Instruction Lists

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
00 BRK Stack/Interrupt x x 2% 70
01 ORA DP Indexed Indirect,X x 2 62
02 CcorP Stack/Interrupt X 2% 7
03 ORA Stack Relative x 2 4t
04 TSB Direct Page x 2 5%
05 ORA Direct Page X X 2 32
06 ASL Direct Page x x 2 5%
07 ORA DP Indirect Long x 2 6+
08 PHP Stack (Push) X 1 3
09 ORA Immediate X 2* 21
0A ASL Accumulator X X 1 2
OB PHD Stack (Push) X 1 4
oC TSB Absolute x 3 6
oD ORA Absolute X x 3 4
OE ASL Absolute x X 3 6
OF ORA Absolute Long X 4 5
10 BPL Program Counter Relative X X 2 278
11 ORA DP Indirect Indexed,Y X x 2 523
12 ORA DP Indirect x 2 542
13 ORA SR Indirect Indexed,Y P 2 7
14 TRB - Direct Page X 2 5%
15 ORA DP Indexed, X X 2 412
16 ASL DP Indexed,X x 2 6
17 ORA DP Indirect Long Indexed,Y x 2 62
18 CLC Implied b 1 2
19 ORA Absolute Indexed,Y x 3 413
1A INC Accumulator X X 1 2
1B TCS Implied X 1 2
1C TRB Absolute x X 3 6
1D ORA Absolute Indexed, X x X X 3 413
1E ASL Absolute Indexed, X x x X 3 75
1F ORA Absolute Long Indexed, X X 4 5!
20 JSR Absolute X X 3 6
21 AND DP Indexed Indirect,X x X 2 62

527

Continued.
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Programming the 65816

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
22 JSR Absolute Long b% 4 8
23 AND Stack Relative x 2 4!
24 BIT Direct Page x 2 312
25 AND Direct Page X 2 312
26 ROL Direct Page x X 2 5%
27 AND DP Indirect Long X 2 62
28 PLP Stack (Pull) X X 1 4
29 AND Immediate x X 2% 2!
2A ROL Accumulator X 1 2
2B PLD Stack (Pull) X 1 5
2C BIT Absolute x x X 3 4
2D AND Absolute X 3 4
2E ROL Absolute x 3 6
2F AND Absolute Long x 4 5!
30 BMI Program Counter Relative x x x 2 278
31 AND DP Indirect Indexed,Y X X X 2 s5L23
32 AND DP Indirect X X 2 512
33 AND SR Indirect Indexed,Y x 2 7
34 BIT DP Indexed, X X X 2 412
35 AND DP Indexed, X X X 2 412
36 ROL DP Indexed, X X 2 6%
37 AND DP Indirect Long Indexed,Y X 2 62
38 SEC Implied P X x 1 2
39 AND Absolute Indexed,Y X x X 3 413
3A DEC Accumulator X X 1 2
3B TSC Implied X 1 2
3C BIT Absolute Indexed, X X X 3 413
3D AND Absolute Indexed, X X X X 3 413
3E ROL Absolute Indexed, X x X X 3 758
3F AND Absolute Long Indexed, X X 4 st
40 RTI Stack/RTI X X X 1 6
41 EOR DP Indexed Indirect,X x X x 2 62
42 WDM x 21€ 16
43 EOR Stack Relative x 2 4t
44 MVP Block Move X 3 B
45 EOR Direct Page x x x 2 312
46 LSR Direct Page x X x 2 525
47 EOR DP Indirect Long x 2 62
48 PHA Stack (Push) x X b 1 3!
49 EOR Immediate bs X X 2* 2!
4A LSR Accumulator X X X 1 2
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529

