H\L] © 1 2 3 4 5 6, 7 8 9 a b c d e f H\L] © 1 2 3 4 b c d f
0 [brk - - - ora asl --- php ora asl --- --- ora asl - 0 [brk ra - - - - - ora asl -
[XX,x] <XX <XX #XX a XXXX XXXX [XX,x] XXXX XXXX
1 bgl o= o=o cos S --- clc ora B asl == 1 bgl ra B == === asl ===
X [XX1,y XX, x  <XX,x XXXX,y XXXX,x  XXXX, x X [Xx1,y XXXX,x  XXXX, x
2 |jsr -- --- bit and ol --- plp rol --- bit rol - 2 |jsr ind --- --- bit --- bit ind rol -~
XXXX  [XX,x] <XX <XX <XX #XX a XXXX XXXX XXXX XXXX  [XX,x] <XX XXXX XXXX XXXX
3 [bmi --- === === an rol --- sec and e ) == 3 [bmi and e === === ind rol ==
XX [Xx1,y <XX,x _<XX,x XXXX,y XXXX,x_XXXX, x XX [Xx1,y . XXXX,x_ XXXX, x
4 |rti  eor - e - eor sr --- pha eor 1sr --- ]mﬂ eor sr --- 4 |rti  eor B --- ]mg eor 1sr ---
[XX,x] <XX <XX XX a XXXX XXXX XXXX [XX,x] XXXX XXXX XXXX
5 |bvc eor --- --- ---  eor lsr --- cli eor = eor lsr == 5 [bvc eor === --- ---  eor lsr E i eor === === eor lsr ==
XX [XX1,y <XX,x  <XX,x XXXX,y XXXX,x  XXXX, x XX [XX1,y XXXX,y XXXX,x  XXXX, x
6 |rts e mem e adc ror --- pla adc ror --- jmg adc or --- 6 |rts —-- mem ee- adc ror --- pla adc ror --- jmﬁ adc r ---
XX, x] <XX <XX #XX a [XXXX] XXXX XXXX XX, x] <XX <XX #XX a [XXXX] XXXX XXXX
7 [bvs adc --- === === adc ror --- sei adc = adc ror == 7 [bvs adc =o= === === fnle ror --- sei adc = adc ror ==
XX [XX1,y <XX,x <KX, x XXXX,y XXXX, x  XXXX, x [XX1,y <XX,x <KX, x XXXX, y XXXX, X XXXX, x
8 |--- sta .- me- st% sta stx --- dey --- txa --- st* sta stx --- 8 |--- sta .- =e- st% sta stx --- dey --- txa --- stx sta stx ---
[XX,x] <XX <XX <XX XXXX XXXX XXXX [XX,x] <XX <XX <XX XXXX XXXX XXXX
9 |bcc sta - - st% sta stx --- tya sta txs --- --- sta --- --- 9 |bcc sta - - st% sta stx --- tya sta txs --- --- sta --- ---
XX [XXIy <KX, x <KX x <KX,y XXXX, y XXXX, x [XX1,y <KX, x <KX, x <KX,y XXXX, y XXXX, x
A |ld: 1da dx - ld% 1da Tdx --- tay lda tax --- 1d lda 1dx - A |ld lda 1dx ld% 1da Tdx --- tay 1lda tax --- 1d lda 1dx --
#XX SXX'X] #XX <XX <XX <XX #XX XXXX XXXX XXXX #XX SX)(,)(] #XX <XX <XX <XX #XX XXXX XXXX XXXX
B [bcs a ==m === ld% lda  ldx --- clv 1lda tsx --- 1d§ lda dx === B [bcs a === === % a dx -- clv 1d tsx --- X lda X ==
X XKLy <KKx <KX, x <KX,y XXXX, y XXXK, X XXXX, % XXX,y XX [XXLy <KX <KX, x <KX,y XXX, y XXXK, X XXXX, % XXX,y
C c% cmy —-- -e- dec --- iny cm dex --- ch ﬁ lec - C cs% —-- me- dec --- iny g dex --- cmg lec ---
X [XX,x] <XX <XX <XX #XX XX XXXX XXXX X [XX,x] <XX X <XX #XX XX XXXX XXXX
D [bne cmg = cmg dec  --- cld cmg == ==o == g dec === D [bne « mo= o=s os g dec  --- cld cmg = g dec ==
XX [XX1,y <KX, x  <XX,x XXXX, y XXXX, x  XXXX, x XX [XX1,y <KX, x  <XX,x XXXX, y XXXX, x  XXXX, x
E ch shc --- ---Cpx shc inc --- inx shc nop --- ch shc inc --- E ch shc --- --- o Cpx shc inc --- inx shc nop --- ch shc inc ---
XX EXX,X] <XX <X <KX #XX XXX XXXX  XXXX XX EXXlX] <XX XX <KX #XX XXX XXXX XXXX
F |beg sbc --- --- --- shc inc  --- sed shc = shc inc == F beﬂ shc === --- --- sbc inc  --- sed shc = shc inc ==
X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x

1 d f H\L
--- ora asl - ]
XXXX XXXX
o= asl === 1
XXXX,x  XXXX, x .
