortB
PortCLower
PortCUpper
PortCMD
RAM

Stack

Start:

MainLoop:

EQU
EQU
EQU
EQU
EQU
EQU
EQU

IMP
ORG
JMP
ORG
JMP
ORG
JMP

LXI
MVI
STA
MVI
MVI

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA
MOV

CALL

MVI
STA
MVI
STA

8000h
8001h
8002h
8002h
8003h
E000h
FFFFh

Start

36
GrTime
44
YelTime
52
GrYelKey

SP, Stack
A, 91h
PortCMD
E.l

D,l

A, 92h
PortB

A, 10h
PortCUpper
B.E

dlynS

A92h
PortB
A.20h
PortCUpper
B.D

dlynS

A90h
PortB
A.COh
PortCUpper
B.E

dlylS

A91h
PortB
A40h
PortCUpper
B,D

d l‘)-'n S

A.86h
PortB

A 40h
PortCUpper
B.E

dlynS
A8Ah
PortB

A 40h
PortCUpper

:24h
:2Ch

:34h

:Initilize

:Entry#1

;GrTime

:YelTime

JEntryfi2

;GrTime

;YelTime

:Entry#3

;GrTime
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MOV BD ;YelTime
CALL dlynS

MVI  A32h :Entry#4
STA PortB
MVI A 40h
STA  PortCUpper
MOV B.E ;GrTime
CALL dlynS

MVI  A52h
STA PortB
MVI  A40h
STA  PortCUpper
MOV B.D :YelTime
CALL dlynS
JMP  MainLoop

GrTime:
LDA  IncDcrFlg
ADI 0
JZ  Grlne
DCR E

Grlne: INC E
RET

YelTime:
LDA IncDerFlg
ADI 0
JZ  Yellnc
DCR D

Yellne: INC D
GrYelKey: LDA IncDerFlg

XRA FFh
STA  IncDerFlg

* ® X ¥

dlynS: :F=10MHz

RET

ORG RAM
IncDerFlg: DB 0

END
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