Opcode Auvailable on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
4B PHK Stack (Push) X 1 3
4C JMP Absolute X 3 3
4D EOR Absolute X 3 4!
4E LSR Absolute X 3 6
4F EOR Absolute Long x 4 5!
50 BVC Program Counter Relative X 2 278
51 EOR DP Indirect Indexed,Y X 2 5123
52 EOR DP Indirect X 2 52
53 EOR SR Indirect Indexed,Y X 2 7t
54 MVN Block Move X 3 B
55 EOR DP Indexed, X x 2 412
56 LSR DP Indexed, X X 2 6%
57 EOR DP Indirect Long Indexed,Y x 2 612
58 CLI Implied x 1 2
59 EOR Absolute Indexed,Y X 3 418
5A PHY Stack (Push) x 1 3%
5B TCD Implied x 1 2
5C JMP Absolute Long x 4 4
5D EOR Absolute Indexed, X X 3 413
5E LSR Absolute Indexed, X x 3 7e
SF EOR Absolute Long Indexed, X X 4 5t
60 RTS Stack (RTS) X 1 6
61 ADC DP Indexed Indirect,X x 2 6vA
62 PER Stack (PC Relative Long) X 3 6
63 ADC Stack Relative x 2 44
64 STZ Direct Page X 2 32
65 ADC Direct Page x 2 3124
66 ROR Direct Page X 2 5%
67 ADC DP Indirect Long x 2 6124
68 PLA Stack (Pull) X 1 4!
69 ADC Immediate X 2% 214
6A ROR Accumulator X 1 2
6B RTL Stack (RTL) X 1 6
6C JMP Absolute Indirect X 3 skl
6D ADC Absolute X 3 44
6E ROR Absolute X 3 6
6F ADC Absolute Long x 4 54
70 BVS Program Counter Relative x 2 278
71 ADC DP Indirect Indexed,Y X 2 5Lz34
72 ADC DP Indirect X 2 5124

Continued.
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Programming the 65816

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
73 ADC SR Indirect Indexed,Y x 2 74
74 STZ Direct Page Indexed, X X 2 412
75 ADC DP Indexed, X x 2 4124
76 ROR DP Indexed, X X X X 2 6%
77 ADC DP Indirect Long Indexed,Y x 2 624
78 SEI Implied X 1 2
79 ADC Absolute Indexed,Y X x 3 4134
7A PLY Stack/Pull X X 1 4%
7B TDC Implied X 1 2
7C JMP Absolute Indexed Indirect X 3 6
7D ADC Absolute Indexed, X X x 3 4134
7E ROR Absolute Indexed, X X X X 3 758
7F ADC Absolute Long Indexed, X x 4 514
80 BRA Program Counter Relative X x 2 38
81 STA DP Indexed Indirect, X X x 2 612
82 BRL Program Counter Relative Long e 3 4
83 STA Stack Relative X 2 4!
84 STY Direct Page X 2 3210
85 STA Direct Page X 2 312
86 STX Direct Page X X 2 30
87 STA DP Indirect Long X 2 642
88 DEY Implied X X X 1 2
89 BIT Immediate x 2> 2t
8A TXA Implied X X X 1 2
8B PHB Stack (Push) X 1 3
8C STY Absolute X X 3 49
8D STA Absolute x 3 4!
8E STX Absolute x x x 3 4%
8F STA Absolute Long X 4 5!
90 BCC Program Counter Relative X 2 278
91 STA DP Indirect Indexed,Y X 2 612
92 STA DP Indirect X X 2 512
93 STA SR Indirect Indexed,Y X 2 7
94 STY Direct Page Indexed, X X 2 4¥0
95 STA DP Indexed, X x 2 417
96 STX Direct Page Indexed,Y X X x 2 4210
97 STA DP Indirect Long Indexed,Y X 2 62
98 TYA Implied X X 1 2
99 STA Absolute Indexed, Y X 3 st
9A TXS Implied X x X 1 2
9B TXY Implied P 1 2




19 Instruction Lists

531

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
9C STZ Absolute X 3 4
9D STA Absolute Indexed, X X x 3 st
9E STZ Absolute Indexed, X x 3 5!
9F STA Absolute Long Indexed, X X 4 5!
A0 LDY Immediate X X 24 2%
Al LDA DP Indexed Indirect, X X 2 62
A2 LDX Immediate X x 24 210
A3 LDA Stack Relative x 2 41
A4 LDY Direct Page X x 2 321
AS LDA Direct Page X 2 312
Aé LDX Direct Page X 2 3210
A7 LDA DP Indirect Long x 2 62
A8 TAY Implied X X 1 2
A9 LDA Immediate X 2 2!
AA TAX Implied x X 1 2
AB PLB Stack (Pull) x 1 4
AC LDY Absolute X X 3 4
AD LDA Absolute X X 3 4!
AE LDX Absolute X X X 3 4
AF LDA Absolute Long X 4 5!
Bo BCS Program Counter Relative x 2 278
B1 LDA DP Indirect Indexed,Y X 2 5123
B2 LDA DP Indirect X 2 512
B3 LDA SR Indirect Indexed,Y X 2 7t
B4 LDY DP Indexed, X x X X 2 420
Bs LDA DP Indexed, X X 2 412
B6 LDX DP Indexed,Y P 2 4%
B7 LDA DP Indirect Long Indexed,Y X 2 62
B8 CLV Implied X x X 1 2
B9 LDA Absolute Indexed, Y x 3 413
BA TSX Implied X x x 1 2
BB TYX Implied X 1 2
BC LDY Absolute Indexed, X X X X 3 4310
BD LDA Absolute Indexed, X X 3 413
BE LDX Absolute Indexed,Y X 3 430
BF LDA Absolute Long Indexed, X X 4 5!
Co CPY Immediate x X X 24 210
C1 CMP DP Indexed Indirect,X x x X 2 642
C2 REP Immediate X 2 3
C3 CMP Stack Relative x 2 4!

