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MELPS 740 CPU CORE BASIC FUNcnONS 
Each series of the MELPS 740 Family uses the standard 
MELPS 740 instruction set. The functions of the MELPS 740 
CPU core are explained below. The multiply and divide in'­
structions are not available in every microcomputer, and the 
clock control instructions differ in each microcomputer. For 
details, refer to the table of machine instruction or the func­
tional explanation of each microcomputer. 

CENTRAL PROCESSING UNIT (CPU) INTERNAL 
REGISTERS 
The central processing unit (CPU) has the six registers. 

Accumulator (A) 
The accumulator is an a-bit register. Data operations such 
as data transfer, etc., are executed mainly through the 
accumulator. 

Index register X (X), Index register Y (V) 
Both index register X and index register Yare a-bit regis­
ters. In the index addressing modes, the value of the 
OPERAND is added to the contents of register X or register 
Y and specifies the real address. 
These index registers also have increment, decrement, 
comparison, and data transfer functions to allow these reg­
isters to take some of the functions of the accumulator. 
When the T flag in the processor status register is set to 

7 

I A 

7 

I X 

7 

I y 

7 

I S 

15 7 

I PCH I PCl 

7 

"1", the value contained in index register X becomes the 
address for the second OPERAND. 

Stack pOinter (S) 
The stack pOinter is an a-bit register used during sub­
routine calls and interrupts. The stack is used to store the 
current address data and processor status when branching 
to subroutines or interrupt routines. 
The lower eight bits of the stack address are determined 
by the contents of the stack pointer. The upper eight bits of 

the stack address are determined by the Stack Page 
Selection Bit. If the Stack Page Selection Bit is "0", then 
the RAM in the zero page is used as the stack area. If the 
Stack Page Selection Bit is "1", then RAM in page 1 is 
used as the stack area. 
The Stack Page Selection Bit is located in the SFR area in 
the zero page. Note that the initial value of the Stack Page 
Selection Bit varies with each microcomputer type. Also 
some microcomputer types have no Stack Page Selection 
Bit and the upper eight bits of the stack address are fixed. 
The operations of pushing register contents onto the stack 
and popping them from the stack are shown in Fig. 2. 

Program counter (PC) 
The program counter is a 16-bit counter consisting of two 
a-bit registers PCH and PCL• It is used to indicate the 
address of the next instruction to be executed. 
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Fig. 1 MELPS 740 CPU register structure 

4-3 



I 

MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE·CHIP a·BIT CMOS MICROCOMPUTER 

I On-going Routine 

I ......... ·····1 
Interrupt Request __ 

(Note 1) 

I· ......... -1 
Execute JSR 

---, 
M (S) - (PCH ) I I········ ·····-1 

II 

I 
I I 

M (S) - (PCH ) 

I (S)-(S-l) 

I M (S) - (PCl ) 

I 
I Store 

I 
on 

Return Address 
Stack (Note 2) 

ddress l Store Return A 
on Stack (No 

(S)-(S-l) I : I (S)- (S-l) I te 2) 

I I I 
M (S) -(PCl ) I I 

I I 
I 

(S) - (S-1) I I I 

-l Subroutine f- I 
rl I 

I 
Execute RTS I 

I 

M (S)-(PS) 

(S)-(S-l) 

Interrupt 
Service Routine 

Execute RTI 

I Store 
Proce 

Contents of 
ssor Status 
er on Stack I Regist 

r- I Flag "0" to "1" 
Fetch the Jump 

Vector 

Restore R 
Addre 

eturn I (S)-(8+1) I I 
I I (S)-(8+1) I Resto re Contents of 

essor Status 
egister 

ss I , l (PCl ) - M (S) I Proc 
I I (PS)-M (S) I R 
I 

I (S)-(8+1) I I 
I I (S) - (S+1) I 

I (PCH ) - M (S) I I (PCl ) - M (S) j Resto r,e Return 
dress 

Note1: The condition to enable the interrupt - Interrupt enable bit is "I" 
Interrupt disable flag I. "0" 

I 
I 

(S)-(8+1) I 
(PCH ) -M (S) 
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Fig. 2 Register push and pop at interrupt generation and subroutine call 

Table 1. Push and pop instructions of accumulator or processor status register 

Push Instruction to stack Pop instruction from stack 

Accumulator PHA PLA 

Processor status register ' PHP ,PLP 
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Processor status register (PS) 
The processor status register is an 8-bit register consisting 
of flags which indicate the status of the processor after an 
arithmetic operation. Branch operations can be performed 
by testing the Carry (C) flag, Zero (Z) flag, Overflow (V) 

flag, or the Negative (N) flag. In decimal mode, the Z, V, N 
flags are not valid. 

After reset, the Interrupt disable (I) flag is set to "1", but all 
other flags are undefined. Since the Index X mode (T) and 
Decimal mode (D) flags directly affect arithmetic opera­
tions, they should be jnitialized in the beginning of a 
program. 
(1) Carry flag (C) 

The C flag contains a carry or borrow generated by the 
arithmetic logic unit (ALU) immediately after an arith­
metic operation. It can also be changed by a shift or 
rotate instruction. 

(2) Zero flag (Z) 

The Z flag is set if the result of an immediate arithme­
tic operation or a data transfer is "0", and cleared if the 
result is anything other than "0". 

(3) Interrupt disable flag (I) 
The I flag disables all interrupts except for the interrupt 

generated by the BRK instruction. 
Interrupts are disabled when the I flag is "1". 
When an interrupt occurs, this flag is automatically set 
to "1" to prevent other interrupts from interfering until 
the current interrupt is serviced. 

(4) Decimal mode flag (D) 
The D flag determines whether additions and subtrac­

tions are executed in binary or decimal. Binary arith­
metic is executed when this flag is "0"; decimal arith­
metic is executed when it is "1 ". Decimal correction is 
automatic in decimal mode. Only the ADC and SBC in­
structions can be used for decimal arithmetic. 
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(5) Break flag (B) 

The B flag is used to indicate that the current interrupt 
was generated by the BRK instruction. The BRK flag in 

the processor status register is always "0". When the 
BRK instruction is used to generate an interrupt, the 
processor status register is pushed onto the stack with 
the break flag set to "1". The saved processor status is 
the only place where the break flag is ever set. 

