MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740
MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

MACHINE INSTRUCTIONS

i Addressing mode
Symbol | Function ! Details IMP IMM A BIT.A zZP BIT.ZP
I - _|orin #lopn]=lopin =]or n = fop[n = for n s
ADC ' When T=0 Adds the carry accumulator and memory con- Ll o|e9rz!2 ! ©1 |esl3 2
{Note 1} : A~—A+M+4C | tents The results are enterea into the accumu- ' ‘ ' 1 ! ‘ ‘ } ‘ r ‘
{Note 9 | | lator ) ‘ - ‘ . ‘ \ ‘
" When T=1 Adds the contents of the memory in the aodress n- | ! i ! Cod ‘ 1 v
M(X) —M(X)+M+C  cicated by index register X. the contents of the ' ’ ‘ ,‘ ‘ | ; i
" memory specified by the agoressing modes in the | | | ‘ . }
. coumns on the righl, and the contents of the camy. . . , ‘ :
; The results are entered mnlo the memory at the \ : ! | ,
L o ,,‘L adoress indicated by ncex register X. o 1 J o \r , . N o \ L l7
AND When T=0 “AND-s" the accumulator and memury con- | 2912 . 2 2513 2 |
{Note 1) A—AAM tents. The resuits are entered inlo the accumu- ‘ ; ‘
1ator. . ‘ i : |
' When T=1 . “AND-s" ne contenis of the memary of the address . \ | , ! ’ -
| M(X)—M(X)AM ; indicated by index register X and the contents of the ‘ i . ' ! 1 ]
f memory specified by the addressing modes in the ;o | : ‘ [ , ‘
‘ columns on the right. The results are entered into the ) H ‘ ! i ‘ ‘
[ | memayameadsessnacaedbyienregsierX | ||| L] ] b
ASL 7 0 " “-bit shifts the conterits of accumulator or con- ! | 0A, 2 1 06 5'2 |
|Cc—[_. ‘ tents of memory to the left. "0 enters Cth tit of ; \ i ! ‘
1 memory Or accumulator and the contents of the ‘ \ ‘ |
! 1 7th bit enter carry flag. ; i
, i
T e WTEIE S R TR R I
BBC Ap or Mb 0? Branches when the contents of the bit specified | P ‘ 1+3 42 1+7 5 3
(Note 4) in the accumulator or memory are “0". P ! ; 2i i Co 2i
I I .
BBS " Ap or Mp=1? " Branches when the contents of the bit specmed : , 03 [P 07: _
(Note 4 in the accumulator or memory are “1" ‘ \ : 3 4 i‘ 2 | | 5| 53
B e e ey
B8CC C=07 ; " Branches when the contents of carry flag are ! ! | . ! Pl
(Note 4) - o I 1 o ; S } s l
'BCS | G=17 T Branches when the contents of carry flag are . ‘ . i I
(Note ) | e } A ] o | A o ﬁ b o T‘”J
BEQ —1? Branches when the contems or zero ﬂag are o | | ‘ | |
Notesy A NN 0 O O U I S R
BIT CAAM “AND-s" the contents of accumulator ang mem- ; o ' ;o 24:3 2
ory. The results are not entered anywhere. | ‘ ; ' { ‘
e O 0 B
BMI ‘ N=17 | Branches wnen the contents of negalive flag T S I b " i Co
| (Note 4) ' et o IR 7 o L L oo
BNE Z 0? ‘ Branches when !he conten!s ol zero Pag are f T T \ ‘r ' i :
| (Note d) R ,74 S O N S * I 1 ety
BPL | N=07 Branches wher\ the contents of negalwe ag i S ‘ , ‘ ‘ | }
| (Note 4) ‘r are "0’ ] | } | % T R L 1
BRA PC°—PC+offset Jumps to address where offset has been addeo ‘ i ‘ ‘ ‘
N qume program counter. - I T I 1o L o o
BRK ' B—1 \ Executes software interrupt. 007 1 ‘ i
| M(s)—PC,, | L \ |
' s--5—1 | ] ]
i M(S)—PC, P j o ! ‘ |
| S-S ‘ L [ I T I |
| M(S) —PS Pl Do P ‘ ;
S5 | N SERREN
PC_—AD_ ' ‘ ; { i ‘
PCy—AD, | ‘ I ' | j | :
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Addressing mode Processor status register
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

