














































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX B
Series MELPS 7700 Machine Instructions

Addressing mode Processor status register
L(DIR)[L(DIR).Y| ABS |ABSb|[ABSX|ABSY| ABL |ABLX|(ABS)|L(ABS)|(ABSX)| STK REL | DIRbR |ABSbR| SR [(SR)Y| BLK 10[9]8 716|5(4(3|2(1
opn#topn#opnﬁopn#opnﬁopnﬁopn#opn:topnﬁopn#opnttopn#opn#opn#opnﬁopn#og!n#opn# IPL |N|V[m|x|D|1{Z
A7(10| 2 |B7|11|2 [AD[ 4 |3 BD| 6|3 (B3| 6|3 (AF| 6|4 (BF| 7|4 A3|5|2|B3|8|2 cle|*|N|sfeje]sf*)2Z
142[12) 3 [42/13|3 42| 6 | 4 42|18 |4 142|8 |4 [42/8|5[42|9|5 42| 7| 3142/10(3
A7 87 IAD| BO| B3] AF BF A3 83
9C| 5|4 9E| 6|4 elofofofe|olofofofe
e[ 4|3 Be|6(3 ERBNERRRRE
Ac 4|3 Bc|6 |3 N T T 2
HE 5e[8[3 BRBNERRRRE
189124/ 3 89|25/ 3 8918 4 89/20| 4 (89]20] 4 (89[20) 5 [83]21) 5 89)19) 3 89(22| 3 ol {N|e]l*[["|Z
107, 17 0D 1D 19 OF IF 03 13
54(7(3[ oo fo|e|efofele]e]s
+
Lx7
449 3) o] o] o] e)olele|ele]s
+
=X7
107101 2 |17(11{2(0D| 4|3 1D{6|3|19|6|3|0F|6|4|IF|7 (4 03[5]2(13]8]2 els|oN[efelelefefZ
[42(12] 3 |42/13/3 (42| 6| 4 42|18 |4 142)8|442|8|5(42/915 42|73 (42)10{3
107] 17 0D 1D 19 OF 1F 03 13
F4|5(3 efelolafefolofele]s
| |
4[5 |2 ole|ofolofolo]e]e]e
62|53 olefofofolofe]efe]e
48| 4 | 1 elolofofofofolale]e
426 (2 elofoeflelele)olelole
48
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Series MELPS 7700 Machine Instructions

Symbol

Function

Details

Addressing mode

IMP

IMM

DIR

DIR,b

DIR,X

DIRY | (DIR)

(DIRX)

(DIR).Y

op|n|#

op(n

#|op

ni#

op| n

#lop(n|#t

op|n |#

op

ni#

PHD

M(S)—DPRy
Se—S—1
M(S)—DPR,
S+-5—1

Saves the contents of the direct page register into the
stack

PHG

M(S)-PG
S+s—1

Saves the contents of the program bank register into the
stack

PHP

M(8)—PSy
S—-5—1
M(S)+—PS,
S—5—1

Saves the contents of the program status register into the
stack

PHT

M(S)-DT
S+—s—1

Saves the contents of the data bank register into the
stack

PHX

x=0

M(S) Xy
S+—s—1
M(S) Xy
S—s—1

x=1
M(S) X,
S+—8—1

Saves the contents of the index register X into the stack

PHY

x=0

Saves the contents of the index register Y into the stack

PLA

Ap—M(S)

m=1
S+—S+1
A —M(S)

Restores the contents of the stack on the accumulator A

PLB

m=0
S+—S+1
BL—M(S)
S—S+1
By—M(S)

m=1
S+—s+1
BL—M(S)

Restores the contents of the stack on the accumulator B

PLD

S—S+1
DPR_-M(S)
S—S+1
DPRy—M(S)

Restores the contents of the stack on the direct page reg-
1ster

PLP

S—S+1
PS_ —M(S)
S<85+1
PSy+—M(S)

Restores the contents of the stack on the processor status
register

PLT

S+-S+1
DT+M(S)

Restores the contents of the stack on the data bank reg-
ister

PLX

x=0
S<S5+1
Xc—M(S)
S85+1
Xu—M(S)

x=1
SS+1
X +—M(8)

