6510 Assembly Instructions Cheat Sheet

Logical and Arithmetic Loads and Stores
1 byte 2 bytes 3 bytes 2 bytes 3 bytes
= X< > < >
X>Zo9og « - X>Z090Qg + ;
9 > N = add one cycle if page < > X< ~-~ add one cycle if page
Qoo 8 8 8 boundary crossed ocooco9o 8 8 8 boundary crossed
EOCOO0QRQD6 . SO0 0022350606 :
= aaLlZ2x & & Flags Function FoawmaPBPae e Flags Function
09 05 15 01 11 OD 1D 19 A9 A5 B5 Al Bl AD BD B9
ORA 2 3 6 5%4 4*4*Nz Aor$=A LDA 2 6 5% *4* Nz $=A
20 25 35 21 31 2D 3D 39 85 95 81 91 8D 9D 99
AND 2 3 4 6 5*4 4*4*Nz Aand$=A STA. 3 4 6 6 455 A=$
49 45 55 41 51 4D 5D 59 A2 A6 B6 AE BE
EOR 3 4 6 5%4 4*4*Nz Axor$=A LDX 2 4 4 4* Nz $=X
69 65 75 61 71 6D 7D 79 86 96 8E
ADC 6 5%4 A*A*Nzcv A+$+CoA STX 3 X=$
E9 E5 F5 E1 F1 ED FD F9 A0 A4 B4 AC BC
SBC 2 3 4 6 5%4 A4*4*Nzcv A-$+C-1>A LDY 2 4 4* Nz $=>V
C9 C5 D5 Cl1 DI CD DD D9 84 94 8C
CMP 4 6 54 A*4*Nzc A-$ STY 3 4 4 Y=$
E0 E4 EC
CPX 23 4 NZC  X-$%
& cc Jumps and NOP Branches
CcPy 2 3 4 NZC Y-% 2 bytes B h
c6 D6 CE DE 1 byte '3 byt ranc
DEC 56 67 Nz $-1-% e ores +00
CA e} 8 10
DEX gg; Nz X-1=X 2 8 8 t BhRK pushes PC+2,£ajding BPL 2%* N=0
o ith NOP
DEY 2 NZ  Y-1sY £S89 VF”I I;ecomrf"en ° BMI 2% N=1
E6 F6 EE FE = & T Flags Function 20
INC 56 67 Nz $+1-% s P e s BVC 2% v=0
E8 BI ! 70
INX 2 NZ  X+1=X ol 4 P= () SFFFE=PC By 2% v
c8 NZCVDI (S++) = P, (S++) = PC 99
INY 2 NZ Ye1sY w2 5+) ‘$ )2PC Bcc 2% c=0
OA 06 16 OE 1E PC= (-—-S), $ = PC BO
ASL 2 o) 6 7 NZC  $x2=3% IJQTS 660 BCS 2* c=1
2A 26 36 2 3E (S++) = PC DO
ROL 2 56 6 7 NZC $x2+C=>$ MP %’c %; BNE 2* z=0
4A 46 56 4E 5E $=PC b
LSR 2 56 6 7 NZC  $/2=% I\JIO EZA BEQ 2* z=1
oA 66 76 6k 7% P N ti * add a cycle if branch
ROR 2 56 6 7 NZC  $/2+Cx128=$% © operation chﬁﬁig}fy'é?éﬁéé page
Transfers and Stack Flag Manipulation lllegal Logical and Arithmetic
1 byte Tbyte ' 8 '3 bytes 2 bytes 3 bytes
. . . —_ 2~
(implied) Flags Function - o — x>
AA oAb 8 > > =< ,>_-: 8 8 8 * add one cycle if page
TAX 2 Nz A=X oo O coooo 8 8 O & & boundary crossed
8A £ 0O OO0OO0OO0RxR&AOOO .
TXA 2 Nz X=A =& & Flags set AdaBPB G a e Flags Function
A8 24 2¢  $ bit 7=N, sLO 07 17 03 13 OF 1F 1B
TAY 2 Nz A=Y BIT 3 4 $bhit6e=>V, ASO 5 8 6 7 7 NzZC  ASL$,ORAS$
98 18 $andA=Z 27 37 23 33 2F 3F 3B
TYAB% NZ Y=A CLC% 0=C RLA- 56 88 6 7 7 NzC ROL$ANDS
SRE 47 57 43 53 4F 5F 5B
TSX 2 Nz S=X SEC 2 1=C LSE 5 8 8 6 7 7 NzC LSR$ EORS
9A D8 67 77 63 73 6F 7F 7B
TXS{)Q8 X=5 CLD% 0=D RRA 6 8 8 6 7 7 NzZov RORS$,ADC$
87 97 83 8F
PLA 4 Nz (S+H)=A SED 2 1=D SAX 3 46 4 AandX=$
48 58 LXA AB_ A7 B7 A3 B3 AF BF
PHA 3 A= (--S) CL 2 01 LAX 2T3 4 6 5*4  A* Nz  LDAS$ LDX$
28 78 DCP c7 D7 C3 D3 CF DF DB
PLP 4 NzcvDI (s++)=P SEl 2 151 DCM 5 8 6 7 7 NzC DEC$,CMP$
08 B8 ISB, ISC E7 F7 E3 F3 EF FF FB
PHP 3 P=(—9) CLv 2 0=V INS 56 8 8 6 7 7 Nzv INC$,SBCS
08,28
size—>1 byfe opcode ANC 2 NzC AND $, N=C
mnemonic EAA/ ”Iegal NOPS ASR 4B
N N O P 2 Like LDA but discard result ALR 2 NzC AND $, LSR
O | also known  also known 6B
& sboPasiOP ARR 2 NZCV  AND $, ROR
) \c cles —  2bytes 3 bytes ANE 8B
Pregister. Flags i — >  XAA 21 NZ  TXA AND$
bito  C = Carry 32 oo SBX CB '
bit1  Z=Zero oo 2‘8 S AXS 2 NZC [AandX]-$=X
bit2 | = Interrupt disable ESS S Seez &8
bit3 D = Decimal T H A A A A AH??& 2 03 oF NZCV SBC$, NOP
bits B = Break (BRK hif) B 4K 6t i AandXand H=$
bité V= Overflow (sign changed) %N 82 o4 % o5& SHY %y
bit7 N = Negative (bit 7 set) Ph B4R oo e S'ﬁ?_'YX S o YandH=$
2 2 4 4% XAS 5t Xand H=$
* add one cycle if SHS 9B
r}o.z.t}/(;)ﬁx;)m-zo/m Vgi‘kk;) Sariola, CC BY-/SA 40 page boundary crossed TAS 5t Aand X=S. SandH
ttps://github.com/vsariola/c64-cheat-sheets, LAE, LAR BB 4
Sources _ lllegal JAMs LAS 4* Nz Sand$=[AXS]
https://csdb.dk/release/?id=226987
http: //www.oxyron.de/html /opcodes02.html Freeze the CPU
e hon 6510.coding | B B B 8B & B t highly unstable  partially unstable H = high byte of the address + 1