Continued.
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Programming the 65816

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
C4 CPY Direct Page X x x 2 30
Cs CMP Direct Page x 2 312
Ceé DEC Direct Page x 2 5%
C7 CMP DP Indirect Long x 2 62
Cs8 INY Implied X X X 1 2
C9 CMP Immediate X 2* 2!
CA DEX Implied X X X 1 2
CB WAI Implied x 1 3B
CcC CPY Absolute x x X 3 410
CD CMP Absolute x 3 4!
CE DEC Absolute X 3 6
CF CMP Absolute Long x 4 5!
Do BNE Program Counter Relative X X 2 278
D1 CMP DP Indirect Indexed,Y X X 2 5§23
D2 CMP DP Indirect X 2 512
D3 CMP SR Indirect Indexed,Y X 2 7
D4 PEI Stack (Direct Page Indirect) X 2 6
D5 CMP DP Indexed, X X X 2 4172
Dé DEC DP Indexed, X X 2 6%
D7 CMP DP Indirect Long Indexed,Y X 2 612
D8 CLD Implied X 1 2
D9 CMP Absolute Indexed,Y X 3 43
DA PHX Stack (Push) X 1 3
DB STP Implied x 1 3
DC JMP Absolute Indirect Long P 3 6
DD CMP Absolute Indexed, X x 3 413
DE DEC Absolute Indexed, X x 3 75
DF CMP Absolute Long Indexed, X X 4 5!
EO CPX Immediate X X X 2+ 210
E1 SBC DP Indexed Indirect,X x x X 2 et
E2 SEP Immediate X 2 3
E3 SBC Stack Relative X 2 4
E4 CPX Direct Page X X X 2 32w
ES5 SBC Direct Page x x 2 3t
Eé INC Direct Page X X 2 55
E7 SBC DP Indirect Long X 2 6l
E8 INX Implied X X X 1 2
E9 SBC Immediate X 2* 24
EA NOP Implied X 1 2
EB XBA Implied X 1 3
EC CPX Absolute X X X 3 4




19 Instruction Lists 533

Opcode Available on: #of #of
Hex  Mnemonic  Addressing Mode 6502 65C02 65802/816 Bytes Cycles
ED SBC Absolute x 3 4
EE INC Absolute X 3 6
EF SBC Absolute Long X 4 5
Fo BEQ Program Counter Relative x X x 2 27#
F1 SBC DP Indirect Indexed,Y X X X 2 51234
F2 SBC DP Indirect X X 2 5124
F3 SBC SR Indirect Indexed,Y X 2 714
F4 PEA Stack (Absolute) X 3 5
F5 SBC DP Indexed, X x x X 2 4124
Fé INC DP Indexed, X X 2 6*°
F7 SBC DP Indirect Long Indexed,Y x 2 62t
F8 SED Implied x X 1 2
F9 SBC Absolute Indexed,Y X 3 4134
FA PLX Stack/Pull x 1 4
FB XCE Implied X 1 2
FC JSR Absolute Indexed Indirect X 3 8
FD SBC Absolute Indexed, X x 3 4134
FE INC Absolute Indexed, X X 3 738
FF SBC Absolute Long Indexed, X X 4 sl4

* Add 1 byte if m =0 (16-bit memory/accumulator)
** opcode is 1 byte, but program counter value pushed onto stack is incremented by 2 allowing for optional
signature byte
+ Add 1 byte if x =0 (16-bit index registers)
! Add 1 cycle if m =0 (16-bit memory/accumulator)
2 Add 1 cycle if low byte of Direct Page register is other than zero (DL < >0)
3 Add 1 cycle if adding index crosses a page boundary
4 Add 1 cycle if 65C02 and d =1 (decimal mode, 65C02)
5 Add 2 cycles if m =0 (16-bit memory/accumulator)
¢ Subtract 1 cycle if 65C02 and no page boundary crossed
7 Add 1 cycle if branch is taken
8 Add 1 more cycle if branch taken crosses page boundary on 6502, 65C02, or 65816/65802's 6502 emulation mode
(e=1)
® Add 1 cycle for 65802/65816 native mode (e =0)
10 Add 1 cycle if x =0 (16-bit index registers)