(6) Index X mode flag (T) 
When the T flag is "0", arithmetic operations are per­
formed between accumulator and memory, e.g. the re­
sults of an operation between two memory locations is 

stored in the accumulator. When the T flag is "1", direct 
arithmetic operations and direct data transfers are en­
abled between memory locations, i.e. between memory 
and memory, memory and I/O, and I/O and I/O. In this 
case, the result of an arithmetic operation performed 
on data in memory location 1 and memory location 2 is 
stored in memory location 1. The address of memory 

location 1 is specified by index register X, and the 
address of memory location 2 is specified by normal 
addressing modes. 

(7) Overflow flag (V) 

The V flag is used during the addition or subtraction of 
one byte of signed data. It is set if the result exceeds 

+ 127 to -128. When the BIT instruction is executed, 
bit 6 of the memory location operated on by the BIT in­
struction is stored in the overflow flag. 

(8) Negative flag (N) 

The N flag is set if the result of an arithmetic operation 
or data transfer is negative. When the BIT instruction is 
executed, bit 7 of the memory location operated on by 
the BIT instruction is stored in the negative flag. 

Table 2. Set and clear instructions of each bit of processor status register 

I C flag Z flag I 
I Set instruction SEC - I 
I Clear instruction ClC - I 

I flag I D flag 

SEI I SED 

Cli I ClD 

• MITSUBISHI 
"'B..ECTRIC 

I 
I 
I 

B flag I T flag I V flag I N flag I 
- I SET I - I - I 
- I ClT J ClV I - I 
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ADDRESSING MODE 
The MELPS 740 Family has 17 addressing modes and a 
powerful memory access capability. 
When extracting data required for arithmetic and logic op­
erations from memory or when storing the results of such 
operations in memory, a memory address must be speci­
fied. The specification of the memory address is called 
addressing. The MELPS 740 Family instructions can be 
classified as 1-byte, 2-byte, and 3-byte instructions. In 
each case, the first byte is known as the OPCODE which 
forms the basis of the instruction. A second or third byte is 
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called an OPERAND which affects the addressing. The 
contents of index registers X and Y can also effect the 
addressing. 
Although there are many addressing modes, there is always 
a particular memory location specified. What differs is 
whether the operanq, the index register contents, or a com­
bination of both should be used to specify the memory or 
jump destination. Based on these 3 types of instructions, 
the range of variation is increased and operation is en­
hanced by combinations of the bit operation instructions, 
jump instruction, and arithmetic instructions. 

I-byte instruction 2-byte Instruction 3-byte Instruction Index registers - Ii X 
Op code 

I Operand I I ... 

Fig. 3 Instruction byte configuration 
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Name : Immediate addressing mode 
Function : The OPERAND follows im-

mediately after the OPCODE. 
Instructions: ADC, AND, CMP, CPX, CPY, 

EOR, LDA, LDX, LDY, ORA, 
SBC 

Example : Mnemonic 
ADC #$A5 

Machine code 
6916 A516 

Name : Accumulator addressing mode 
Function : The operation is performed on 

the accumulator. 
Instructions : ASL, DEC, INC, LSR, ROL, 

ROR 
Example : Mnemonic 

ROL A 
Machine code 
2A16 

MITSUBISHI MICROCOMPUTERS 
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SINGLE-CHIP S-BIT CMOS MICROCOMPUTER 

Memory -

OPCODE (69,.) 

A-A+C+8 OPERAND (A5,.) 

L[} 
Carry flag 

-

Bit7 OO"~ 
r-"T----r--~ __ I ~~ 

Accumulator 
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Name : Zero page addressing mode 
Function : The operation is performed in 

zero page memory (00,6 to 

FF'6) 
Instructions: ADC, AND, ASL, BIT, CMP, 

COM, CPX, CPY, DEC, EOR, 
INC, LDA, LDM, LDX, LDY, 
LSR, ORA, ROL, ROR, RRF, 
SBC,STA,STX,STY,TST 

Example : Mnemonic Machine code 

65'6 02'6 ADC $02 

Name : Zero page X addressing mode 
Function : The operation is performed on 

the zero page memory location 
whose address is specified by 
adding the OPERAND to the 
contents of index register X. 

Instructions : ADC, AND, ASL, CMP, DEC, 
DIV, EOR, INC, LDA, LDY, 
LSR, MUL, ORA, ROL, ROR, 
SBC,STA,STY 

Example : Mnemonic 
ADC $1E,X 

4-8 

Machine code 
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Memory 

DO,. 

Zero page 

A-A+C+ I Data 1- 02," 

A-A+C+I Data 1-

--- -----

OPCODE (65,.) 

OPERAND (02,.) 

v---. 

Memory 

DO,. 

Data 04,. 

~-------
FF,. 

FF,. 

Zero page 
speCification 

Zero page 

Zero page X 
specification 

Contents of 
index register X 

OPCODE (75,.) 

OPERAND (1 E,.) 

-V ----
+ ck- 1 

W 

t 
Ignored 



Name : Zero page Y addressing mode 
Function : The operation is performed on 

the zero page memory location 
whose address is specified by 
adding the OPERAND to the 
contents of index register X. 

Instructions : LOX, STX 
Example : Mnemonic Machine code 

B6'6 02'6 LOX $02,Y 

Name : Absolute addressing mode 
Function : The operation is performed on 

the memory whose address is 
specified by first and second 
OPERAND. 

Instructions : ADC, AND, ASL, BIT, CMP, 
CPX, CPY, DEC, EOR, INC, 
JMP, JSR, LOA, LOX, LOY, 
LSR, ORA, ROL, ROA, SBC, 
STA,STX, STY 

Example : Mnemonic 
AOC $AD12 

Machine code 

60'6 12;6 A016 
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;> 

Memory 
00,. 

Data 
Zero page 

E8,. ~I-----' 

FF,. -------

OPCODE (B6,.) 

OPERAND (02,.) 