Restores the contents of the stack on the index register X
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Addressing mode Processor status register
L(DIR){L(DIR),Y] ABS |ABSb [ABSX|ABSY| ABL |ABLX |(ABS)(L(ABS)|(ABSX)| STK | REL | DIRbR [ABSDR| SR |(SR)Y| BLK IO’QrB 716|5(4|3|21
op| n | |op| n | # [op| n |4 |op| n|# |op|n|#|op[n|#|op|n | |op|n % [op{n{#[op|n{#H|op|n|Hiop/n|lop|n|#|op/n||op/n|%|op|n|#|op|ni#|op|n|#| PL |[N|V|m|[x|D|1|Z
0841 efofolefalolo]o]e]e
483 (1
0841 elefefofolofo]e]e]e
88{ 3|1 elelofefofafo]ofe]e
DAl 4 (1 efeloflol|olololefefe
5A14 )1 elefolefalelo]lelele
68|51 lelenNlelelelele]z
4272 el Nl [Tl 2
68
28151 elelo|efefefefelele
28/6|1 Value saved in stack
AB| 6|1 eloloNfe|elslele]z
FA|5|1 elo|o[Nle|o]|ofefe|z
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Addressing mode
Symbol Function Details IMP | IMM A DIR | DIRb | DIRX | DIRY | (DIR) | (DIRX) | (DIR).Y
op(n|#|op|n|#)op|n|#fop|n|#|op|n|#|op[n|#|op|n{#|op| n|#|op|n||op|nist
PLY x=0 Restores the contents of the stack on the index register Y
S—s+1
YL—M(S)
S—S+1
Yu—M(S)
x=1
S+=S+1
YL—-M(S)
PSH M(S)+A, B, X - Saves the registers among accumulator, index register,
(Note 6) direct page register, data bank register, program bank
register, or processor status register, specified by the bit
pattern of the second byte of the instruction into the stack
PUL A, B, X-+<M(S) Restores the contents of the stack to the registers among
(Note 7) accumulator, index register, direct page register, data
bank register, or processor status register, specified by
the bit pattern of the second byte of the instruction
RLA m=0 Rotates the contents of the accumulator A, n bits to the 89613
(Note 13) | n bit rotate left left 49T
m=1
n bit rotate left
ROL m=0 Links the accumulator or the memory to C flag, and rotates 2A(2(1]26]7 (2 36/ 712
(Note 1) result to the left by 1 bit
(bis]_Tbo}-[C] 42[412
2A
m=1 .
[b2] oo J--[€]
ROR m=0 Links the accumulator or the memory to C flag, and rotates 6A12]1166|7)2 76|72
(Note 1) result to the night by 1 bit
[Cl-[ois] Tbo 4242
6A
m=1
(G- ba]_Tbo]
RTI S<S+1 Returns from the interruption routine 40/1111
PS_ +-M(S) R
S—S+1
PSH—M(S)
S—s+1
PCL-M(S)
S—S+1
PCH+—M(S)
S-5+1 '
PG+M(S)
RTL S+S+1 Returns from the subroutine The contents of the program |68|8 |1
PC_—M(S) bank register are also restored
S—S+1
PCH-M(S)
S—-S§+1
PG+—M(S)
RTS S—S+1 Returns from the subroutine The contents of the program [60[5 |1
PC_+M(S) bank register are not restored ‘
S—S+1
PCH+—M(S)
SBC Acc, C—Acc—M—C | Subtracts the contents of the memory and the borrow from E9(2|2 E5412 F5|5(2 R|6|2[EI|7|2|F1|8|2
(Note 1,2) the contents of the accumulator
42(4 13 421613 42|73 42| 8 | 342/ 9314210 3
E9 E5 F| F2 El Fl
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Addressing mode Processor status register
L(DIR)[L(DIR),Y{ ABS |ABS,b|ABSX|ABS)Y| ABL | ABLX |(ABS)[L(ABS)|(ABSX)] STK | REL |DIRbR [ABSbR| SR |(SR)Y| BLK IOIB‘B 716151413121
op| n |4 |op| n | op| n|%|op| n | op| n |3 |op| n[# [op| n|#|op|n|#|op|n|Hop|n|%|op|n|%(opn|#|op[n | opin|Hiop|n|op|n|#]op|n|Hlop|n|#] IPL [N|V|m|x|D|I|Z|C
TA|5 |1 ololo[Nlolalolelelz]e
EB[12] 2 efojelafelofjolefole]e
2+
FB|14f 2 If restored the contents of PS,
+ It becomes its value And the
3n+a
other case Is no change
€/7|3 3E|8)3 “{*f{*|N|s|ei*|*|*]|Z|C
6E| 7|3 TE[8|3 elef|e|Njelelelele]|zlC
Value saved in stack
E7(10[ 2|F7|11[2eD{4(3 FD| 613 (F3|6 3 (EF(6{4|FFI7 4 E3|5[2|F3|8)2 eleleNjV|e|ele|*|Z]|C
42(12| 3 {42{13/3 142/ 6 |4 42/8(4(42/8|4142|85142(9|5 42| 7| 34210 3
E7, F7 ED| FD| F3 EF| FF B3 F3
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Addressing mode

