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TABLE 8 — CPU INSTRUCTION MAP

OP MNEM MODE ~ #|| OP MNEM MODE ~ #f|OP MNEM MODE ~ #|| OP MNEM MODE ~ s/l OP MNEM MODE ~ &
00 ‘ 14 DES INHER 3 11 68 ASL INDXD & 2 aC CPX DIR 5 2|| oo SUBR DIR 3 2
o1 NOP INHER D Y] as XS 'y 3 1|69 ROt 6 2|[9p  UsR 5 2o CMPH A 102
02 : 4\ 36 PSHA 3 1ieAa  DEC 6 2|| 9t L0$ a  2[fo2  sucB 32
03 37 PSHB 3 111 68 . 9F STS DIR 4 21| 03 ADDO 5 ?
04 LSRO 3 1) 38 PUL X 5 1| 6C INC 6 21| A0 SUBA INDXD 4 2l oa ANDH 3 2
0b ASLD 3 ] 39 RTS 5 11] 6D ST 6 2] A CMPA “ 4 21 os RITB 3 2
06 TAP 2 il 3a ABX 3 1] ef IMP 3 21| A2 SBCA 4 2] Ob LDAB 3 2
07 TPA 2 11 38 RT) 10 1| &f CLR INDXD 6 20| A3 SUBD 3 2[1 07 STAB 3 ?
08 INX 3 T A PSHX a4 il 7o NEG EXIND 6 3| | A4 ANDA a 21| o8 £ ORRB 3 2
09 DEX 3 || 3D MUt 10 147 . A4 BITA 4 2| pa ADCH 3 ?
0A v ; T{[ 3¢ WA 9 1| 72 . At LDAA ) 2l oa ORARB 3 2
0B StV . Tl 3r SWi 2 1| 73 COM 5 3| a7 STAA 4 2l o8 ADDH 3 ?
oc e 2 1 40 NEGA 2 1 74 LSR 6 3| AB FORA 4 21| O« LD a ?
00 SEC 2 | a . 75 - A9 ADCA 4 opo s10 a2
&3 il 2 il a2 76 ROR 6 311 AA ORAA 4 2ot LOX V a 2
OF SE) 2 il a3 COMA 2 |7 ASR t 3|| AB  ADDA a4 2|for STx i a2
10 SBA 2 1 a4 LSRA 2 1 8 ASL t 3 AC (PX t Jl o SUBR INDX(Y 4 2
" CBA 2 1 as . 79 ROt 6 3|l ap SR t e CMPH a ?
12 ° a6 RORA 2 1 A DEC¢ 6 3| | Af 108 V b 2 e SBOB 4 2
13 a7 ASRA 2 11| /8 - Af STS NOY o i ADDD o2
14 48 ASLA 2 1 7¢ INC t 3 B8O SUBA EXIND tpra ANDE q P
15 49 ROLA 2 yip TSt 6 3[BT cMPA A 0 dlfts B 4 2
16 TAB 2 V]|l aa  DEcA 2 ol MP V 3 al| B2 ssBea 1 3|[en 0aR PR
17 18A Y V|| a8 : 7f CLR EXIND & 3|83 SUBD o[ STAH a2
18 * V ac INCA ? 1 80 SUBA IMMED 2 211 B4 ANDA 3 3|8 FORB a4 2
19 DAA INHER 2 ]| a0 TSTA 2 1] 81 CMPA K 2| | 8% BITA 3 it ADCR 1 B
1A * af 1 82 SBCA K 20 86 L DAA 1 1|t a ORAK 3 7
18 ABA INHER 2 1) aF CLRA 2 1183 SUBD 4 31|87 STAA 4 R RS ADDR a ?
1« ) 50 NEGB 2 1]} 8a ANDA 2 2|1 88 t ORA 4 il ee 0D o 2
10 51 . 85 aira ? PARIGE ADCA 1 o ST0 4 ?
1€ 52 86  LDAA 2 2||8A  ORaa a ol tox Yy -
1* 53 COMB 2 11| 87 . a8 ADDA a y[]er ST INDYD & )
20 BRA REL 3 2 ha I SRB 2 1 88 FORA 2 211 8C CPX t 3|0 SUBR EXING g 3
21 BRN A 3 2 |]ss . 89 ADCA 2 2||8D JSR v 3l « MPR A a 3
22 BMI 3 2| ee RORB 2 1||8a  ORaa > 2| | 8f DS oo SRR 1 )
23 8LS 3 2||s? ASRB 2 11188 ADDA > 20 ee S1S PXIND & LRI ER] ADDD t 3
24 BCC 3 2|[s8 ASLB ? K CPX IMME a3 co SUBR IMMED 2 o ]ra ANDH 1 3
25 8CS 3 2|lses ROLB 2 1| 80 8SR REL 6 21O CMPR A O BIT8 1 3
26 ANE 3 2 || 5A DECB 2 11| 8 L0S IMMED 3 312 SBOB 2 2[1te L DAR 1 3
27 BEQ 3 2||{s8 . ]F . €3 ADDD a x| STAR 1 3
28 BVC 3 2 || sc INCB 2 11| 90 SUBA DIR 3 21 |ca ANDB > AR £ ORH 1 i
29 BVS 3 21l sD 1S1B 2 1 a1 CMPA q 211 ¢» BI18 ) 2000 ADCH 1 3
24 BPL 3 2 ||se I 1 92 SBCA v 2live (pan 2flra onas b
8 8m 32 ||5F CLRB INHER 2 1|93 SUBD 5 2l . az ADOH 1 i
2C 8GE 3 21|60 NEG INDXD 6 2|94 ANDA 3 2]|¢8 €ORB 2R Loo K 3
20 st 3 2 1| 61 . 95 BITA 3 20 lca ADCH N 2l |FD ST0 : 3
2 BGT V 3 2 62 . 96 LDAA 3 20 CA ORAB 2 RS LN L Ox ’ 3
2F BLE REL 3 2 ||e3 COM 6 2|97 STAA 3 bR ESL:] ADDB . D[ S 1% bt [
30 TSX INHER 3 11|64 LSR 6 21|98 EORA 3 21 1ce LDD i 3