-

-

Contents of , 
index register Y 

+~ 

Memory 

~ -
OPCODE (60,.) 

OPERAND I (12,.) 

OPERAND IT (AD,.) 

Zero page Y 
specification 

}-----, 
Absolute 
specification 

A-A+C+ 1 Data 1- Data AD12,. 

...... -
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Name 
Function 

: Absolute X addressing mode 
: The operation is performed on 

the memory location whose 
address is specified by adding 
the contents of index register X 
to the value indicated by the 
first and second OPERAND. 

Instructions: ADC, AND, ASL, CMP, DEC, 
EOR, INC, LDA, LDY,LSR, 
ORA,ROL,ROR,SBC,STA 

Example : Mnemonic Machine code 

Name 
Func;:tion 

ADC $AD12,X 7D16 1216 AD16 

: Absolute Y addressing mode 
: The operation is performed on 

the memory location whose 
address is specified by adding 
the contents of index register Y 
to the value indicated by the 
first and second OPERAND. 

Instructions : ADC, AND, CMP, EOR, LDA, 
LDX,ORA,SBC,STA 

Example : Mnemonic Machine code 
ADC $AD12,Y 7916 1216 AD16 
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Memory -
OPCODE (70,.) 

OPERAND I (12,.) 

OPERAND IT (AD,.) 

A-A+C+~~ Data 

I" 

Memory 
,,-

OPCODE (79,.) 

OPERAND I (12,.) 

OPERAND IT (AD,.) 

::: 

A-A+C+ 1 Data 1-- Data 

-

Contents of 
index register X 

} + ~ ~.-----. 
Absolute X 

specification 

AEOO,. ~ ___ --l 

Contents of 
index register Y 

t 
} + ~ ~ '------r--' 

;; 

Absolute Y 
specification 

AEOO,. _----' 



Name : Implied addressing mode 
Function : Implied addressing mode op-

erations need no OPERAND. 
Instructions : BRK, ClC, ClD, CLI, Cl T, 

ClV, DEX, DEY, FST, INX, INY, 
NOP, PHA, PHP, PlA, PlP, 
RTI, RTS, SEC, SED, SEI, SET, 
SlW, STP, TAX, TAY, TSX, 
TXA, TXS, TYA, WIT 

Example : Mnemonic 
ClC 

Machine code 
1816 

Name : Relative addressing mode 
Function : Conditionally jumps to the 

address produced by adding 
the Program Counter to the 
OPERAND. 

Instructions: BCC, BCS, BEQ, BMI, BNE, 
BPl,BRA,BVC,BVS 

Example : Mnemonic Machine code 
BCC *-12 9016 F216 
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PS 

PS 

Jumps to * -12 address when 
carry flag (C) is cleared. 

Memory 

-
OPCODE to be 

executed next 

OPCODE (90,.) * 
OPERAND (F2,.) 

-.... 

c 

? 

j 
o 

Carry flag reset 

Proceed to next address when 
carry flag(C) is set. 

Memory 

OPCODE (90,.) * 
OPERAND (F2,.) 

OPCODE to be 
executed next 

~ 
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Name 
Function 

: Indirect X addressing mode 
: The operation is performed on 

the memory location indicated 
by the contents of two con­
secutive bytes in zero page 
memory whose first address is 
specified by adding the OPER­
AND and the contents.of index 
register X. 

Instructions: ADC, AND, CMP, EOR, LOA, 
ORA, SBC, STA 

Example : Mnemonic Machine code 

ADC ($1E,X) 61'6 1E'6 

Name : Indirect Y addressing mode 
Function : The operation is performed on 

the memory location indicated 
by adding the contents of index 
register Y to the contents of 

two consecutive bytes in zero 
page memory whose first 
address is specified by the 
OPERAND. 

Instructions: ADC, AND, CMP, EOR, LOA, 
ORA,SBC,STA 

Example : Mnemonic Machine code 

AOC ($1E),Y 71'6 1E'6 

4-12 

Zero page 
indirect 
specificatio 
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n 

Memory 

{ Datal (00,.) 

DataTI (14,.) 

~-------. 

OPCODE (61,.) 

OPERAND (lE16 ) 

~ Data 

~ 

~ 

00,. 

04,. 

05,. 

FF,. 

Zero page 

Zero page X 
indirect 
specification 

Contents of 
index register X 

+~~1 
f 

Ignored 

1400,. 

In this example, data I (00,6) and data II (14,6) have been 
stored beforehand. 

Memory 

~ Data I (01,.) 

DataTI (12,.) 

~-------. 

OPCODE (71,.) 

'--- OPERAND (lE,.) 

~ 

00,. 

1 

1 

E,. 
F,. 

FF,. 

~ 

Zero page 

'-----' + ~ ='--.----> 

Contents of 
index register Y 

Absolute Y specification 

Data ~ Data 12E7,. 

-
In this example, data I (01,6) and Data II (12,6) have been 
stored beforehand. 



Name 

Function 

: Indirect absolute addressing 
mode 

: Jumps to the location specified 
by the contents of two consecu­
tive bytes whose first address is 
specified by the first and 
second OPERAND. 

Instructions: JMP 
Example : Mnemonic Machine code 

6C'8 00'8 14'6 

Name 

Function 

JMP ($1400) 

: Zero page indirect absolute 
addressing mode 

: Jumps to the location specified 
by the contents of two con­
secutive bytes in zero page 
memory whose first address is' 
specified by the OPERAND. 

Instructions : JMP, JSR 
Example : Mnemonic 

JMP ($05) 
Machine code 

B2'6 05'6 

Indirect 

MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE·CHIP S·BIT CMOS MICROCOMPUTER 

Memory 

OPCODE (6C,.) 

OPERAND I (00,.) 

OPERAND IT (14 .. ) 
Jump 

*----~ 
specification [ 

Datal (FF,.) 

DataIT (1E,.) 

Address to be 
executed next 

-". ----In this example, FF'6 as data I and 1 E'6 as data II have been 
stored beforehand. 

Zero page 
indirect 
specification 

r-

'---

Memory 

Datal (FF,.) 