Symbol Function Details IMP | IMM A DIR | DIR,b { DIRX | DIRY | (DIR) {(DIRX)|(DIR).Y
op| n|4)op| n |3t |op|n|#|op| n|%|op|n|3t|op| n 3t |op| n|#[op|n|#op|n|#|opfn |3
SEB Mb+1 Makes the contents of the specified bit in the memory “1" 04)8(3
(Note 5)
SEC C+1 Makes the contents of the C flag “1” 38{2 (1
SEI =1 Makes the contents of the | flag “1" ) 78| 2|1
SEM me1 Makes the contents of the m flag “1" F8) 2|1
SEP PSb—1 Set the specified bit of the processor status register’s low- E2{3(2
er byte (PS_) to "1"
STA M+—Acc Stores the contents of the accumulator into the memory 854 |2 95(5 (2 92(712(81{7(291{7|2
(Note 1)
426 (3 42(7|3 4219]3142)913142/9|3
85 95, 92 81 91
STP Stops the oscillation of the oscillator DB/ 3|1 | (
STX M—X Stores the contents of the index register X into the memory 864 | 2 96/ 5 | 2
STY M-y Stores the contents of the index register Y into the memory 84}4 |2 94|52
TAD DPR+-A T the of the A to the direct |58|2 1
page register
TAS S—A Transmits the contents of the accumulator A to the stack pointer. [1B[2 |1
TAX X—A Transmits the contents of the accumulator A to the index [AAf2 |1
register X
TAY YA T its the of the A to the Index |A8(211
register Y.
TBD DPR+-B T the of the or B to the direct [42(4 |2
page register 58
TBS S+-B Transmits the contents of the accumulator B to the stack 424 |2
pornter. 18
T8X X-B T its the of the or B to the index |42/ 4 |2
register X AA
TBY Y-B Transmits the contents of the accumulator B to the index [42)4 )2
register Y A8
TDA A+-DPR Transmits the contents of the direct page register to the |7B|2 |1
accumulator A
TDB B+—DPR Transmits the contents of the direct page register to the [42|4 |2
accumulator B 78
TSA A+-S Transmits the contents of the stack pointer to the accumulator A |38(2 |1
TSB B+-S Transmits the contents of the stack pointer to the accumu- |42]4 |2
lator B 38
TSX X8 Transmits the contents of the stack pointer to the index [BA|2 {1
register X.
TXA A=X Transmits the contents of the index register X to the accu- [8A{2 1
mulator A
TXB B+X Transmits the contents of the index register X to the accu- |42(4 |2
mulator B 8A
TXS S+X Transmits the contents of the index register X to the stack |9A[2 |1
pointer.
TXY Y+—X Transmits the contents of the index register X to the index 98|21
register Y
TYA A=Y Transmits the contents of the index register Y to the accu- [98{2|1
mulator A
TYB B+-Y Transmits the contents of the index register Y to the accu- [42|4 {2
mulator B 98
TYX XY Transmits the contents of the index register Y to the index (BB 2|1
register X
WIT Stops the internal clock cB|3 |1
XAB ASB Exch the of the A and the con- 896 |2
tents of the accumulator B 128
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Addressing mode Processor status register

L(DIR)|L(DIR)Y| ABS | ABS,b|ABSX|ABSY| ABL |ABLX|(ABS)|L(ABS)|(ABSX)[ STK | REL |DIRbR |ABSbR| SR [(SR)Y| BLK |0I9|8 716(514(3(2(1]0

op| n | % |op| n {#]op| n|# [opn [ |op|n|# [op{n[#{op(n |#]opn|#[op| n}%fop|n[#]op| n|# |op| n | |op|n|#]op| n|#|op|n|#|op|n|#|op|n|#|opin|#| IPL |N|VIm|x|D|I|Z|C

0cl 9|4 oflejolofololololole]e

elefefalolole]e]e]e]

efelofololofelelt]e]e

elefofafaft)elo]e|e]e

*|*|°|Specified flag be-

comes “1

87(10{2 (97{11{ 2 (8D{ 5 9D|513199/513|8F 6|4 |9F|7 (4 83(5]2|93/8|2 RN RN RN KNS N KNS K

142112] 3 142/13) 3 (42| 7 42|714142)714142|8{5]42|9|5 42| 713 42[10| 3
87 | lo7| | Jeo 0| | foa) | [e| | o 83 | (93
8E(S efelofolofalofelele]e
scl 5 elefefolofalalo]ele]e
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The number of cycles shown in the table is described in case of the fastest mode for each Instruction The number of cycles shown in the table is
calculated for DPR,=0 The number of cycles in the addressing mode concerning the DPR when DPR_+0 must be incremented by 1.