[ Addressmg mode
 E— -
Symbol J Function Details
BVC >>V =07 %ranches when the contents of overfiow flag
| (Note 4> | are "0."
- ,,7,4‘, S - — ———— -
BvVS v=1? | Branches when the contents of overflow flag
| (Note 4) o are 1" ]
cLB Ap or Mp+—0 ‘ Clears the con(enls of me Dlt specmed in the
! - i accumulator ~or memory to "o
CLC C+—0 T Clears the contents of the carry Ilag 00"
CLD 1 D0 ‘»CIears the contents of decimal mode flag to |
r “0 "
cL! [ 1—0 Clears the conlenls of |merrum d|5able flag to
I e
CLTY 'T—0 Clears the contents of X-modified anthmetic |
| L o 774 mode flag tqjj' 77777 B o
CLV i V0 ; Clears the contents overflow flag to "0 "
CMP When T=0 iCompares ‘the con!en(s of accumulator and i
(Note 3) A—M ‘ memory. ‘
When T=1 | Compares the contents of the memory spec:- |
M(X)—M | fied by addressing modes in the columns on i ! '
| the night with the contents of the adaress indi- i 1‘
I SO Lcated byindexregsterx | |0 bbb
COM 'M—M | Formes one's complement of conxenls of mem- ‘ ; 1 44 5 1 2 |
o 7*17777 oy and store it into memory. - HJ_L ) ‘ N -4‘%%, ]
I CPX 3 — Compares the comenls of index reglster X and } EO‘ 2 2 . E4 3 } 2
o memoy o fr L_ ,,,,,,,, - ]
CPY i Y—M Compares the con(enls o! |ndex reguster Y and | 02 2 | C4i 3|2
| ’» o  tmemory o ] _‘ . J ] ! ! C
DEC A—A—1 or Decrements the contents of accumulator o ‘f | | T IAi 21 | CS‘ 5v2 W‘ 1
| ‘.,JM;M,—] o i memory byl. o ] | AL ‘ [ R A O O O A e -
DEX I Xe—X—1 + Decrements the conlenls of mdex reglster X by CAJ‘Q o1 . o ' T\ I ‘f ]‘—
' i ! i ' | i
EY Yé?il T } Decremenls thec?tlﬂ of anex regx;t; Y by g’?}’l [ ; {7' F ‘ "{ J} t <"_
! 1 ‘ 1 1 ‘ .
[ biv A"(M(zz+X+ 1 ) " Dwides by accumulator the 16-bit data that 1s | {7* ! T ‘ i T ‘
(Note 8)  M(zz+X))/A ‘ " the contenls of M{zz+x-+11for high byte and ! ' ‘ 1 ’
i M (S) ~~ 1's comple- | the contents of the next address memory for ' ‘ i Lo '
I ment of Remainder low byte and stores the quotient in the accu- ‘ I ‘ ! ‘ ‘ ‘
‘ S+—8—1 mulator and the remainder on the slack as t's \ i | i ’ Lo
| o _ lcomplement o A N A : N | ]
EOR ' When T=0 “Exclusive-ORs” the contenls of accumulalor ‘ 49}L 2 2 C ; ‘ 45 3 E 2 7‘—1’
(Notel) A—A¥M and memory The results are stored into the ! | . - ‘
‘ accumulalor. ' : ' ‘ ! ‘
| When T=1 “Exclusive-ORs” the contents of the memory | “ ‘ “
‘ M(X) —M({X)¥M specified by the addressing mocdes in the col- ; - !
} umns on the nght and the contents of the mem- ) ‘ ! ; ‘ ! ‘ }
ory at the address indicated by index register ‘ J | ! J ‘
X. The resuits are stored into the memory at the | l ‘ ‘ ‘ . |
! | address mdlcated by index reglster X. | i ! |
IR | aaeress mocated oy nder rogis B 0 O 0 O A N O S
FST Connecls oscnllamr output to Xourr E2| 21 1 . '
(Note5) I I ol ‘ i 0 O A
INC A‘—A+l or CIncrements the contents of accumulator or “ ‘ i ‘ 3A 2|1 : E6. 5 ‘ 2
L M=MAl o imemoarybyT - NS S OO \
INX XX41 Increments the contents of mdel reglsler X by 8 211 ﬁ : ‘
; e ! N - ! - _;,L ‘ 1 | ' b |
INY ; Y—Y+41 Increments the contenls of index reglsler Y by c8 2 [ 1 . } 1 j E } :
| 1 | : | I R | |
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