--- an ro --- 2
XXXX XXXX
== and rol == 3
XXXX,x XXXX, x
--- or lsr --- 4
XXXX XXXX
=== eor eor lsr === 5 or eor lsr eor eor lsr
XXXX,y XXXX,x  XXXX, x [XX1,y <XX,x  <XX,x XXXX, y XXXX, x  XXXX, x
--- pla adc ror --- jmﬁ adc ror --- 6 |rts adc B adc ror --- pla adc ror --- jmg adc ror ---
#XX a [XXXX] XXXX XXXX 5X)(,x] <XX <XX #XX a [XXXX] XXXX XXXX
--- sei adc === === === adc ror === 7 |bvs adc === === === adc ror --- sei adc = adc ror ===
XXXX, y XXXX,x  XXXX, x [XX1,y <XX,x <XX,x XXXX, y XXXX, x  XXXX, x
--- dey xa --- st sta stx - 8 |--- sta —-- me- st% sta stx --- dey --- txa --- st a stx ---
XXXX XXXX XXXX [XX,x] <XX <XX <XX XXXX XXXX XXXX
-- tya txs --- --- ta === === 9 |bcc sta === === % sta tx -- tya sta txs --- --- === ===
XXXX, y XXXX, x [XX1,y <KX <KX x <KX,y XXXX, y XXXX, x
--- tay 1 tax --- 1d lda ldx - A |ld a dx 1d dx --- tay lda tax --- 1d ldx --
#XX XXXX XXXX XXXX #XX QXX,X] #XX <XX XX <XX #XX XXXX XXXX XXXX
--- clv tsx --- 1d§ lda === B [bcs a == === % a dx  --- clv 1da tsx --- X ==
XXXX, y . XXXX,x  XXXX,x  XXXX,y . XX [XX1,y <KX, x <XX,x <XX,y XXXX, y - XXXX,x  XXXX,x  XXXX,y
--- dny @ ex --- C --- [ cmy --- --- P cmj ec -- dny cm ex --- ---
#RX %XX )&XX XXXX %( [g)(,x] <%X <§X <XX I&X %XX )&XX XXXX
--- cld mg = c g d == D [bne « g o= omm se= g dec  --- cld cmg = g d ==
XXXX,y XXXX, x  XXXX, x XX [XX1,y <KX, x  <XX,x XXXX, y XXXX, x  XXXX, x
--- inx shc nop --- ch shc inc --- E csx shc --- === CpX sbc inc --- inx shc nop --- ch shc inc ---
XX XXX XXXX XXXX XX gXX,x] <XX <XX <XX #XX XXX XXXX XXXX
-- sed shc == === == shc inc == F beﬂ s| === === --- sbc inc  --- sed shc == === === shc inc ==
XXXX, y XXXX,x  XXXX, x X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x

HEL 0 1 2 3 4 5 6, 1 _ﬁ_ 9 a b c d e, f H\L] © 1 2 3 4 5 6, 1 _ﬁ_ 9 a b c d e, f
rk - - - ora asl --- php ora asl --- --- ora asl --- 0 [brk ra - - - ora asl --- php ora asl --- --- ora s1 -
[XX,x] <XX <XX XX a XXXX XXXX [XX,x] <XX <XX #XX a XXXX XXXX
1 bgl == === === asl -- clc ora === === === ra S| = 1 bgl ora == o== =os ora asl --- clc ora === === == ora asl ===
X [Xx1,y <XX,x  <XX,x XXXX,y XXXX,x  XXXX, x X [XX1,y <XX,x  <XX,x XXXX, y XXXX, x  XXXX, x
2 |jsr  and --- --- bit and rol --- plp and rol --- bit and rol --- 2 |jsr  and --- --- bit and rol --- plp and rol --- bit and rol ---
XXXX  [XX,x] <XX <XX <XX #XX a XXXX XXXX XXXX XXXX [XX,x] <XX <XX <XX #XX a XXXX XXXX XXXX