The number of cycles shown in the table differs according to the bytes fetched into the instruction queue buffer, or according to whether the memory
read/write address I1s odd or even |t also differs when the external region memory is accessed by BYTE="H"

Note

Note

Note

Note

Note

Note

Note

Note

Note

Note

Note

Note

Note

1. The operation code at the upper row is used for accumulator A, and the operation at the lower row 1s used for accumulator B
2. When setting flag m=0 to handle the data as 16-bit data in the iImmedrate addressing mode, the number of bytes increments by 1
3. The number of cycles increments by 2 when branching

4. The operation code on the upper row is used for branching in the range of —128~+127, and the operation code on the lower row Is used for
branching in the range of —32768~+-32767

5. When handling 16-bit data with flag m=0, the byte in the table is incremented by 1

6.
[ Typeofregister [ A | B | X | Y [DPR] DT | PG | PS |
[Numberofcycles| 2 | 2 | 2 [ 2 [ 2 [ 1 [ 1 [ 2|

The number of cycles corresponding to the register to be pushed are added. The number of cycles when no pushing is done i1s 12 i; indicates
the number of registers among A, B, X, Y, DPR, and PS to be saved, while i indicates the number of registers among DT and PG to be saved

7.
[ Typeofreaster | A. | B | X [ Y [DPR] DT | PS |
[Numberofcycles| 3 [ 3 | 3 | 3 [ 4 [ 3 [ 3 |

The number of cycles corresponding to the register to be pulled are added The number of cycles when no pulling is done is 14 1, indicates the
number of registers among A, B, X, Y, DT, and PS to be restored, while ;=1 when DPR is to be restored

8. The number of cycles is the case when the number of bytes to be transfered 1s even
When the number of bytes to be transfered 1s odd, the number Is calculated as,

7+ (V2) X7+4
Note that, (i/2) shows the integer part when i 1s divided by 2

9. The number of cycles Is the case when the number of bytes to be transfered 1s even
When the number of bytes to be transfered i1s odd, the number 1s calculated as,

9+ (i/2) X745
Note that, (1/2) shows the integer part when 1 is divided by 2
10. The number of cycles s the case In the 16-bit=+8-bit operation The number of cycles i1s incremented by 16 for 32-bit+-16-bit operation
11. The number of cycles Is the case in the 8-bitX8-bit operation The number of cycles Is incremented by 8 for 16-bit X 16-bit operation
12. When setting flag x=0 to handle the data as 16-bit data in the iImmediate addressing mode, the number of bytes increments by 1

13. When flag m is 0, the byte in the table i1s'incremented by 1
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Symbol Description Symbol Description
IMP Implied addressing mode N Exclusive OR
IMM Immediate addressing mode - Negation
A Accumulator addressing mode - Movement to the arrow direction
DIR Direct addressing mode Acc Accumulator
DIR, b Direct bit addressing mode AccH Accumulator's upper 8 bits
DIR, X Direct Indexed X addressing mode AccL Accumulator's lower 8 bits
DIR, Y Direct indexed Y addressing mode A Accumulator A
(DIR) Direct indirect addressing mode An Accumulator A's upper 8 bits
(DIR, X) Direct indexed X indirect addressing mode AL Accumulator A’s lower 8 bits
(DIR), Y Direct indirect indexed Y addressing mode B Accumulator B
L (DIR) Direct indirect long addressing mode By Accumulator B's upper 8 bits
L (DIR), Y Direct indirect long indexed Y addressing mode B Accumulator B's lower 8 bits
ABS Absolute addressing mode X Index register X
ABS, b Absolute bit addressing mode Xn Index register X's upper 8 bits
ABS, X Absolute indexed X addressing mode Xo Index register X's lower 8 bits
ABS, Y Absolute iIndexed Y addressing mode Y Index register Y
ABL Absolute long addressing mode Yu Index register Y's upper 8 bits
ABL, X Absolute long iIndexed X addressing mode Yo Index register Y's lower 8 bits
(ABS) Absolute indirect addressing mode S Stack pointer
L (ABS) Absolute indirect long addressing mode PC Program counter
(ABS, X) Absolute indexed X indirect addressing mode PChn Program counter's upper 8 bits
STK Stack addressing mode PC_ Program counter's lower 8 bits
REL Relative addressing mode PG Program bank register
DIR, b, REL Direct bit relative addressing mode DT Data bank register
ABS, b, REL Absolute bit relative addressing mode DPR Direct page register
SR Stack pointer relative addressing mode DPRy Direct page register's upper 8 bits
(SR), Y Stack pointer relative indirect indexed Y addressing DPRL Direct page register's lower 8 bits

