ADC

add with carry

AND

bitwise AND
with
accumulator

ASL

arithmetic
shift left

BIT

test bits

BRK

break

cMP
compare
accumulator
zZcC
A<M 00
A=M 11
A>M 01

CPX

compare X
register

CPY

compare Y
register

(ZP.X)
(P)Y

arg

A

zP
ZPX
ABS
ABS,X

arg

zP
ABS

NVZC
len time

2 2

NRORONN
S
%

B (on stack)

hex
$Co
$C4
$cc

len time

27
NZC

len time

2 2

+
+

NNWWWNN
orrRRW®

5+
NZC
len time
2 2
2 3
3 4
NZC
len time
2 2
2 3
3 4

DEC

decrement
memory

EOR

bitwise
exclusive OR

INC

increment
memory

JMP

jump

JSR

jump to
subroutine

LDA
load
accumulator

LDX

load X register

LDY

load Y register

(ZPX)
(@P)Y

arg
zP
ZPX
ABS
ABS,X

(ZPX)
(@P)Y

arg
#n

zP
zZPY
ABS
ABS,Y

arg
#n
zP
ZPX

ABS
ABS,X

$6C

hex
$20

len

WONNNG NNWWONNNG
3 H

7
H

weNNN

time.

3

time.

LSR

logical shift
right

NOP

no operation

ORA

bitwise OR
with
accumulator

ROL

rotate left

ROR

rotate right

RTI

return from
interrupt

RTS

return from
subroutine

SBC

subtract with
carry

arg

ZPX
ABS
ABS X

arg

arg
#n
zpP
zPX
ABS
ABS X
ABS,Y
(ZPX)
(zP).Y

arg
A

zpP
ZPX
ABS
ABS,X

arg
A

z
ZPX
ABS
ABS X

arg

arg

(ZP.X)
zP)Y

NZ
hex len time
$4A 1 2

$46 2
$56 2
$4E 3
$5E 3

hex len time
$EA 1 2

N
hex len time
$09 2 2
$05 2 3
$15 2 4
$0D 3 4
$1D 3 4+
$19 3 4+
$01 2 6
$11 2 5+

NZC
hex len time
$2A 1

@
@
&
~
N~ooan

All (from stack)
X n time

$40 1 6

hex len time
$60 1 6

ZcC
hex len time
SE9 2 2
SES 2 3
SF5 2 4
SED 3 4
SFD 3 4+
$F9 3 4+
SE1 2 6
$F1 2 5+

STA

store
accumulator

STX

store X
register

STY

store Y
register

arg

ZPX
ABS

ABS X
ABS,Y
(ZPX)
(zpP).Y

arg
zp

zRY
ABS

arg
zP

ZPX
ABS

$8E

$84
$94
$8C

n

WNNF NNOWWNN
H

2
2
3

Branch Instructions:

BPL

branch on
plus

branch on
minus

BVC

branch on
overflow clear

BVS

branch on
overflow set

BCC

branch on
carry clear

BCS

branch on
carry set

branch on
not equal

BEQ

branch on
equal

arg
rel

arg
rel

arg
rel

arg
rel

hex

$10

$30

hex
$50

$70

hex
$90

$B0

hex
$DO

hex

$FO

len

len

2

len ti

time

XY RN NI

time
23+

time
2/3+

time
23+

time
23+

time
23+

time
23+

time
2/3+

time
23+

Flag Instructions:

CLC

clear carry

SEC

set carry

CLI

clear interrupt

SEI

set interrupt

CLV

clear overflow

CLD

clear decimal

SED

set decimal

arg

arg

arg

arg

hex len time

$18 1 2

c
hex len time
$38 1 2

1
hex len time
$58 1 2

hex len time
$78 1 2

hex len time
$B8 1 2

hex len time

$D8 1 2

D
hex len time
$F8 1 2

Stack Instructions:

TXS

transfer X
to SP

TSX

transfer SP
to X

PHA

ush
accumulator

PLA

pull
accumulator

PHP

push
processor
status

PLP

arg

arg

arg

arg

pull processor -

status

hex len time
$9A 1 2

NZ
hex len time

$BA 1 2

hex len time
$48 1 3

NZ
hex len time

$68 1 4

hex len time

$08 1 3

All (from stack)
len time

$28 1 4

Register Instructions:

N
arg hex len time
transfer Ato X - $AA 1 2
NZ
TXA arg hex len time
transfer Xto A - $8A 1 2
NZ
TAY arg hex len time
transfer AtoY - $A8 1 2
NZ
TYA arg hex len time
transfer Yto A - $98 1 2
NZ
DEX g hex len time
decrementX - $CA 1 2
NZ
INX ag  hex len time
incrementX - $E8 1 2
NZ
DEY arg hex len time
decrementY - $88 1 2
NZ
INY arg hex len time
increment Y - $c8 1 2

6502 Registers:

SP - Stack Pointer

PC - Program Counter

X - Index Register

Y - Index Register

A - Accumulator

F - Flag Register (Processor Status)

(N[v[-[e[e]r]z]e]

Branch Execution Time:

Abranch that is not taken requires two machine
cycles. Add one if the branch s taken and add
another if the branch crosses the page
boundary.

Vectors:

SFFFA- NMI
$FFFC - RESET
SFFFE - IRQ



