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About This Manual

This manual describes in detail the instruction set for the MN102L Series.  Chapter 1 explains the functions, basic format

and instruction execution times of the instruction set.  Chapter 2 describes the operation of each instruction and the flags

changed by each.  Chapter 3 provides cautions and warnings for the use of instructions.  The appendix contains a summary

of the instruction set and an instruction map.

■Searching for information
This manual has four types of indexing to speed up searches for necessary information.

(1) To find a start of chapter, refer to the index at the start of the manual.

(2) To find a title, refer to the table of contents at the start of the manual.

(3) The chapter title for each page is shown at the top of the right-hand page, and the section title is shown at the

bottom.  You can get a brief idea of the contents while flipping through the pages.

(4) To find an instruction, refer to the index at the end of the manual.  Also, an instruction index can be found on

the right-hand pages, so you can search for an instruction while flipping through the pages.

■Related manuals
Å@Matsushita provides the following manuals related to the product covered in this manual.

• "MN102L Series LSI User's Manual"

<Describes the device hardware>

• "MN102L Series Cross-assembler User's Manual"

<Describes the assembler syntax and notation>

• "MN102L Series C Compiler User's Manual: Usage Guide"

<Describes the installation, the commands, and options of the C Compiler>

• "MN102L Series C Compiler User's Manual: Language Description"

<Describes the syntax of the C Compiler>

• "MN102L Series C Compiler User's Manual: Library Reference"

<Describes the standard library of the C Compiler>

• "MN102L Series C Source Code Debugger User's Manual"

<Describes the use of the C source code debugger>

                  (Note: For C Source Code Debugger for Windows®, this manual is not necessary.)

             •  "MN102H Series C Source Code Debugger for Windows® User's Manual"

<Describes the use of the C source code debugger for Windows®>

• "MN102H Series Installation Manual"

<Describes the installation of the C compiler, cross-assembler and C source

code debugger and the procedure for bringing up the in-circuit emulator>

■Contacting Matsushita
Please send any comments or questions regarding the contents of this manual to your nearest Semiconductor Design

Center (refer to the list of addresses at the back of the manual).
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■Layout of the manual
Chapter 1 broadly consists of section titles and summaries, text, examples, and important notes.  Chapter 2 consists of

instruction commands, operation descriptions, and important notes.  The following diagrams show the layout and

meaning of each page.

Section summary

Introduct ion to
the section.

Section title

Example

Information to aid
understanding of
the text.
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Instruction Set1
The instruction set of the MN10200 Series (High-speed linear addressing version)

was basically designed for use with C compilers.  Preferential assignment of in-

structions most frequently used by C compilers to single-byte, single-cycle codes

has enabled much faster execution and smaller code size.  Splitting the register set

into four 24-bit data registers and four 24-bit address registers has allowed fre-

quently used basic instructions, such as register-register calculations and register-

memory moves, to be implemented in single bytes.

Instruction Set

■ Move the contents of the D0 register to the memory address pointed  to

by the A0 register:

MOV D0, (A0) ; 1 byte, 1 cycle

■ Add the contents of the D0 register to the contents of the D1 register:

ADD D1, D0 ; 1 byte, 1 cycle

Ex.Ex .

The insruction set of the MN10200 Series (High-speed Linear

Addressing Version) is upper compatible of MN10200 Series

(Linear Addressing Version) by Matsushita.  Additional instruc-

tions and flages for High-speed Linear Addressing Version are as

follows.

Additional instructions and flags for High-speed Linear Addressing Version

[Additional instructions and flags outline]

•Arthmetic Calculation Instructions 7 instructions (singed-maltiplication)

•Bit Manipulation Instructions 12 instructions (set/clear 1 or multiple

bits of memory)

•Bit Test & Branch Instructions 6 instructions (bit test & branch of

memory)

•Control Instructions 1 instruction (inversion of Saturation-

control specification)

•Saturation Enable Flags 1 bit  (control flag for Saturation-

control specification)

[Additional instructions specification]

■Arthmetic Calculation Instruction

•Stores the lower 24 bits of product in register Dm and the upper 16 bits in

register MDR.

MULQ Dn, Dm
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参照マーク

関連する情報の参照箇所を示し
ます。

Instruction format

Footer

Indicates the instruction.

Operation

description

Instruction function and type

Code size, cycles,

instruction code

Indicates the code size,

number of cycles

(minimum), and

instruction code when

the instruction format is

used.  The bytes of the

instruction code are

delimited by colons (:).