mode PS Processor status register
BLK Block transfer addressing mode PSh Processor status register's upper 8 bits
c Carry flag PS_ Processor status register's lower 8 bits
z Zero flag PSp Processor status register's b-th bit
! Interrupt disable flag M(S) Contents of memory at address indicated by stack
D Decimal operation mode flag pointer
X Index register length selection flag Mp b-th memory location
m Data length selection flag ADg Value of 24-bit address’s upper 8-bit (Az~Ae)
\" Overflow flag ADy Value of 24-bit address’s middle 8-bit (Ajs~Ag)
N Negative flag AD_ Value of 24-bit address’s lower 8-bit (A;~Ag)
IPL Processor interrupt prionty level op Operation code
-+ Addition n Number of cycle
Subtraction # Number of byte

* Multiplication | Number of transfer byte or rotation
/ Division Iy, 12 Number of registers pushed or pulled
VAN Logical AND
\V4 Logical OR
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INSTRUCTION CODE TABLE-1

Ds~Do | 0000 | 0001 | 0010 | 0011 { 0100 | 0101 { 0110 | 0111 | 1000 { 1001 | 1010 | 1011 [ 1100 | 1101 | 1110 | 1111
Hexadecimal
D;~Ds4 notation | 0 1 2 3 4 5 6 7 8 9 A B c D E F
ORA ORA | SEB | ORA | ASL | ORA ORA | ASL SEB | ORA | ASL | ORA
0000 0 BRK PHP PHD
A(DIRX) ASR | DIRb | ADIR | DIR [AL(DIR) AIMM| A ABSb | AABS | ABS | AABL
ORA | ORA | ORA | CLB | ORA | ASL | ORA ORA | DEC CLB | ORA | ASL | ORA
0001 1 BPL cLC TAS
A(DIR).Y|A,(DIR)|A,(SR),Y| DIR,b |A,DIRX| DIR,X |AL(DIR)Y AABSY| A ABS,b |A,ABS,X| ABS,X |AABL,X|
JSR | AND | JSR | AND | BBS | AND | ROL | AND AND | ROL BBS | AND | ROL | AND
0010 2 PLP PLD
ABS |A(DIRX)| ABL | ASR [DIR,b,R| ADIR | DIR |AL(DIR) AIMM| A ABS,b,R| AABS| ABS | AABL
AND | AND | AND | BBC | AND | ROL | AND AND | INC BBC | AND | ROL | AND
0011 3 BMI SEC TSA
A(DIR),Y|A,(DIR)|A,(SR),Y|DIR,b,R|A,DIR,X| DIR,X |AL(DIR).Y AABSY| A ABS,b,R|AABS,X| ABS,X |AABL X
EOR EOR EOR | LSR | EOR EOR | LSR JMP | EOR | LSR | EOR
0100 4 RTI Note 1 MVP PHA PHG
A(DIRX) ASR ADIR | DIR |AL(DIR) AIMM| A ABS |AABS| ABS |AABL
EOR | EOR | EOR EOR | LSR | EOR EOR JMP | EOR | LSR | EOR
0101 5 BVC MVN cLl PHY | TAD
A(DIR).Y|A,(DIR)|A,(SR).Y ADIRX| DIRX |AL(DIR).Y] AABS.Y ABL |AABSX| ABS,X |AABLX