DataIT (1E18 ) 

--------

OPCODE (B2,.) 

OPERAND (05,.) 

Address to be 
executed next 

,.... -

DO,. 

05,. } 
06,. 

FF,. 

... 

)"m. 
1EFF,. 

Zero page 

Absolute 
specification 

In this example, FF'6 as data I and 1 E'6' as data II have been 
stored beforehand. 
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Name 

Function 

: Zero page bit addressing 
mode 

: The operation is performed on 
the bit (specified by the three 
high order bits of the OPCODE), 
on the zero page memory loca­
tion specified by the OPERAND. 

Instructions : CLB, SEB 
Example : Mnemonic Machine code 

BF16 0416 

Name 

Function 

CLB 5,$04 

: Zero page bit relative address­
ing mode 

: Conditionally jumps to the 
address specified by adding 
the second OPERAND to the 
program counter, depending on 
the bit (specified by the three 
higher order bits of the 
OPCODE) in the zero page 
memory location specified by 
the first OPERAND. 

Instructions : BBC, BBS -
Example 

4--,-14 

: Mnemonic 
BBC 5,$04,*-12 

Machine code 
87 •• 04 •• Fl •• 
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Zero page 
specification 

~ 

-

Memory 

Bit5 

I? I 

r---------
~ 

Bit 
specification , 

OPCODE 

101 I 11111 

OPERAND (04 •• ) - -
I 

00 •• } 

04 •• 

FF16 

Zero page 

04 •• 

Jump to * - 12 address when 
0416 address bit 5 is cleared. 

Advance to * +3 address when 
04,6 address bit 5 is set. 

Memory 

Blt5 

,.. 1 0 1 

:5 ---------
jij 

" .;: 
;:; 

" Address to be Co 

'" executed next 

" 0> 

'" Co 

e 
" N 81t 

specification , 
OPCODE 

101 I 10111 

'-- OPERAND 1(04 •• ) 

OPERAND n(Fl •• ) 

-,., 
~ 

04.. Zero page 

00,0] 

FF •• 

* 

Zero page 
specification 

r-

'--

Memory 
00 •• 

81t5 

11 I 04,. 

FF,. 
--------

81t 
specification 

t 
OPCODE 

1 01 I 1 0111 * 
OPERAND 1(04 •• ) 

OPERAND n(F1,.) 

Address to be 
executed next - "'--



Name 

Function 

: Accumulator bit addreSSing 
mode 

: The operation is performed on 
the bit in the accumulator 
which is specified by the three 
high order bits of the OPCODE. 
There is no OPERAND. 

Instructions: CLB, SEB 
Example 

Name 

Function 

: Mnemonic 
CLB 5,A 

Machine code 
BB16 

: Accumulator bit relative ad­
dressing mode 

: Conditionally jumps to the 
aQdress produced by adding 
the OPERAND to the program 
counter, depending on the bit 
in accumulator (specified by 
the high order three bits of the 
OPCODE). 

Instructions : BBC, BBS 
Example : Mnemonic 

BBe 5,A,*-12 
Machine code 
B316 F216 
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Bit5 

Accumulator 

Memory -Bit 
specification 

t 
10'1"0" 

OPCODE 

I 
Bit5 

Accumulator I I 0 I 

When accumulator bit 5 is 

cleared 

Bit5 

Accumulator 1 ..... ...11..;0;..\1 ____ .... 

Jump to * -12 address 

Memory 

Address ~x~~uted next * - 1 2 

Bit 
specification 

• OPCODE 

1 01 10011 * 1---.1.-----1 
OPERAND (F2,.) 

When accumulator bit 5 is set 

Bit5 

Accumulator &,,1_..1.1..;,1 ... 1 ___ ....... 

Jump to * +2 address 

Memory 

r-
Bit 
specification 

• OPCODE 

1 01 1 10011 * 
OPERAND (F216 ) 

Address to be 
executed nest 

" ----
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Name 
Function 

: Special palle addressing mode 
: Jumps to the specified address 

in the special page area. The 
lower eight bits are specified 
by the OPERAND and the up­
per eight bits are defined by 
the special page (see Note 1). 

Instructions : JSR 

Example : Mnemonic Machine code 
JSR "'-$FFEO 22'6 EO,. 

Notel: Note that the special page is defined as the highest address­

able 256 bytes of any given microcomputer and may be 

"FF,.", "1 F,.", "2F,.", etc 
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Memory 

OPCODE (22,.) 

OPERAND (EO,.) , 

Address to be 
executed next 

* 

(Note 1 ) 
FFOO,. 

(Note 1 ) 

FFEO,. 

(Note 1 ) 

FFFF,. 

Special page 
specification 

Special 
page 
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LIST OF INSTRUCTION CODES 

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111 

3 5 

ORA JSR BBS ORA 
0000 

ZP 

ORA 
0001 

0010 

0011 

0100 

0101 5 

0110 6 

0111 7 

1000 S 

1001 9 

1010 A 

1011 B 

1100 C 

1101 D 

1110 E 

1111 F 

Note Support of these instructions depends on the microcomputer type 

1 nstrucllon Supported In the follOWing microcomputer types 

FST 
M50740A-XXXSP, M50740ASP, 

SLW 
M50741-XXXSP, M50752-XXXSP, 

M50757 -XXXSP, M5075S-XXXSP 

MUL 
Series 7 450, ~erles 38000, 

DIV 
M37424M8-XXXSP, 

M37524M4-XXXSP 

Instruction 

WIT 

STP 

A B c D E F 

ORA ASL SEB 

Not supported In the follOWing microcomputer types 

M50740A-XXXSP, M50740ASP, 

M50741-XXXSP, M50752-XXXSP, 

M50757-XXXSP, M5075S-XXXSP 

M50752-XXXSP, M50757-XXXSP, 

M50758-XXXSP, M37424MS-XXXSP, 

M37524M4-XXXSP 

Q 
o 
o 

3-byte instruction 

2-byte instruction 

I-byte Instrucllon 
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MACHINE INSTRUCTIONS 

Addressing mode 

Symbol Function Details IMP IMM A BIT,A ZP BIT,ZP 

OP n :11= OP n :11= OP n :11= OP n :11= OP n :11= OP n :11= 

ADC When T=O Adds the carry, accumulalor and memory c,,"- 69 2 2 65 3 2 
(Note 1) A-A+M+C tents. The results are entered into the accumu-
(Note6) lator. 