N AddLQESing mode o - i Processor status fgisler
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Symbot Function Details IMP MM A BIT.A zZP ﬁélrl',ZF'
OP.n #[OP n #OP n Z*|0P n = |OP n1 #|10P nlft
o . e . . [ bl i R R AP ol bl
JMP If adgressing mode is ABS Jumps tc new address f 1 ‘ i 4‘
PC_+AD, j L Do : -

PC,,—ADy, ‘ 1 Lo 1 |
if addressing mode 1s IND ' :
PC_+ (AD,, AD.) . ‘
PCy+— (ADy, AD +1) :
If addressing mode is ZP. IND . ‘ ‘ ‘ \ ‘
PC_+ (00, AD,) ' . ; ] [
PCy+— (00, AD+1) ‘ - |

JSR a M (S)—PCy 7 " atter storing  contents ofrl;nrrogram counter in s V ‘ Co T i ‘ “ )

1
S+—8—1 stack, and jumps to new address ' : ‘ i
M(S)-—PC_ ' ' - | ‘

S—s—1 ‘ ; | “ ‘
After executing the above i
if agdressing mode 1s ABS, ‘ ‘
PC_—AD_ i
PCy—ADy \ |
I addressing mode is SP o |
PC_+AD_ o ;
PCy+—FF w oo ‘
It addressing mode 1s ZP IND, : | | ‘
PG (00, AD.) | *

__PCu(00,ADHD , l I T N R e e
LDA When T=0 Load accumulator with coritents of memory . A9 2 2 A5 3' 2
{Note2) A+M ! !
When T=1 Load memory indicated by index register X with | [
M(X)—M contents of memory specified by addressing ; b
maode shown in right column. I
LDM 7 Load memory with |mmeovaté v;qlue - ! ’ o SC> 4 - '3 r
LDX " Load index register X with contents of memory laz 2 2 o " las 3 2 ]
1DY 7T Y—M Load index register Y with contents ol memory ) A0 2 2 ’ ) A4. 3 2 B
LSR ‘ 7 0 vShlfl the contents of éccumu\ator or memory to : 4A' 2 . 1 46 5 i 2 7
o0—~_l—cC the right by one bit
Oth bit of accumulator or memory 15 stored in ' '
carry, 7th bit 1s cleared. ‘
MUL . MiS)-A—AXMizz+X) Multipnes accumulator with Vtrhiermemary speci- o ) -
{Note 81 8+—S8—1 fied by the zero page X addrressing mode and
‘ stores the high byte of the resuft on the stack |
L Hano the low byte in the accun'!ulrator.r . . | L )
NOP PC+PC—+1 No cperation EA 2 1] ) !
7ORK o When T=0 . Produce the logical OR of the contents of mem- 09 2 2 ' 05 3 2 .
{Note 1} A+—AVM ory and accumulator The result 1s stered in ‘
accumulator
When T=1 produce the logical OR of contents of memcry
M({X)—M(X)VM indicated by index register X and contents of
memory specified by addressing mode shown

of address specified by index register X

in nght column. The result is stored in memary \




MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Addressing mode Processor status register
ZP.X zpy | aBs | aBsx | aBsy | iND |zpinD | NDX | INDY | REL sp 716 \ 514:3 211 Io
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

