
• OPERATIONAL CODES, EXECUTION TIME, AND MEMORY 
REQUIREMENTS 

NCR&SC02 

IMME· ABSO · ZERO IM- !IND, UNO!. RELA· ABS PROCESSOR 

OIATE LUTE PAGE ACCU~ PLIED XI Y ZPG. X ZPG , V ABS , X ABS. Y TlVE IABSI ONO, X IZPGI STATUS CODES 

MNE OPERATION 
76543210 

q!j nl~ OP n I OP n I Of' n I OP n I OP n I OP n I OP n I OP n lloP n I OP n lloP n OP n I OP,, I OP n INV B 0 I Z C MNE 

(1 ,3)692260436532 616271527542 70437943 7252NV ZCAOC ADC A+M+C•A 

:~~~~7M~A ' -o Ill 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 5 2 N . Z . AND 

BCC Btaroch 1f C •O 
BCS Br1roch i i C • 1 

l1I OE 6 3 06 5 2 QA 2 1 16 6 2 1 E 6 3 N . Z C ASL 

121 90 22 . ace 
121 eo22 ecs 

BEQ Branch 11Z• 1 
BIT A AM 
BMI Br1roch itN• l 
BNE Btmch 1f Z• O 
BPL Branch 1f N• O 

BRA Branch Always 
BAK Break 
eve Branch 11 V • o 
BVS Branch 11 V"' l 

CLC o•c 
CL O 0 •O 
C LI O•I 
CLV 0 • V 
CMP A M 
CPX X M 

CP Y Y M 
DEA A . 1 •A 
DEC M · 1 •M 
DEX X 1 • X 
DEY Y 1•Y 

EOA AVM•A 
tNA A+ 1 •A 

INC M+ 1 •M 
INX X + 1 •X 

JMP Jump 10 new loc 
JSR Jump Sub rou1ine 
LOA M •-A 
LOX M • X 
LOY M •Y 

LSR o-~© 

NOP PC• I •PC 
ORAAVM •A 
PH.A. A• M1 S · 1 • S 
PHPP•M1 S · 1•S 

PHX x •M, s 1•s 
PH YY •M1 S · l• S 
PL.A. S + 1 • S M1 • A 
PLP S+l •S M,•P 
PLX S + 1 • S M1 • X 

~~: q;_i·s :;~J 
ROA C:~~ 
RT! Return f t om Inter 
ATS Return from Subr 

sec A M 
SEC 1 •c 
SEO 1 •o 
SE< 1•1 
STA 

STX X • M 
STY 
STZ OO • M 
TAX A • X 
TAY A• Y 

C•A 

TFIB A1u.-1•M 
TSB AVM•M 
TSX S • X 
TXA X •A 
TXS x •s 

Notes: 

121 
14.5) 
121 
121 
121 

121 

121 
121 

111 

111 

111 
111 
111 

111 

111 

111 
Ill 

11 .3) 

141 
141 

89 2 2 2C 432432 

" Jc~ J 2 C9 2 Lil co 
EO 2 EC 4 3 E4 3 2 

co 2 l ~cc 4 3 C4 3 2 
JA 2 1 

CE 6 3 C6 S 2 

49 2 I ~ 40 4 3 4532 
I A 2 1 

EE 6 3 E6 5 2 

4C 3 3 
20 

: ; A5 3 2 A9 2 2 AO 
A2 2 2 AE 4 3 A€3 2 
AO 2 2 AC 4 3 A4 3 2 

4E 6 3 46 5 24.A.21 

09 ' 
2 OD 430532 

" 6 
3 26 s 2 2A 2 1 

SE 6 J 66. 2 6.A. 2 1 

E9 2 2ED 4 3 ES 3 2 

BO 4 3 85 3 2 

SE 4 3 86 3 2 
BC 4 3 84 3 2 
9C 4 3 64 3 2 

1C 6 3 14 5 2 
oc 6 3 04 5 2 

1 Add 1 to " n" if page boundary is crossed 

()() 7 1 

18 2 1 

08 2 1 
5821 
BB 2 1 

CA 2 1 
88 2 1 

EB 2 1 
ca 2 1 

EA 2 1 

48 3 1 
08 3 1 

DA. 3 1 
SA 3 1 
68 4 1 
28 4 1 

7A 4 1 

40 6 1 
60 6 1 

3821 
F8 2 1 
78 2 1 

fA2 1 
AB 2 1 

8A' 1 
BA. 2 1 
.. , 1 

98 1 

2 Add 1 to " n" if branch occurs to same page 

Add 2 to "n" if branch occurs to different page. 

3 . Add 1 to "n" if decimal mode. 
4 V bit equals memory bi t 6 pr ior to execut ion . 

N bit equals memory b it 7 pr ior to execut ion. 

34 4 2 JC 4 3 

C1 6 2 01 5 2 05 4 2 DD 4 3 09 4 3 

06 6 2 DE 6 3 

.. 6 2 51 5 2 SS 4 2 50 4 3 59 4 J 

F6 6 2 FE 6 3 

A1 6 2 BT 5 2 es 4 2 BO 4 3 B9 4 3 
86 4 2 BE 4 3 

84 4 2 BC 4 3 

.. 6' SE 6 3 

01 6 2 11 s 2 15 4 2 ID 4 3 19 4 3 

36 6' 3E 6 3 
76 6 2 7E 6 3 

E1 6 2 Fl 5 2 FS 4 2 FD 4 3 F9 4 3 

81 6 2 9 1 6 2 95 4 2 90 s 3 99. 3 

96 4 2 
94 4 2 
74 4 2 9E S 3 

X Index X 
Y Index Y 
A Accumulator 
M Memory per effective address 

Ms Memory per stack pointer 

•s. The immediate addressing mode of the BIT instruction leaves bits 6 & 7 

(V & N) in the Processor Status Code Register unchanged, 

FO 2 2 

30 2 2 
00 2 2 
10 2 2 

80 2 2 

50 2 2 
70 2 2 

6C 6 J 7C 

+ Add 
- Subtract 
/\ And 
V Or 

6 J 

¥ Exclu5ive or 

BEQ 
""1·~· Z . BIT 

BMI 
BNE 
BPL 

. BRA 
BAK 
BVC 

0 BVS 
. 0 CLC 

0 CLO 
0 cu 

0 CCV 
02. 2 N Z C CMP 

N Z C CPX 

Z C CPY 
l DEA 
l DEC 

DEX 
DEY ., . 2 N . EOR 

N INA 
INC 
INX 
INY 

JMP 
JSR 

B2. 2 N LOA 
LOX 
LOY 

Z C LSR 
NOP 

12 . 2N l ORA 
PHA 
PHP 

PHX 
PHY 

N l PLA 
N V 101 zc PLP 

l PLX 

l PLY 
l c AOL 

. l ~ ROA 
NV 1 0 I Z RTI 

ATS 

F2 S 2NV l C SBC 
1 SEC 

SEO 
SE < 

92 5 2 STA 

l 

r l 

n No. Cycles 
f No. Bytes 

STX 
STY 
STZ 
TAX 
TAY 

TAB 
TSS 
TSX 

TXS 

TVA 

Ms Memory bit 6 
M1 Memory bit 7 
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