1 Add 1 cycle if 65C02
12 6502: If low byte of operand is $FF (i.e., operand is $xxFF): yields incorrect result

13 7 cycles per byte moved

14 Uses 3 cycles to shut the processor down; additional cycles are required by reset to restart it

15 Uses 3 cycles to shut the processor down; additional cycles are required by interrupt to restart it

¢ Byte and cycle counts subject to change in future processors which expand WDM into 2-byte opcode portions of
instructions of varying lengths
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Opcodes Reference Chart

DP*
Indirect oP
Absolute™ | Direct DP Indirect |  Long Indexed oP oP Absolute
immediate | Absolute Long Page (OP) |A impied | Indexed,Y | indexed)Y | indirectX | indexedX | indexedY | indexedX
™ # const addr fong dp A dp)Y apLY dp, X dp, X dp, Y addr, X
mo":;cc)psraﬁun 1o~ #]2 ~ #|3 ~ #)s -2 #|5 ~ #le -~ #l7 -2 s|8 -2 #lo -2 wl10 ~2 ¥|11 -2 |12 ~ &
ADC [A+M+CoA x4 fes 2 22]ep 4 3leF 5 afes 3 2 T 88 2| 8 2|61 & 2| 4 2 ™ 4 3
AND | AAM—A M2 2 22|20 4 3|2F 5 4] 3 2 3 88 2]ar 6 2|21 8 23 4 2 o 8 3
ASL |c-[357 @] -0 0E 6% 3 06 55 2|0 2 1 6 65 2 1E 78 3
BCC |Branch i C = 0(BLT) M
BCS |BranchitC = 1(BGE) M
BEQ |BranchifZ =1 [}
BT |AM mjee® 220|c 4 3 24 3 2 u® 42 c® 83
BMI | BranchitN = 1 o
BNE |BranchifZ = 0 o
BPL |BranchifN = 0 (4}
BRA | Branch always
BRK | Break
BRL | Branch long aiways
BVC |BranchitV =0 o
BVS |BranchitV =1 o
cLe |o-c 8 2 1
o |o0-D D8 2 1
cu o1 8 2 1
o [o-v 88 2 1
CMP [A-M m]{ce 2 22]co 4 3]cF 5 4|5 3 2 o1 52 2]p7 6 2|ct 6 2]ps 4 2 DD 43 3
COP | Co-processor ®
CPX [X~-M (10 {E0 2 2+ [EC 4 3 E4 3 2
CPY [Y-M (1o{co 2 2+ {cc 4 3 3 2
DEC | Decrement CE 65 3 s 5 2]aa® 21 D6 65 2 DE 758 3
DEX |X-1-X cA 2 1
DEY [Y-1-Y 8 2 1
EOR |AVM—A |49 2 22|40 4 3)4F 5 4las 3 51 52 2|57 6 2|41 & 2| 4 2 50 43 3
INC | Increment EE 65 3 B8 55 2]|1A® 21 F6 6% 2 FE 758 3
INX | X+1-X B 2 1
INY  |Y+1oY 8 2 1
JMP | Jump to new location 4C 3 3|5 4 4
JSL | Jump long to subroutine 2 8 4
JSR | Jump to subroutine 20 6 3
LDA |M~A m|as 2 22]aD 4 3iaAF 5 afas 3 2 B1 5% 2{87 & 2]Aa1 6 2|B5 4 2 BD 43 3
LDX | M-X 10|A2 2 2+ |AE 4 3 A8 3 2 B8 4 2
DY |M-y (10 |A0 2 2+ JAC 4 3 M 3 2 B4 4 2 BC 43 3
LsR Jo~[87 __0l~C € ¢ 3 46 85 2[4a 2 1 58 60 2 sE 798 3
MVN | M—M Backward (start byte first)
MVP | M—M Forward (end byte first)
NOP | No operation EA 2 1
ORA |AVM-A m{oe 2 2°op 4 3|oF 5 4ajos 3 2 11 53 2(17 6 2[{01 6 2(156 4 2 D & 3
PEA | M{pc +2)~Mis); Mipc + 1)~ M(s ~1)
§-2-8
PEI M(d+ 1) M) Md)-Ms-1) @
§-2-8
PER | PC+r+3-Msl, Ms— 1)
S-2-8
PHA | A-M(s); S-2-SorS-1-§ (4]
PHB | DBR—~M(s) S—1-8
PHD | D-Ms), Mis— 1) S-2-8
PHK | PBR~Mis;S-1~5
PHP | P—Mg;S—1-8
PHX [ X-M@E);S—-1-SorS-2-8 (10}
PHY |Y-M@;S—1-Sor§-2-8 (10)
PLA | S+1-SorS+2-5, Ms)—A )]
PLB | S+1-S; M{s)~DBR
PLD | S+2-S; M{s—1), Ms)~D
PLP | S+1-5 Mg~P
PLX S+1-S0orS+2-5 Mg~X (10
PLY |S+1-80rS+2-5Ms)~Y (10
REP [Mpct NP ~P c 3 2
nou.@?ﬂ % 6 3 % 55 2|2a 2 1 3 6 2 E 758 3
rRor | Lec— L1570 6 6 3 6 5 2[ea 2 1 ™ 6 2 7E P8 3
RTI Retum from interrupt ®
RTL | Retum from subroutine long
RTS | Retum from subroutine
SBC [A-M-C-A m|e9 2 22{ep 4 3leF 5 4|es 3 2 F1 53 2|F7 8 2(E1 6 2{F5 4 2 Fo0 4% 3
SEC |1-cC B 2 1
SED [1-0 B 2 1
SEl {1-1 7B 2 1
SEP |Mipc+ VPP E2 3 2
STA [A-M 1) 80 4 3|8F 5 48 3 2 91 6 2({97 6 2|81 6 2|9%5 4 2 o 5 3
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Opcodes Reference Chart

