s OPERATIONAL CODES, EXECUTION TIME, AND MEMORY
REQUIREMENTS

NCR65C02

IMME- | ABSO- [ ZERO M- | anp, Juno), RELA- ABS PROCESSOR
DIATE| LUTE | PAGE |ACCUMPLIED| X) v |zrG, x|2PG, v|aBs, x| ABS, Y| TIVE | (ABS) [UND, X)| (2PG) | STATUS CODES
76543210

MNE OPERATION OP{ n{ M OP| n|#|OP| n| #{OP | n[#| OP|n [#|OP In|#{OP|n |#|OP|n |#{OP[n |#[OP |n|# [OP|n |#|OP|n| #OP | n|#|OP|n |# |OP) NV . BDI 2C[MNE
ADC|A+M+C*A (1.3)| 69| 2|2|6D|4| 3|65 3|2| 61(6[2|71(5[2|75)4|2 7D|4[3|79]a|3 72 NV, . Zclaoc
AND|AAM=A (1) | 29|2|2|20|4|3{25]3|2] 21|6/2|31(5(2|35/4]2 30(4/3]39|4(3! 32 N . . Z .|AND
ASL [@-F 8 (31 OE|6]3{06{5|2[0A[2{1 16|6|2| 1E(6|3 N Z C|ASL
BCC |Branch if C=0 2 90{2/2] BCC
BCS |Branch if 3] 80|2|2] BCS
BEQ |Branch if Z=1 (2) Fo[2[2 BEQ
BIT [AAM 14.5)| 89(2|2|2c |4|3| 24|3|2 34(a|2 3claf3 z |eiT
BMI (Branch if N=1 2 30(2)2 8MI
BNE | Branch if (2) 00/ 2|2] BNE
BPL |Branch if N=0 2 10§2|2 BPL
BRA |Branch Afways (2 80|22 BRA
BRK | Break 00|7(1 10 BRK
BVC | Branch it V=0 (2 50(2(2 BVC
BVS |Branch if V=1 (2 70(2/2] o[svs
cLc joC 1821 ojcLe
cofo+p og|2[1 0 cLD
cu [0+t 58(2(1 0 cul
cLv|osv 88|2[1 .0 .. ewv
CMP|A - M (1) | cej2|2|cpfa|3| cs|3|2 c1|6|2[D1|s|2|Ds|4|2 DD{4|3|09|4(3 D2 N Z c|cme
CPX |X-M €0|2|2|EC|4|3|E4|3]2 N . .z clcpx
cPY Y. m co|2(2|cc|a|3|ca|3|2] N . Zclcpy
DEA|A-1+A 3A(2[1 N Z .|DEA
DEC|(M-1+M m ce|6|3|ce|s|2 06|6|2 DE(8(3 N z .|oEC
DEX X -1+X CA[2|1 N z . |DEX
DEY|Y.1+Y 88[2[1 N z .|oEY
EOR[AMM=A 49(2| 2 40| 4[3[ 45|32 a1(6(2|51(5(2[s5{al2 s0(4[3|59]4]3 52(6|2|N Z .[eor
INA [A+1+A 1A12]1 N Z . [INA
INC [M+1+M il €€ 6|3/ E6|5|2] F6 (6|2 FE[63 N z .[INc
INX X +1+X £8(2|1 N z . |INX
INY [Y 1oy csl21 N z .|INY
JMP | Jump to new loc 4C|3(3] 6c(6(3j7c(s!3] _[amp
JSR | Jump Subroutine 20 6|3 JSR
LDA|M=+A (1) | Ag|2[2|AD[4|3[As| 3|2 A1)6|2|81|5|2|85|4|2 80|4[3|89[4|3 82(5(2|N Z . (LbA
LDX|M=*X 1y A2l 2|2|AE|4]|3|AB| 3|2 B6|4|2] BE[4(3 N z LDX
LDY|M+Y (10| Aa0j2(2|ac|4|3(a4|3[2 84/4/2] 8C|a/3 N .2 [LoY
LSR [o-F___o+@ (1) 4€ (6(3|46|5(2|4a (2|1 56(6/2] SE|6|3 [} z c|LsR
NOP |PC + 1 +PC EA[2[1 . NOP
ORA[AVM=+A (11 |09|2|2{00|4[3|05|3|2 o1/6(2|11|52|15|a|2 1D{4[3]194(3 12|s[2|n 2 .|oRA|
PHA|A*M; S-1+5 ag (31 .|PHA
PHP [P+M{ S - 145§ 0831 sl
PHX|X*M; S-1+S DA|31 PHX
PHY Yo*M; S- 18§ SA(3(1 PHY
PLA S+ 1+S Mg*A 68|41 N z .|PLA
PLP [S+1+5 M +P 28|41 NV. 1D ZclpLp
PLX [S+ 125 M +X FAlaf1 N . Z |PLx
PLY [S+1+S Mg+Y alaft N z . |pLY
ROL|CF——94a7 (S} 2€|6/3|26(5(2{24 2|1 36|62 3€(6|3 N Z groL
ROR| L9 m 6€(6]3/66 |5[2(64 2|1 76|62 7E|6|3 N Z gROR|
RTI |Return from Inter. a0l 1 NV . 1D 1 ZgRTI
RTS | Return from Subr 60(6 1 ; RTS
SBC|A-M-T+A 11.3) [E9|2|2[ED|4|3|E5(3[2 E1(6{2|F1|5[2[F5]a|2 FD[a|3|F9l4[3 F2(5[2|N v . Z dsBC
SEC [1+C 38[2)1 1Isec
SED |10 F8(2[1 1 SED
SEI |1+ 7821 1 SEI
STA [A+M 8D|4[3|85]3]2 81/6[2(916|2|{95/4|2 9D (s|3{99 5 |3 92|5[2 STA
STX [X*+M 8€ [4[3[863]2| 96[a2 STX
STY |Y*M 8C|43(84(3|2 94 |4[2 STY
STz [00+M 9C|4(3(64(3|2 74|af2 9E [5(3 . .(sT2
TAX|A*X laal2 |1 N .2 .|TAx
TAY[AeY A8|2 |1 N . . 2. |TAY
TRB[AA MM (4) 1C [6]3[14 5|2 . z.|TRB
TSB [AVM=M 14) oc |6|3[o4|s (2 L .z .|tse
TSX [S+x BA2|1 N z . |Tsx
TXA|X *A 8412 (1 N 2z .|TxA
TXS [X s 94 |2 11 TXS
TYA[Y<*A 982 1 z.|Tva
Notes:

1. Add 1 to ‘‘n” if page boundary is crossed. X Index X + Add n No. Cycles

2. Add 1 to “n"" if branch occurs to same page. Y Index Y — Subtract # No. Bytes

Add 2 to 'n”’ if branch occurs to different page. A Accumulator A And MG Memory bit 6
3. Add 1to 'n” if decimal mode. M Memory per effective address VvV Or M7 Memory bit 7
4. V bit equals memory bit 6 prior to execution. Ms Memory per stack pointer M Exclusive or
N bit equals memory bit 7 prior to execution.
*5, The immediate addressing mode of the BIT instruction leaves bits 6 & 7

{V & N) in the Processor Status Code Register unchanged.
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