31 INS 3 1 . ADCA 3 211¢D ‘ X

32 PULA 4 22 ROR 6 2 Zi ORAA 3 oller rox IMMEO 3 3 UNOEFINED b e ot

33 PULB 4 1 |le7 ASR INDXD 6 21{ 9B ADDA 3 2| fCF

NOTES:

1. Addressing Modes
INHER = Inherent  INDXD = Indexed
REL = Relative EXTND = Extended
2. Unassigned opcodes are indicated by """

DIR = Direct

IMMED = Immediate

3. Codes marked by "' T force the PC to function as a 16-bit counter.

CONDITION CODE REGISTER The condition code
register indicates the results of an instruction and includes
the following five condition bits: negative (N), zero (Z),
overflow (V), carry/borrow from MSB (C), and half carry
from bit 3 (H). These bits are testable by the conditional
branch instructions. Bit 4 is the interrupt mask (I bit) and in-
hibits all maskable interrupts when set. The two unused bits,
B6 and B7, are read as ones.

ADDRESSING MODES

Six addressing modes can be used to reference memory.
A summary of the addressing modes for all instructions is
presented in Tables 9 through 12, where execution times are
provided in E cycles. Instruction execution times are sum-
marized in Table 13. With an input frequency of 4 megahertz,
one E cycle is equivalent to one microsecond. A description
of selected instructions is shown in Figure 21.
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and should not be executed.

IMMEDIATE ADDRESSING — The operand or immediate
bytels) is contained in the following bytel(s) of the instruction
where the number of bytes matches the size of the register.
These are two or three byte instructions.

DIRECT ADDRESSING — The least significant byte of the
operand address is contained in the second byte of the in-
struction and the most significant byte is assumed to be $00.
Direct addressing allows the user to access $00 through $FF
using two byte instructions and execution time is reduced by
eliminating the additional memory access. In most applica-
tions, the 256-byte area is reserved for frequently referenced
data.

EXTENDED ADDRESSING — The second and third bytes
of the instruction contain the absolute address of the
operand. These are three byte instructions.