ADC ADC | LDM | ADC | ROR | ADC ADC | ROR JMP | ADC | ROR | ADC
0110 6 RTS PER PLA RTL
A(DIRX) ASR | DIR |ADIR| DIR |AL(DIR) AIMM| A (ABS) | AABS | ABS |AABL
ADC | ADC | ADC | LDM | ADC | ROR | ADC ADC JMP | ADC | ROR | ADC
0111 7 BVS SEI PLY | TDA
A(DIR),Y|A,(DIR)|A(SR),Y| DIRX [A,DIRX| DIR,X [AL(DIR)Y| AABS,Y (ABS,X) |A,ABS X| ABS,X |A,ABL X|
BRA | STA | BRA | STA | STY | STA | STX | STA STY | STA | STX | STA
1000 8 ) DEY |Note2| TXA | PHT
REL [A(DIRX)| REL | ASR | DIR [ADIR| DIR |AL(DIR) ABS |AABS| ABS |AABL
STA | STA | STA | STY | STA | STX | STA STA LDM | STA | LDM | STA
1001 9 BCC TYA TXS | TXY
A,(DIR),Y|A,(DIR)|A,(SR),Y| DIR,X |A,DIR,X| DIR,Y |AL(DIR).Y AABS,Y ABS |AABSX| ABSX |AABLX|
LDY | LDA | LDX | LDA | LDY | LDA | LDX | LDA LDA LDY | LDA | LDX | LDA
1010 A TAY TAX | PLT
IMM |A(DIRX)] IMM | ASR | DIR | ADIR| DIR |AL(DIR) AIMM ABS | AABS| ABS | AABL
LDA | LDA | LDA | LDY | LDA | LDX | LDA LDA LDY | LDA | LDX | LDA
1011 B BCS CLV TSX | TYX
A(DIR).Y|A,(DIR)|A,(SR),Y| DIR,X |A,DIRX| DIR,Y AL(DIR)Y AABSY ABS,X |AABS X| ABS,Y |AABL,X
CPY | CMP | CLP | CMP | CPY | CMP | DEC | CMP CMP CPY | CMP | DEC | CMP
1100 (¢} INY DEX | wWIT
IMM |A(DIRX)| IMM | ASR | DIR | ADIR| DIR |AL(DIR) AIMM ABS |AABS| ABS |AABL
CMP | CMP | CMP CMP | DEC | CMP CMP JMP | CMP | DEC | CMP
1101 D BNE PEI CLM PHX | STP
A.(DIR),Y|A,(DIR)|A,(SR).Y| A,DIR,X| DIR,X |AL(DIR)Y, AABS,Y L(ABS)|AABS X| ABS X |AABLX
CPX | SBC | SEP | SBC | CPX | SBC | INC | SBC SBC CPX | SBC | INC | SBC
1110 E / INX NOP | PSH
IMM [A(DIRX)| IMM | ASR | DIR | ADIR| DIR |AL(DIR) AIMM ABS |AABS| ABS | AABL
SBC | SBC | SBC SBC | INC | SBC SBC JSR | SBC | INC | SBC
1M F BEQ PEA SEM PLX | PUL
A(DIR).Y|A,(DIR)|A,(SR).Y ADIR,X| DIR,X |AL(DIR).Y, AABS,Y (ABS,X) |A,ABS X| ABS X |AABL X
Note 1 ! 42,5 specifies the contents of the INSTRUCTION CODE TABLE-2.
About the second word's codes, refer to the INSTRUCTION CODE TABLE-2
Note 2 : 896 specifies the contents of the INSTRUCTION CODE TABLE-3

About the third word's codes, refer to the INSTRUCTION CODE TABLE-2
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INSTRUCTION CODE TABLE-2 (The first word’s code of each instruction is 42,¢)