T
Addressing mode
Symbot Function i Details IMP IMM A BIT.A ZP—‘ BIT.ZP
0P| n 0P| n "t |op| n |4 0P n[#|0P n [ |oP n | =
PHA M(S)+~A Saves the contents of the accumulator in the memary |48/ 3 | 1 [ ‘ T
S—8—1 at the address indicated by the stack pomter and ‘ |
L 7¥decremem‘sr V\I\eiconlenls o s_vai pointer by 1. 1 | +\ N 1
PHP T M(S) ~PS Saves the contents of processor status register |08] 3 |1 | ! ‘
| s—s—1 in the memory at the address indicated by the ‘
stack pointer and decrements the contents of ;
kstack pointer byli . _ I | L . ! S N
PLA . 8+S+1 Increments the contents of stack pointer by 1 and |68 4 | 1 [ T
I A~M(S) pulls from the memory at the address indicated by | ‘
mg stack painter, and store it in accurpulator. . | [ T I A e
PLP S+—S+1 Increments the contents of stack pointer by ! (28 4 i1 !
PS—M(S) and pulls from the memory at the address indi- |
cated by the stack pointer. and store it in pro- ‘
1 _cessor slatus register - ! i 1 | a
ROL 7 0 Connects the carry flag and the accumulator or : 2A 21 i 26/ 5|2
|l ] . memory and rotates the contents to the left by | i
bit. ‘ | !
ROR : - 777 0 »Connects the carry flag and the accumulator or o T 6A[ 21 " 66' 5 2»» ‘
] E@—’l:.j . memaory and rotates the contents to the right by : ‘ ! i ‘ ‘ |
| . 1bit. S . i | : | o ‘
RRF ! 70 Rotates the contents of memory to the right b);4 B i 0 —+ 82 82| | ]
i o oits. L E
o L . i L | i
RTI | s—8+1 Returns from the interrupt routine to the main [40| 6 ; 1 | |
‘ PS—M(S) routine. Il '
S+-S+1 . | :
| PC—M(S) [
| §+—8+1 b i ; i
| PCy—M(S) L . || ’ L ;
RTS " 8—8+1 ! Returns from the subroutine to the main routine. |60] 6 | 1 } |
PCL—M(S) i '
S—-S+1 I ' i |
PCH+—M(S) B - Jﬁ* 1] ‘ i
SBC When T=0 ; Subtracts the contents of memory and carry flag i €9 ! 2 f ‘ E5‘v 3 2
(Note 1) ' A—A—M—C ! from the contents of accumulator. The results ! ‘ ‘ ‘ !
(Note 9) | | are stored into the accumulator. ‘ ! ‘
When T=1 Subtracts contents of carry flag and contents of ‘ | ‘
M (X) —M(X) —M—C | the memory indicated by the addressing modes ' , | ‘
shown in the columns on the right from the ‘ ! i i ;
memory at the address indicaied by index reg- : | ! | :
ister X. The results are stored into the memory ! ‘ | \ ;
of the address indicated by index register X. ' 1 | ] .
SEB Ap or Mp+—1 Sets the specified bit contents of accumulator 1 : 0B| 2 " ‘ 0+F: 5 2
or memory to 1" L : | 2| | 77_1 2i
SEC C—1 Sets the contents of carry ftag to "1.” _}g* 21 \ N b Ll }
SED D+1 Sets the contents of decimal mode flag to “1 F8 2|1 ‘ ‘ i ‘
| ' :
SEI et T . Sets the contents of interrupt disable flag to 78} 21 } ;
J P L LR ‘ e i .
SET Tt Sets the contents of X-modified arithmetic |32 2 | 1 ! |
! mode flag to “1." B L ) B l |
SLW " Releases the connection between the oscillator [C2[ 2 | 1 I ‘ ; ‘
(Note 5) | output and pin Xoure. L] ‘ i
2—a02 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Addressing mode Processor status register