When T=I Adds the contents 01 the memory In the 
M (X) -M (X) +M+C address indicated by Index register X, the con .. 

tents of the memory specIfIed by the addres-
sing mode and the carry The results are en-

tered mto the memory at the address Indicated 

by index register X 

AND When T=O "AND's" the accumulator and memory contents 29 2 2 25 3 2 
(Note 1) A-AAM The results are entered Into the accumulator 

" AND's" the contents of the memay cI the address 

When T=I ondlCated by Index regIster X end the contents cI the 
M (X) -M (X) AM memooy specified by the addressIng mcde The re-

sults are entered Into the memooy at the address In-
dICated by Index regIster X 

ASL 7 0 Shifts the contents of accumulator or contents of OA 2 1 06 5 2 
C-C=:J-O memory one bIt to the left The low order bIt of 

the accumulator or memory IS cleared and the 
hIgh order bIt IS shIfted Into the carry flag 

BBC Ab,or Mb=O? Branches when the contents of the bIt specIfied 

~ 4 2 V 5 3 
(Note 4) In the accumulator or memory is "0" 2i 

BBS Ab or Mb-I? Branches when the contents of the bit spec~led 

~ 4 2 ~ (Note 4) In the accumulator or memory IS '" 'I 
5 3 

BCC C-O? Branches when the contents of carry flag IS "0" 

(Note 4) 

BCS C-I? Branches when the contents of carry flag IS "1" 

(Note 4) 

BEQ Z=I? Branches when the contents of zero flag IS "1" 

(Note 4) 

BIT AAM "AND's" the contents of accumulator and mem- 24 3 2 
ory The results are not entered anywhere 

BMI N-I? Branches when the contents of negative flag IS 

(Note 4) "1" 

BNE Z-O? Branches when the contents of zero flag IS "0" 

(Note4) 

BPL N-O? Branches when the contents of negative flag IS 

(Note4) "0" 

BRA PC-PC±offset Jumps to address specIfIed by adding offset to 
the program counter 

BRK B-1 Executes a software Interrupt 00 7 1 
M(S)-PCH 
S-S-I 
M(S)-PCL 
S-S-I 
M(S)-PS 
S-S-I 

PCL-ADL 
PCH-ADH 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE-CHIP S-BIT CMOS MICROCOMPUTER 

Addressing mode Processor status register 

ZP,X ZP,Y ABS ABS,X ABS,Y INO ZP,INO INO,X INO,Y REL SP 7 6 5 4 3 2 1 0 

OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # N V T B 0 I Z C 

75 4 2 604 3 70 5 3 79 5 3 61 6 2 71 6 2 N V · · · · Z C 

35 4 2 20 4 3 3D 5 3 39 5 3 21 6 2 31 6 2 N · · · · · Z · 

16 6 2 OE 6 3 1E 7 3 N · · · · · Z C 

· · · · · · · · 
· · · · · · · · 

90 2 2 · · · · · · · · 
60 2 2 · · · · · · · .> 

FO 2 2 · · · · · · · · 
2C 4 3 M7 Me · · · · Z · 

30 2 2 · · · · · · · · 
DO 2 2 · · · · · · · · 
10 2 2 · · · · · · · · 
80 4 2 · · · · · · · · 

· · · 1 · 1 · · 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

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 # 
BVO V=O? Branches when the contents of overflew flag Is 

(Note 4) "0" 

BV8 V=l? Branches when the contents of overflow flag is 

(Note4) "1" 

OlB Ab or Mb-O Clears the contents of the bit speCified In the ~2 1 ¥ 5 2 
accumulator or memory to 110 " 

OlO 0-0 Clears the contents of the carry flag to lib" 18 2 1 

OLD 0-0 Clears the contents of' declm~1 mode flag to 082 1 
"0." 

Oll 1-0 Clears the contents of Interrupt disable flag to 58 2 1 
"0" 

OlT T-O Clears the contents of Index X mode flag to "0 " 12 2 1 

OlV V-O Clears the contents overflow flag to 140 II B8 2 1 

OMP When T=O Compares the cootents of accumulator and 092 2 053 2 
(Note 3) A-M memory 

When T=l ,Compares the contents of the memory speCl-

M(X)-M fled by the addressing mode with the contents 
of the address Indicated by Index register X 

OOM M-M Forms a one's complement of the contents of 44 5 2 
memory, and stores it into memory 

OPX X-M Compares the contents of Index register X and ED 2 2 E4 3 2 
memory. 

OPY Y-M Compares the contents of index register Y and 002 2 043 2 
memory 

DEO A-A-l or Decrements the contents of the accumulator or lA 2 1 065 2 
M-M-l memory by1 

DEX X-X-l Decrements the contents of mdex register X by CA 2 1 

1 

DEY Y-Y-l Decrements the contents of index register Y by 88 2 1 
1 

DIV A-(M(zz+X+ 1). DIVides the 16-blt data that IS the contents of 

(Note 5) M(zz+X»/A M(zz+x+ll for high byte and the contents of 

M (8) - l's comple- M (zz + x) for low byte by the accumqlator 

ment of Remainder Stores the quotient m the accumulator and the 

8-8-1 I's complement of the remainder on the stack 

EOR When T=O uExcluslve-ORs" the contents of accumulator 49 2 2 45 3 2 
(Note 1) A-PNM and memory The results are stored In the 

accumulator. 

When T=l "Excluslve-ORs" the contents of the memory 

M (X) -M (X)¥M speCified by the addressing mode and the con-
tents of the memory at the address indicated by 
Index register X The results are stored into the 
memory at the address Indicated by Index reg-
IsterX. 