Absolute * Absolute* Dp* Absolute Stack* SA¥ Processor
Long | Absolute PC indirect | Absolute | DP® indirect | Indexed | Stack | Relative | Indinsct Block Status Code
Indexed X | Indexed,Y | Relative Long indirect | Indirect Long indirect ©R) | IndexedY |  Move 5 4 3 2 1

Mne-
monic

long X addr,Y {abel [addd {addn (dp) [dp] (addr,X) s6S (s1,5).Y | srcbk,destbk E=0

BB ES
o x
ojo

19 ~2 #loo -~ #la1 - & -~ ~ 24 13§ E=1

ojojoje

ADC

*
7 2
7 2 AND

8 8I8
EN N
NN =
83|

#
5 2|67 6 2
5 2|27 6 2

3
o o
NS B
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ol
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£

ZZZYZ|Z}~

NNNININ
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[N
X

o BEQ

.. . .z .|on e
Mre8na o o
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(X9 FX Y

w 7 2** . . . B 0 1 . .|(18 BRK
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388 B|lagy 3|88
N wlin o N
~

02 7 2 . .. . 0 1 . .lx COP

oo
Q
32

zzZzzzz|zZZZ
NNNNNINNNN

oc 6 3jec 5N 7c® 8 3 L JMP
FC* 8 3 P JSR
BF 5 4B 43 3 B2 5 2|a7 6 2 A3 4 2|B3 7 2

BE 4% 3

czz|z
N NNIN
%]
<

54 7m 34 . . . . . . . .]|%* MW
a4 7m 3. . . . . . . .|*x MWP

F4 5 3 N R PEA

885
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*
3
I
Q

X
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28
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]
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Opcodes Reference Chart—(continued)

DP¥
Indirect oP
Absolute* |  Direct OPIndirect |  Long Indexed DP oP Absolute
Immediate | Absolute Long Page (D) [Accumulator] Implied [ IndexedY | indexedY | indirectX | indexedX | IndexedY | IndexedX
# const addr long dp A dp), Y [dp} Y (dp, X) dp, X dp, Y addr, X
Mne- 3 ) 7 ] ] 7
monic | Operation 1~ #|2 - #|3 ~ #la -2 #ls -~ wle - |7 -2 w|8 -2 #|9 -2 #|10 -2 #|[11 -2 w]12 - &
STP {Stop(1 ~ ¢2) 14 DB 3 1
SX [X-M 10 8 4 3 % 3 2 % 4 2
STy YoM (10) 8 4 3 8 3 2 % 4 2
sz oo™ ) o 4 3 e 3 2 74 4 2 % 5 3
TAX |A-X M 2 1
TAY |A-Y A 2 1
TCD {C-D B 2 1
Tcs |C-S B8 2 1
TDC b-C m 2 1
TR8 |[AAM-M ) iC 6 3 14 5 2
TSB |AVM—M ® oc 6 3 M4 5 2
TSC {8~C B 2 1
TSX [s-x BA 2 1
™A XA 8A 2 1
™s |x-s A 2 1
™ [X-v B 2 1
TYA |Y-A ® 2 1
X JY-X BB 2 1
WAl |0~ RDY 15 cB 3 1
WDM | No operation (reserved) (16) 2 28
XBA |BeA EB 3 1
XCE |CwE FB 2 1
Processor