3 [bmi and --- --- ---  and rol --- sec and = and rol == 3 [bmi === --- ---  and rol --- sec and = and rol ==
XX [Xx1,y <XX,x _<XX,x XXXX,y XXXX,x XXXX, x XX [Xx1,y <XX,x _<XX,x XXXX, y XXXX, x XXXX, x
4 |rti  eor e mem e eor Tsr --- pha eor 1sr --- jmg eor 1sr --- 4 |rti  eor —-- mem ee- eor lsr --- pha eor 1sr --- jmg eor 1sr ---
[XX,x] <XX <XX #XX a XXXX XXXX XXXX <XX <XX #XX a XXXX XXXX XXXX
5 |bvc eor --- --- ---  eor lsr --- cli eor = eor lsr == 5 === === eor  lsr --- cli eor = eor lsr ==
XX [XX1,y <XX,x  <XX,x XXXX,y XXXX,x  XXXX, x <XX,x  <XX,x XXXX,y XXXX, x  XXXX, x
6 |rts adc e adc ror --- pla adc ror --- jmg adc ror --- 6 - ee- adc ror --- pla adc ror --- jmg adc ror ---
XX, x] <XX <XX #XX a [XXXX] XXXX XXXX <XX <XX #XX a [XXXX]  XXXX XXXX
7 |bvs --- --- ---  adc ror --- sei adc === === === adc ror === 7 === === ol -- sei ad === === === c ror ===
XX [Xx1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x XXXX,x  XXXX, x
8 |--- —-- -e- st% sta stx --- dey --- txa --- st sta stx - 8 --- --- st ta stx ---
[XX,x] <XX <XX <XX XXXX XXXX XXXX XXXX XXXX XXXX
9 |bcc sta = = 9 = === === a === =
XX [XX1,y XXXX, x
A |ld: lda -=- A - lda
#XX 5XX,X] XXXX
B [bcs lda === B === lda 1d:
XX [XX1,y XXXX, x
C c% cmg --- C --- cmg
X [XX,x] XXXX
D [bne  cmy == D == cmg dec
XX [XX1,y XXXX, x
E ch --- E cs --- shc i
XX XX, x] XX EXX,X] XXXX
F |beg shc --- === --- shc inc  --- sed shc === ==e se= shc inc == F beﬂ shc === === ---  sbc inc  --- sed shc == ==m === shc inc ==
X] [XX1,y <XX,x  <XX,x XXXX, y XXXX, x  XXXX, x X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x

H\L 1 2 3 4 5 7 _ﬁ_ b (4 d f H\L 1 2 3 4 5 7 _% 9 b 4 d e f
rk - - - ora asl --- php ora asl --- --- ora asl -- rk ora - - - ora asl --- php ora asl --- --- ora s1 -
[XX,x] <XX <XX #XX XXXX XXXX [XX,x] <XX <XX #XX a XXXX XXXX
1 bgl = s --- clc ora =o= =mm ses S == 1 bgl ora T sl --- clc ora =e= === === ==
X [Xx1,y XX, x  <XX,x XXXX,y XXXX,x  XXXX, x [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x
2 |jsr --- --- bit and ol --- plp and rol --- bit --- 2 |j --- --- bit and ol --- plp and rol --- bit an( --
XXXX [XX,x] <XX <XX <XX #XX a XXXX XXXX XXXX XXXX  [XX,x] <XX <XX <XX #XX a XXXX XXXX XXXX
3 [bmi a == === === an rol --- sec and = n == 3 [bmi  ang mo= ems sos and rol --- sec and = an ol ==
XX [Xx1,y <XX,x_<XX,x XXXX, y XXXX, x _ XXXX, x XX [Xx1,y <XX,x _<XX,x XXXX,y XXXX, x _ XXXX, x