Ds~Do | 0000 [ 0001 { 0010 | 0011 | 0100 | 0101 | 0110 | O111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 11N
p,~plexadecimall o 14 2 | 3| 4 | s | 6| 7|8 ]| 9| a|B]|c| 0| E]|F
ORA ORA ORA ORA ORA | ASL ORA ORA
0000 0
B,(DIRX) B.SR B,DIR B,L(DIR) BIMM| B B,ABS B,ABL
ORA | ORA | ORA ORA ORA ORA | DEC ORA ORA
0001 1 TBS
B,(DIR),Y|B,(DIR)|B,(SR).Y| B,DIR X| BL(DIR), BABSY| B B,ABS,X| B,ABL,X
AND AND AND AND AND | ROL AND AND
0010 2
8,(DIRX) B,SR B,DIR B,L(DIR) BIMM| B B,ABS B,ABL
AND | AND | AND AND AND AND | INC AND AND
0011 3 S8
8,(DIR),YB,(DIR)|B,(SR).Y| B,DIR,X! BL(DIR), BABSY| B B,ABS X! B,ABL,X
EOR EOR EOR EOR EOR | LSR EOR EOR
0100 4 PHB
B,(DIRX) B,SR B,DIR BL(DIR) BIMM| B B,ABS B,ABL
EOR | EOR | EOR EOR EOR EOR EOR EOR
0101 5 TBD
B,(DIR).YB,(DIR)|B,(SR).Y| B,DIR.X BL(DIR), B,ABS,Y| B,ABS,X| B,ABL,X
ADC ADC ADC ADC ADC | ROR ADC ADC
0110 6 PLB
8,(DIRX) B,SR B,DIR B,L(DIR) BI/MM| B B,ABS B.ABL
ADC | ADC | ADC ADC ADC ADC ADC ADC
om 7 DB
B,(DIR),Y|B,(DIR)|B,(SR),Y B,DIR X! BL(DIR), B,ABS,Y| B,ABS X B,ABL,X
STA STA STA STA STA STA
1000 8 TXB
B,(DIRX) B,SR B,DIR B,L(DIR) B,ABS B,ABL
STA | STA | STA STA STA STA STA STA
1001 9 TYB
B,(DIR),Y|B,(DIR)|B,(SR),Y B,DIRX| BL(DIR) Y] B,ABS,Y B,ABS X B,ABL X|
LDA LDA LDA LDA LDA LDA LDA
1010 A TBY TBX
B,(DIRX) B,SR B,DIR B,L(DIR) B,IMM B,ABS B,ABL
LDA | LDA | LDA LDA LDA LDA LDA LDA
101 B
8,(DIR),Y|B,(DIR)|B,(SR),Y B,DIR,X BL(DIR), B,ABS,Y| B,ABS,X B,ABL X
CMP CMP CMP CMP CMP CMP CMP
1100 c
B,(DIRX) B,SR B,DIR B,L(DIR) B,IMM B,ABS B,ABL
CMP | CMP | CMP CMP CMP CMP CMP CMP
1101 D
B,(DIR),Y|B,(DIR)|B,(SR),Y| B,DIRX| BL(DIR), B,ABS,Y| B,ABS,X| B,ABL,X
SBC SBC SBC SBC SBC SBC SBC
1110 E
B,(DIRX) B,SR B,DIR B,L(DIR) B,IMM B,ABS B,ABL
SBC | SBC | SBC SBC SBC SBC SBC SBC
mn F
B,(DIR),Y|B,(DIR)|B,(SR),Y B,DIR X! B.L(DIR).Y] B,ABS,Y B,ABS X B,ABL X!
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APPENDIX C
Series MELPS 7700 Instruction Code Table

INSTRUCTION CODE TABLE-3 (The first word’s code of each instruction is 89,c)

Ds~Do | 0000 | 0001 | 0010 | o011 | o100 | or01 | or10 | o111 | 1000 | 1001 | 1010 | 1011 | 1100 | 101 | 1110 | 11m
|
p~pNtedemall o |y 2| 3 | 4 s |6 | 7|8 | s | alBlc!| o] E]|F
MPY MPY MPY MPY MPY MPY MPY
w0 | 0
(DIR,X) SR DIR L(DIR) IMM ABS ABL
MPY | MPY | MPY MPY MPY MPY MPY MPY
0001 1
(DIR),Y| (DIR) |(SR),Y DIR,X L(DIR).Y| ABSY ABS,X ABL,X
DIv Div DIv DIV DV DIV DIV
w0 | 2 . XAB
(DIRX) SR DIR L(DIR) IMM ABS ABL
DIV Div DIV DIV DIV DIV DIV DIv
o1 | 3 '
(DIR),Y| (DIR) | (SR),Y DIR,X L(DIR),Y| ABS)Y ABS,X ABL,X
RLA
o0 | 4
IMM
o1 | s
oo | 6 |
|
!
o 7
1000 | 8
00 | 9
010 | A
o | B
Lot
o | ¢
IMM
o | o
mo | E
1 F
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JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
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Telex 24532 MELCO J
Telephone' (03) 218-3473
(03) 218-3499

Facsimile  (03) 214-5570
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4-1, Mizuhara, Itami-shi,
Hyogo-ken 664, Japan

Telex 526408 KMELCO J
Telephone (0727) 82-5131
Facsimile  (0727) 72-2329

HONG KONG
MITSUBISHI ELECTRIC (H K ) LTD
25 Floor, Leighton Centre,
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Hong Kong

Telex 60800 MELCO HX
Telephone (5) 773901-3

Facsimile  (5) 895-3104

SINGAPORE
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230 Upper Bukit Timah Road # 03-
01/15

Hock Soon Industrial Complex
Singapore 2158

Telex RS 20845 MELCO
Telephone 4695255

Facsimile 4695347

TAIWAN
MELCO-TAIWAN CO, Ltd
1st fI, Chung-Ling Bldg,

363, Sec 2, Fu-Hsing S Road,
TaipetROC

Telephone (02) 735-3030
Facsimile  (02) 735-6771

Telex 25433 CHURYO “MELCO-
TAIWAN"

U.S.A.