® Opcode or instruction first introduced on the 65C02
* Opcode or instruction first introduced on the 65816/65802
(not marked: first introduced on the NMOS 6502)

Addressing mode box:

Immediate | Addressing mode

# const Assembler operand syntax
1 ~ #

L— Number of bytes
Number of cycles
Key to detailed instruction operation chart (see Appendix E: 65816 Data Sheet)
Operation column:

A Accumulator

X Index register X

Y Index register Y

M Contents of memory location specified by effective address

M(d) Contents of direct page memory location pointed to by operand
M(s) Contents of memory location pointed to by stack pointer

M(pc) Current opcode pointed to by the program counter

PC  Memory location of current opcode pointed to by the program counter

rl Two-byte operand of relative long addressing mode instruction
+ Add

- Subtract

A And

v Or

R Exclusive Or

—  Logical complement of a value or status bit (A indicates the complement of the value in the accumulator)
@2 Phase 2 clock (hardware signal)

RDY Ready (hardware signal)
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Opcodes Reference Chart—(continued)

Absolute Absolute DP* | Absolute Stack* | SR* Processor
long | Absoite | PC ingirect | Absote | DP® | indirect | indexed | Stack | Relative | inciect | Block Status Code Mne-
Indexed,X | Indexed,Y Relative Long indirect Indirect Long Indirect (SR Indexed,Y Move 7 5 4 3 2 1 0 monic

6
long X addr,Y label {addr) (addn (dp) [dp] (addrX) sr.S (sr8).Y srchkdestbk | N V. M | 2 C|E=0
13 ~ #l14 ~ #l15 -8 wle ~ wflv - wfe -2 w|19 -2 4l - ]2 -~ #|l2 - #lm - w|u By v o1 1 2 cleE=1

z

z
N
o
1

z -
- NN NN|INN-
* 010 * * %

-z

z
N
*

- Z
N

* % (% o4 %
2
[}
<

Bytes, cycles, and status codes:

* Add 1 byte if M=0 (16-bit memory/accumulator)
** opcode is 1 byte, but program counter value pushed onto stack is incremented by 2 allowing for optional signature
byte
+ Add 1 byte if x=0 (16-bit index registers)
n number of bytes moved
1 Add 1 cycle if m=0 (16-bit memory/accumulator)
2 Add 1 cycle if low byte of Direct Page register is other than zero (DL<>0)
3 Add 1 cycle if adding index crosses a page boundary
4 Add 1 cycle if 65C02 and d=1 (decimal mode, 65C02)
5 Add 2 cycles if m=0 (16-bit memory/accumulator)
6 Subtract 1 cycle if 65C02 and no page boundary crossed
7 Add 1 cycle if branch is taken
8 Add 1 more cycle if branch taken crosses page boundary on 6502, 65C02, or 65816/65802's 6502 emulation mode
(e=1)
9 Add 1 cycle for 65802/65816 native mode (e=0)
10 Add 1 cycle if x = 0 (16-bit index registers)
11 Add 1 cycle if 65C02
12 6502: If low byte of addr is $FF (i.e., addr is $xxFF): yields incorrect result
7 cycles per byte moved
14 Uses 3 cycles to shut the processor down; additional cycles are required by reset to restart it
Uses 3 cycles to shut the processor down; additional cycles are required by interrupt to restart it
16 Byte and cycle counts subject to change in future processors which expand WDM into 2-byte opcode portions of
instructions of varying lengths
17 BIT: immediate n and v flags not affected; if m=0, m(15) —n and M(14) —v; if m=1, M(7) —n and M(6) —v
BRK: if b =1 in pushed status register (6502, 65C02 and emulation mode e = 1), then interrupt was caused by
software BRK;
if 6502, d is unaffected by BRK; if 65C02 or 65816/65802, d is O after BRK
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