F8T Connects OSCillator output to the XoUTF pin E2 2 1 
(Note 5) 

INO A-A+lor Increments the contents of accumulator or 3A 2 1 E6 5 2 
M-M+l memory by1 

INX X-X+l Increments the contents of Index register X by E8 2 1 
1 

INY Y-Y+l Increments the contents of Index register Y by 08 2 1 
1 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE.CHIP a·BIT CMOS MICROCOMPUTER 

Addressing mode Processor status register 

ZP.X ZP.Y ABS ABS.X ABS.Y IND ZP.IND IND.X IND.Y REL SP 7 6 5 4 3 2 1 0 

OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: OP n :II: N V T B D I Z C 

50 2 2 · · · · · · · · 
70 2 2 · · · · · · · · 

· · · · · · · · 
· · · · · · · 0 

· · · · 0 · · · 
· · · · · 0 · · 
· · 0 · · · · · 
· 0 · · · · · · 

D54 2 CD 4 3 DD 5 3 D95 3 C1 6 2 D1 6 2 N · · · · · Z C 

N · · · · · Z · 
EC 4 3 N · · · · · Z C 

CC 4 3 N · · · · · Z C 

D6 6 2 CE 6 3 DE 7 3 N · · · · · Z · 
N · · · · · Z · 
N · · · · · Z · 

E216 2 · · · · · · · · 

55 4 2 4D 4 3 5D 5 3 59 5 3 41 6 2 51 6 2 N · · · · · Z · 

· · · · · · · · 
F6 6 2 EE 6 3 FE 7 3 N · · · · · Z · 

N · · · · · Z · 
N · · · · · Z · , 
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Symbol Function 

JMP If addressing mode is ABS 
PCL-ADL 
PCH-ADH 
If addressing mode is INO 
PCL -M (ADH, ADL) 
PCH-M (ADH, ADL +1) 
If addressing mode is ZP, INO 
PCL -M (00, ADL) 
PCH-M(OO, ADL+O 

JSR M(S)-PCH 
S-S-1 
M(S)-PCL 
S-S-1 
After executing the above, 
if addressing mode is ABS, 

PCL-ADL 
PCH-ADH 
If addressing mode is SP, 
PCL-ADL 
PCH-FF 
If addressing mode is ZP, IND, 
PCL -M (00, ADL) 

PCH-M(OO, ADL+O 

LDA When T=O 
(Note 2) A-M 

When T=l 
M(X)-M 

LDM M-nn 

LDX X-M 

LDY Y-M 

LSR 7 a 
0~c:::J~ C 

, 

MUL M(S) 'A~AXM(zz+X) 
(Note5) S--S- I 

NOP PC-PC+l 

ORA When T=O 
(Note 1 ) A-AVM 

When T=l 
M (X) -M (X) VM 
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MELPS 740 

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER 

Details IMP 

OP n 

Jumps to the speclfted address 

After storrng contents of program count~r In 

stack, and Jumps to the specified address 

Load accumulator with contents of memory 

Load memory mdlcated by mdex register X with 

contents of memory specified by the addres-

smg mode 

Load memory with Immediate value 

Load mdex register X with contents of memory 

Load mdex register Y with contents of memory 

Shift the contents of accumulator or memory to 

the fight by one bit 

The low order bit of accumulator Or memory IS 

stored In carry, 7th bit IS cleared 

Multiplies the accumulator with the contents of 

memory specified by the zero page X addres-

sing mode and stores the high byte of the result 

on the stack and the low byte In the accumu-

lator 

No operation EA 2 

"Logical OR's" the contents of memory and 

accumulator The result is stored In the accu-

mulator 

"Logical OR's" the contents of memory Indl-

cated by mdex register X and contents of mem-

ory specified by the addressmg mode The re-

sult is stored In the memory specified by Index 

register X 

• MlTSUBlSHI 
""ELECTRIC 

IMM 

:1=1= OP n 

A9 2 

A2 2 

AO 2 

I 

09 2 

Addressing mode 

A BIT,A ZP BIT,ZP 

:1=1= OP n :1=1= OP n :1=1= OP n :1=1= OP n # 

2 A5 3 2 

3C 4 3 

2 A6 3 2 

2 A4 3 2 

4A 2 I 46 5 2 

2 05 3 2 



MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE-CHIP S-BIT CMOS MICROCOMPUTER 

Addressing mode Processor status register 

ZP,X ZP,Y ABS ABS,X ABS,Y INO ZP,INO INO,X INO,Y REL SP 7 6 5 4 3 2 1 0 

OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: OP n ;!: N V T B 0 I Z C 

4C 3 3 6C 5 3 B2 4 2 · · · · · · · · 

20 6 3 02 7 2 22 5 2 · · · · · · · · 

B5 4 2 AD 4 3 Be 5 3 B9 5 3 A1 6 2 B1 6 2 N · · · · · Z · 

· · · · · · · · 
B6 4 2 AE 4 3 BE 5 3 N · · · · · Z · 

B4 4 2 jAc 4 3 BC 5 3 N · · · · · Z · 
56 6 2 4E 6 3 5E 7 3 0 · · · · · Z C 

62 15 2 · · · · · · · · 

· · · · · · · · 
15 4 2 00 4 3 10 5 3 19 5 3 01 6 2 11 6 2 N · · · · · Z · 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE-CHIP S-BIT CMOS MICROCOMPUTER 

Addressing mode 

Symbol Function Details IMP IMM A SIT,A ZP SIT,ZP 

OP n # OP n # OP n # OP n # OP n # OP n # 
PHA M(S)-A Saves the contents of the accumulator In memory 48 3 1 