I . [ . T
ZPY ABS ABSX | ABSY IND ZP,IND | IND,X IND,Y REL SP 716,514|3 2‘\\ 0
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| (Value saved in stack)

w |
z

2E| 6 | 3 [3€[ 7 i lzlc|
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\ !
i . f s \
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o : ; ; !\ Value saved in stack)
i , i
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

| Addressing mode
Symbol Function Details IMP IMM A BIT.A ZP BIT,ZP
OP(n #|OP|n #|OP/n |#[OP|n |#|OP n (# |OP n |
STA M—A Stores the contents of accumulator in the i ] 8542 ‘
memory.
STP Stops the oscillation of the oscillator. 45 21
(Note 7)
STX M+—X Stores the contents of index register X in the B 86| 4 27
memory. I
STY M—Y Stores the contents of index register Y in the T T 1 [sa|4 2
memory.
TAX XA Transfers the contents of accumulator to index |AA| 2 | 1 |
register X.
| TAY Y—A Transfers the contents of accumulator to index (A8| 2 | 1
register Y
TST M==07? Tests whether the contents of m:nory are “0” i 6432
of not
I TSX | X8 Transfers the contents of stack pointer to index |BA| 2 | 1
register X
TXA A—X Transfers the contents of index register X to the 8; 211
) accumulator. :
TXS } S§+X Transfers the contents of index register X to the |9A 2 | 1 .
stack pointer.
TYA A+—Y Transters the contents of index register Y to the (98 2 | 1 ‘
accumulator .
| wiT Stops the internal clock. c2 2|1
{Note 6) ‘ ‘ ; .
Note The number of cycles “n” is added by 3when T is 1

1

2 . The number of cycles “n” is added by 2 when T is 1

3 The number of cycles “n” is added by 1 when T is 1

4 The number of cycles “n” is added by 2 when branching has occurred

5 This instruction is not for any other models than M50740A-XXXSP, M50740ASP, M50741-XXXSP, M50752-XXXSP, M50757-XXXSP and
M50758-XXXSP

6 . This instruction is not provided for M50740A-XXXSP, M50740ASP, M50741-XXXSP, M50752-XXXSP, M50757-XXXSP, and M50758-XXXSP.

7 : This instruction is not provided for M50752-XXXSP, M50757-XXXSP and M50758-XXXSP.

8 . This instructions are not supported by all models. For details, refer to the description of functions of each model

9 I N, V and Z flags are invalid at decimal operation mode.

2-904 ELECTRIC



MITSUBISHI MICROCOMPUTERS

SERIES MELPS 740 MACHINE INSTRUCTIONS

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

___ Addressing mode Processor status register
ZP.X ZPY ABS ABS,X | ABSY IND ZP,IND | IND,X INDY REL SP 7 : 654 3,2/1|0
' o RO L
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Symbol Contents Symbol Contents
IMP Implied addressing mode + Addition
IMM Immediate addressing mode - Subtraction
A Accumulator or Accumulator addressing mode A Logical OR
v Logical AND
BIT, A Accumulator bit relative addressing mode R4 Logical exclusive OR
— Negation
ZP Zero page addressing mode -— Shows direction of data flow
BIT, ZP Zero page bit relative addressing mode X Index register X
Y Index register ¥
ZP, X Zero page X addressing mode S Stack pointer
ZP, Y Zero page Y addressing mode PC Program counter
ABS Absolute addressing mode PS " Processor status register
ABS, X Absoiute X addressing mode PCh 8 high-order bits of program counter
ABS, Y Absolute Y addressing mode PC, ' 8 low-order bits of program counter
IND Indirect absolute addressing mode ADy ‘ 8 high-order bits of address
AD_ 8 low-order bits of address
ZP, IND Zero page indirect absolute addressing mode (AD,, ADL) Contents of memory at address indicated by AD, and
AD_. in ADy is 8 high-order bits and AD_ is 8 low-
IND, X Indirect X addressing mode order bits.
IND, Y Indirect Y addressing mode (00, AD) Contents of address indicated by zero page ADy
REL Relative addressing mode FF FF in Hexadecimal notation
SP Special page addressing mode M Memory specified by address designation of any
C I Carry flag addressing mode
z Zero flag M (X) Memory of address indicated by contents of index
1 I Interrupt disable flag register X
8] Decimal mode flag M (S) Memory of address indicated by contents of stack
B Break fiag pointer
T X-modified arithmetic mode flag Ap 1 bit of accumulator
v Overflow flag Mp 1 bit of memory
N Negative flag oP Opcode
n Number of cycles
# Number of bytes
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