NORTHWEST

Mitsubishi Electronics America, Inc
1050 East Arques Avenue
Sunnyvale, CA 94086

Telephone (408) 730-5900
Facsimile  (408) 730-4972

SAN DIEGO

Mitsubishi Electronics America, Inc
11545 West Bernardo Court

Suite 100

San Diego, CA 92128

Telephone (619) 592-1445
Facsimile  (619) 592-0242

DENVER

Mitsubishi Electronics America, Inc
4600 South Ulster Street
Metropoint Building, 7th Floor
Denver, CO 80237

Telephone (303) 740-6775
Facsimile  (303) 694-0613

SOUTHWEST

Mitsubishi Electronics America, Inc
991 Knox Street

Torrance, CA 90502

Telephone (213) 515-3993
Facsimile  (213) 217-5781

SOUTH CENTRAL

Mitsubishi Electronics America, Inc
1501 Luna Road, Suite 124
Carrollton, TX 75006

Telephone (214) 484-1919
Facsimile  (214) 243-0207

NORTHERN

Mitsubishi Electronics America, Inc
15612 Highway 7 $243
Minnetonka, MN 55345

Telephone (612) 938-7779
Facsimile  (612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, inc
800 N Bierman Circle

Mt Prospect, IL 60056

Telephone (312) 298-9223
Facsimile  (312) 298-0567

NORTHEAST

Mitsubishi Electronics America, Inc
200 Unicorn Park Drive

Woburn, MA 01801

Telephone (617) 932-5700
Facsimile  (617) 938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc
800 Cottontail Lane

Somerset, NJ 08873

Telephone (201) 469-8833
Facsimile  (201) 469-1909

SOUTH ATLANTIC

Mitsubishi Electronics America, Inc
2500 Gateway Center Blvd , Suite 300
Morrisville NC 27560

Telephone (404) 368-4850
Facsimile  (404) 662-5208

SOUTHEAST

Mitsubishi Electronics America, Inc
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433

Telephone (407) 487-7747
Facsimile  (407) 487-2046

CANADA

Mitsubishi Electronics America, Inc
6185 Ordan Drive, Unit #110
Mississauga, Ontario, Canada L5T 2E1
Telephone (416) 670-8711

Facsimile  (416) 670-8715

Mitsubishi Electronics America, Inc
300 March Road, Suite 302
Kanata, Ontario, Canada K2K 2E2
Telephone (416) 670-8711
Facsimile  (416) 670-8715

WEST GERMANY —

Mitsubishi Electric Europe GmbH
Headquarters

Gothear Str 8

4030 Ratingen 1, West Germany
Telex 8585070 MED D
Telephone (02102) 4860
Facsimile  (02102) 486-115

Munich Office

ArabellastraBe 31

8000 Munchen 81, West Germany
Telex 5214820

Telephone (089) 919006-09
Facsimile  (089) 9101399

FRANCE =
Mitsubishi Electric Europe GmbH
55, Avenue de Colmar

92563 Ruell Malmaison Cedex
Telex 632326

Telephone 47087871

Facsimile 47513622

ITALY
Mitsubishi Electric Europe GmbH
Centro Direzionale Colleont
Palazzo Cassiopea 1|

20041 Agrate Brianza I-Milano
Telephone (039) 636011
Facsimile  (039) 6360120

SWEDEN
Mitsubishi Electric Europe GmbH
Lastbilsvagen 6B

5-19149 Sollentuna, Sweden
Telex 10877 (meab S)
Telephone (08) 960468
Facsimile  (08) 966877

U.K.

Mitsubishi Electric (U K) Ltd
Travellers Lane

Hatfield

Herts AL10 8XB, England, U K
Telephone (0044) 7072 76100
Facsimile  (0044) 7072 78692

AUSTRALIA

Mitsubishi Electric Australia Pty Ltd
73-75, Epping Road, North Ryde,

P O Box 1567, Macquarie Centre,
N SW, 2113, Austraha

Telex MESYD AA 26614
Telephone (02) (888) 5777
Facsimile  (02) (887) 3635
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