S-S-1 at the address indicated by the stack pOinter and 

decrements the contents of stack pOinter by 1 

PHP M(S)-PS Saves the contents of the processor status reg- 08 3 1 
S-S-1 Ister In memory at the address Indicated by the 

stack pOinter and decrements the contents of 

the stack pOinter by 1 

PLA S-S+1 Increments the contents of the stack pomter by 1 68 4 1 
A-M(S) and restores the accumulator from the memory at 

the address Indicated by the stack pOinter 

PLP S-S+1 Increments the contents of stack pOInter by 1 and 28 4 1 
PS-M(S) restores the processor status register from the mern-

cry at the address Indicated by the stack pOInter 

ROL 7 0 Shifts the contents of the memory or accumula- 2A 2 1 26 5 2 
CC::::HQ):I tor to the left by one bit The high order bit IS 

shifted IOta the carry flag and the carry flag IS 

shifted mto the low order brt 

ROR 7 0 Shifts the contents of the memory or accumula- 6A 2 1 66 5 2 
C[Q]-r:=J:J tor to the nght by one bit The low order brt IS 

shifted IOta the carry flag and the carry flag IS 

shifted Into the high order bit 

RRF 7 0 Rotates the contents of memory to the nght by 4 82 8 2 

~ bits 

RTI S-S+1 Returns from an interrupt routine to the main 40 6 1 
PS-M(S) routme 

S-8+1 
PCL-M(S) 
S-S+1 
PCH-M(S) 

RTS S-8+1 Returns from a subroutrne to the main routine 60 6 1 
PCL-M(S) 
S-S+1 
PCH-M(S) 

SSC When T=O Subtracts the contents of memory and comple- E9 2 2 E5 3 2 
(Note 1) A-A-M-C ment of carry flag from the contents of accumula-

(Note6) tor The results are stored IOta the accumulator 

When T=1 Subtracts contents of complement of carry flag 

M(X)-M(X)-M-C and contents of the memory mdlcated by the 

addressing mode from the memory at the 
address indicated by Index register X The re-

sults are stored Into the memory of the address 

mdicated by Index register X 

SES Ab or Mb-1 Sets the specified bit In the accumulator or 0-l? 2 1 Of 5 2 
memory to "1 " 2; 2; 

SEC C-l Sets the contents of the carry flag to "1 " 38 2 1 

SED D-l Sets the contents of the decimal mode flag to F8 2 1 
"I" 

SEI 1-1 Sets the contents of the Interrupt disable flag to 78 2 1 
"I" 

SET T-l Sets the contents of the Index X mode flag to 32 2 1 
"I" 

SLW Disconnects the OSCIllator output from the XOUTF C2 2 1 
(Note 5) pm 

4-24 



MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE.CHIP S.BIT CMOS MICROCOMPUTER 

Addressing mode Processor status register 

Z~,X ZP,Y ABS ABS,X ABS,Y INO ZP,INO INO,X INO,Y REL SP 7 6 5 4 3 2 1 0 

OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # OP n # N V T B 0 I Z C 

· · · · · · · · 

· · · · · · · · 

N · · · · · Z · 

(Value saved in stack) 

36 6 2 2E 6 3 3E 7 3 N · · · · · Z C 

76 6 2 6E 6 3 7E 7 3 N · · · · · Z C 

· · · · · · · · 
(Value saved In stack) 

· · · · · · · · 

F5 4 2 EO 4 3 FO 5 3 F9 5 3 El 6 2 Fl 6 2 N V · · · · Z C 

· · · · · · · · 
· · · · · · · 1 

· · · · 1 · · · 
· · · · · 1 · · 
· · 1 · · · · · 
· · · · · · · · 
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Symbol 

STA 

STP 
(Note 5) 

STX 

STY 

TAX 

TAY 

TST 

TSX 

TXA 

TXS 

TYA 

WIT 
(Note 5) 

Note 1 
2 
3 
4 
5 

6 
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MELPS 740 

SINGLE·CHIP S.BIT CMOS MICROCOMPUTER 

Function Details 

M-A Stores the contents of accumulator In memory. 

Stops the oscillator 

M-X Stores the contents 01 index register X In 
memory 

M-Y Stores the contents 01 index register Y In 
memory 

X-A Transfers the contents of the accumulator to Inw 

dex register X 

V-A Translers the contents 01 the accumulator to In-
dex register Y 

M-O? Tests whether the contents of memory are "0" 

or not 

X-S Transfers the contents 01 the stack pointer to In-
dex register X 

A-X Transfers the contents of mdex register X to the 
accumulator. 

S-X Transfers the contents 01 Index register X to the 
stack pomter. 

A-Y Transfers the contents of Index register Y to the 
accumulator 

Stops the Internal clock 

The number of cycles un" Is increased by 3 when T is 1. 
The number of cycles un" Is Increased by 2 when T is 1. 
The number of cycles un" is increased by 1 when T is 1. 
The number of cycles un" is Increased by 2 when branching has occurred. 
Support of these Instructions depends on the microcomputer type 

Instruction Supported in the following microcomputer types 

FST 
M50740A-XXXSP, M50740ASP, 
M50741-XXXSP, M50752-XXXSP, 

SLW M50757-XXXSP, M50758-XXXSP 

MUL 
Series 7450, Series 38000, 
M37424M8-XXXSP, 

DIV M37524M4-XXXSP 

Instruction .Not supported in the following microcomputer types 

M50740A-XXXSP, M50740ASP, 
WIT M50741-XXXSP, M50752-XXXSP, 

M50757-XXXSP, M50758-XXXSP 

M50752-XXXSP, M50757 -XXXSP, 
STP M50758-XXXSP, M37424M8-XXXSP, 

M37524M4-XXXSP 

N, V, and Z flags are invalid," decimal operation mode. 

Addressing mode 

IMP IMM A BIT,A ZP BIT,ZP 

OP n # OP n # OP n # OP n # OP n # OP n # 
85 4 2 

42 2 1 

86 4 2 

84 4 2 

AA 2 1 

A8 2 1 

64 3 2 

BA 2 1 

8A 2 1 

9A 2 1 

98 2 1 

C22 1 



MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE.CHIP S·BIT CMOS MICROCOMPUTER 

Addressing mode Processor status register 

ZP,X ZP,Y ABS ABS,X ABS,Y INO ZP,INO INO,X INO,Y REL SP 7 6 5 4 3 2 1 0 

OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: OP n ;1: N V T B 0 I Z C 

95 5 2 80 5 3 90 6 3 99 6 3 81 7 2 91 7 2 · · · · · · · · 
· · · · · · · · 

96 5 2 8E 5 3 · · · · · · · · 
94 5 2 8C 5 3 · · · · · · · · 

N · · · · · Z · 
N · · · · · Z · 
N · · · · · Z · 
N · · · · · Z · 
N · · · · · Z · 
· · · · · · · · 
N · · · · · Z · 
· · · · · · · · 