4 |rti  eor e eor sr --- pha eor 1sr --- ]mg eor 1sr --- 4 |rti eor B eor sr --- pha eor 1sr --- ]mg r sr ---
[XX,x] <XX <XX #XX a XXXX XXXX XXXX [XX,x] <XX <XX #XX a XXXX XXXX XXXX
5 |bvc eor = sr. -- cli eor = or 1s == 5 [bvc eor --- --- --—-  eor lsr --- cli eor = eor lsr ==
XX [XX1,y <XX,x <XX,x XXXX, y XXXX,x  XXXX, x [XX1,y <XX,x <XX,x XXXX,y XXXX,x  XXXX, x
6 |rts T r --- pla adc ror --- jmﬁ adc or - 6 |rts B adc ror --- pla adc ror --- jmg adc r -
XX, x] <XX <XX #XX a [XXXX] XXXX XXXX XX, x] <XX <XX #XX a [XXXX] XXXX XXXX
7 [bvs c --- --- ---  adc ror  --- sei adc = adc ror === 7 [bvs c --- --- ---  adc ror --- sei adc = adc ror =
XX [Xx1,y <XX,x <XX,x XXXX,y XXXX,x  XXXX, x [XX1,y <XX,x <XX,x XXXX, y XXXX, x  XXXX, x
8 |--- sta ——- =e- st% sta stx --- dey --- txa --- stx sta stx --- 8 |--- sta --- =e- st% sta stx --- dey --- txa --- stx sta stx ---
[XX,x] <XX <XX <XX XXXX XXXX XXXX [XX,x] <XX <XX <XX XXXX XXXX XXXX
9 [bcc sta == st% sta stx --- tya sta G === === sta == === 9 [bcc sta === st% sta  stx  --- tya sta G === === sta === ==
X [XXIy <KX,x <KX, x <KX,y XXXX, y XXX, x [XX1,y <KX,x <KX, x <KX,y XXXX, y XXXX, x
A |ld: T dx ld% lda Tdx --- tay lda tax --- 1d lda 1dx --- A |ld lda 1dx ld% 1da Tdx --- tay 1lda tax --- 1d lda ldx
#XX (EXX,X] #XX <XX <XX <XX #XX XXXX XXXX XXXX #XX 5XX,X] #XX <XX <XX <XX #XX XXXX XXXX XXXX
B [bcs ==m === ld% la dx  --- clv 1da tsx --- X la X == B [bcs a =o= == % a dx  --- clv 1da tsx --- X lda X ==
XX [XX1,y <XX,x  <XX,x <XX,y XXXX, y XXXX,x  XXXX,x  XXXX,y XX [XX1,y <XX,x  <XX,x <XX,y XXXX, y XXXX,x  XXXX,x  XXXX,y
C c% cmy -—- =-- dec --- iny mg dex --- c% g lec --- C cs% cm -—- =e- dec --- iny cmy dex --- c% cmg lec ---
X [XX,x] <XX <XX <XX #XX XX XXXX XXXX X [XX,x] <XX <XX <XX #XX XX XXXX XXXX
D |bne cmg = cm§ dec --- cd mg === === === cmg dec === D |bne cmy === === === cmg dec --- cud m§ === === === cmg lec ===
XX [XX1,y <KX, x  <XX,x XXXX, y XXXX, x  XXXX, x XX [XX1,y <KX, x  <XX,x XXXX, y XXXX, x  XXXX, x
E ch shc --- --- X shc inc --- inx sbhc nop --- ch shc inc --- E ch shc --- --- Cpx sbc inc --- inx sbhc nop --- ch shc inc ---
XX EXXlX] <XX <XX <XX XX XXX XXXX XXXX XX gXX,x] <XX <XX <XX #XX XXX XXXX XXXX
F beﬂ sbc === === --= shc inc  --- sed shc = shc inc == F beﬂ sbc === === --= sbc inc  --- sed shc s shc inc EE=
X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x X] [XX1,y <XX,x  <XX,x XXXX, y XXXX,x  XXXX, x
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