Symbol Contents Symbol Contents 

IMP Implied addressing mode + Addition 

IMM Immediate addressing mode - Subtraction 

A Accumulator or Accumulator addressmg mode A Logical OR 

V Logical AND 

BIT, A Accumulator bit relative addressing mode ¥ 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 Y 

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 Absolute X addressing mode PCH B high-order bits of program counter 

ABS, Y Absolute Y addressing mode PCL 8 low-order bits of program counter 

INO Indirect absolute addressing mode AOH 8 high-order bits of address 

AOL 8 low-order bits of address 

ZP,INO Zero page Indirect absolute addressmg mode FF FF In Hexadecimal notation 

nn Immediate value 

INO, X Indirect X addreSSing mode M Memory specified by address designation of any 

INO, Y Indirect Y addressing mode addressing mode 

REL Relative addressing mode M (X) Memory of address Indicated by contents of mdex 

SP SpeCial page addressing mode register X 

C Carry flag M (S) Memory of address indicated by contents of stack 

Z Zero flag pointer 

I Interrupt disable flag M(AOH , AOL) Contents of memory at address indicated by ADH and 

0 Decimal mode flag ADL, In ADH IS 8 high-order bits and ADL IS 8 low-

B Break flag order bits 

T X-modified anthmetlc mode flag M(OO, AOL) Contents of address indicated by zero page ADL 

V Overflow flag Ab 1 bit of accumUlator 

N Negative flag Mb 1 bit of memory 

OP Opcode 

n Number of cycles 

;1: Number of bytes 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE.CHIP S·BIT CMOS MICROCOMPUTER 

NOTES on USE 
Keep the following pOints in mind while programming: 

Processor status register 
(1) Initialization of processor status register 

After a reset, the contents of the processor status reg­
ister (PS) are undefined except for the I flag which is 

"1". Therefore, flags which affect program execution 
must be initialized after a reset. 

In particular, it is essential to initialize the T and 0 
flags because they have an important effect on calcula­
tions. 

(2) How to reference the processor status register 

To reference the contents of the processor status reg­
ister (PS), execute the PHP instruction once then read 
the contents of (S + 1 ). If necessary, execute the PLP 
instruction to return the PS to its original status. 

A NOP instruction should be executed after every PLP 
instruction. (The NOP in unnecessary when using a 
series 38000 microcomputer). 

Main ;ro9ram 

Initialization of Flags in PS 

S 

S+1 Saved PS 

Stack Memory Contents after PHP Instruction Execution 
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I 
PLP Instruction I 

I 
NOP Instruction I 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE.CHIP 8·BIT CMOS, MICROCOMPUTER 

Interrupts 
The contents of the interrupt request bits can be changed 
by software, but the values will not change immediately af­
ter being overwritten. Therefore, note the following points: 
(1) After changing the value of the interrupt request bits, 

execute at least one instruction before executing a 
BBC, BBS, or any other read instruction. 

(2) When clearing an interrupt request bit to "0" and set­
ting an interrupt enable bit to "1" (=selting in an inter­
rupt enable state), it needs to be cleared or set these 
bits in a separate instruction. The interrupt is accepted 
because it becomes in the interrupt enable state be­
fore clearing the interrupt request bit, if clearing the in­
terrupt request bit and selting the interrupt enable bit 
are performed in an instruction. 

BRK instruction 
(1) It can be detected that the BRK instruction interrupt 

event or the least priority interrupt event by referring 
the stored B flag state. Refer the stored B flag state in 
the interrupt routine, in this case. 
However, the microcomputer that has an independent 
BRK instruction interrupt vector (cf. the 7450 series, 
the.7470 series, and the 38000 series) are not neces­
sary this detection. 

(2) The CPU of all 8-bit microcomputers except the 38000 
series have the following bug about the BRK instruction 
execution. 
At the following status, 

CD the interrupt request bit has set to "1". 
® the interrupt enable bit has set to "1". 
@ the interrupt disable flag (I) has set to "1". 

if the BRK instruction is executed, the interrupt disable 
state is cancelled and it becomes in the interrupt en­
able state. So that the requested interrupts (the inter­
rupts that corresponding to their request bits have set 
to "1") are accepted. 

Set In a 
separate 
Instruction 

• MITSUBISHI 
ITY&ELECTRIC 

SWitch the Interrupt Register Bit 

NOP Instruction 

BBC. or BBS Instrucllon 

I 
Clear the Interrupt Request 

Bit to "0" 

I 
Set the Interrupt Enable 

Bit to "t" 

I 

(S)-3 1-'---......,...:..,--__ 0=-1 

(S)-2 =B flag PS 

(S)-1 PCL 

(S) f-----P-C::..H---l 
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MITSUBISHI MICROCOMPUTERS 

MELPS 740 

SINGLE·CHIP 8·BIT CMOS MICROCOMPUTER 

Decimal calculations 
(1) Execution of decimal calculations 

The ADC and SSC are the only instructions which will 
yield proper decimal results in decimal mode. To 
calculate in~ decimal notation, set the decimal mode 
flag (D) to "1" with the SED instruction. After executing 
the ADC or SSC instruction, execute another instruction 
before executing the SEC, CLC, or CLD instruction. 

(2) Note on flags in decimal mode 
When decimal mode is selected, the values of three of 
the flags in the status register (the N, V, and Z flags) 

are invalid after a ADC or sse instruction is executed. 
The Carry flag (C) is set to "1" if a carry is generated 

as a result of the calculation, or is cleared to "0" if a 
borrow is generated. To determine whether a calcula­
tion has generated a carry, the C flag must be initial­
ized to "0" before each calculation. To check for a bor­
row, the C flag must be initialized to "1" before each 
calculation. 

JMP instruction 
When using the JMP instruction in indirect addressing 
mode, do not specify the last address on a page as an in­
direct address. 
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II II 
ADC or sse Instruction 

NOP In:truction 