A "<<2" will indicate a 2-

bit shift, and a register

name will be converted

to the corresponding

register number in code.

VX/CX/NX/ZX/VF/CF/

NF/ZF changes

May change ●

Will not change —

Undefined ?

Always 0 0

Always 1 1

Warning

Read thoroughly to

ensure correct

operation of programs.

Size, Cycles, Codes

Size, Cycles, Codes
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Operation

CX ZX CF NFNX

Flag Changes

VX VF

Operation

CX ZX CF NFNX

Flag Changes

VX VF

ZF

ZF

Bytes:  2

Cycles:  2, 1*

F3 : 10 +Dn<< 2+Dm

Dm l (Dn&x'00FFFF') → Dm

Bytes:  3

Cycles:  2, 1*

F5 : 08 +Dn : imm8

Dn l imm8 → Dn

VX , CX , NX , ZX : No change.
VF:  Always 0.
CF:  Always 0.
NF:  Set if bit 15 of the result is 1; reset otherwise.
ZF:  Set if the lower 16 bits of the result are 0; reset otherwise.

VX , CX , NX , ZX : No change.
VF:  Always 0.
CF:  Always 0.
NF:  Set if bit 15 of the result is 1; reset otherwise.
ZF:  Set if the lower 16 bits of the result are 0; reset otherwise.

Performs a bitwise logical OR of the lower 16 bits or registers Dm and Dn, and stores the result in the lower 16

bits of register Dm.  The upper 8 bits of register Dm will not change.

Performs a bitwise logical OR of  zero-extends the 8-bit immediate value imm8 to 16-bits and the lower 16 bits

of register Dn, and stores the result in the lower 16 bits of register Dn.  The upper 8 bits of register Dn will not

change.

OR
OR　Dn, Dm ●●00

●●00

Logical Calculation Instructions

The 8-bit immediate value imm8 will be zero-extended to 16 bits.

*During Quick-decoder ON

OR　 imm8, Dn

*During Quick-decoder ON

OR
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Instruction Set1
The instruction set of the MN102L Series was basically designed for use with C
compilers.  Preferential assignment of instructions most frequently used by C com-
pilers to single-byte, single-cycle codes has enabled much faster execution and
smaller code size.  Splitting the register set into four 24-bit data registers and four
24-bit address registers has allowed frequently used basic instructions, such as
register-register calculations and register-memory moves, to be implemented in
single bytes.

Instruction Set

E x .E x .E x .E x .E x .E x .E x .E x .E x .E x . ■ Move the contents of the D0 register to the memory address pointed to
by the A0 register:
ＭＯＶ Ｄ０，（Ａ０） ；1 byte, 1 cycle

■ Add the contents of the D0 register to the contents of the D1 register:
ＡＤＤ Ｄ１，Ｄ０ ；1 byte, 1 cycle
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3 Instruction Functions

The data move instructions are as follows.

MOV Move Data/Move Pointer Data
MOVX Move Pointer Data
MOVB Move Byte
MOVBU Move Byte Unsigned
EXT Extention
EXTX Extension Word Data to Pointer Data
EXTXU Extension Word Data Unsigned to Pointer Data
EXTXB Extension Byte Data to Pointer Data
EXTXBU Extension Byte Data Unsigned to Pointer Data

３-１　Data Move Instructions

Instruction Functions

MOV instructions move 16-bit data in data registers (Dn) and 24-bit pointer data in
address registers (An).
MOVX instructions move 24-bit pointer data in data registers (Dn).
MOVB and MOVBU instructions move byte data between memory and data regis-
ters.  The MOVB instruction sign-extends 8-bit data in memory to 24 bits when
moving from memory to a register, and moves the lower 8 bits of data in a register
when moving from the register to memory.  The MOVBU instruction zero-extends
8-bit data in memory to 24 bits when moving.
EXT instructions sign-extend 16-bit data in data registers (Dn) to 32 bits.  The
upper 16 bits that are sign-part are moved to MDR, where they will be used for 32-
bit calculations.
EXTX instructions sign-extend 16-bit data in data registers (Dn) to 24 bits.
EXTXU instructions zero-extend 16-bit data in data registers (Dn) to 24 bits.
EXTXB instructions sign-extend 8-bit data in data registers (Dn) to 24 bits.
EXTXBU instructions zero-extend 8-bit data in data registers (Dn) to 24 bits.

The instructions of this series can be divided by function into five categories.

・data move instructions
・arithmetic calculation instructions
・logical calculation instructions
・bit manipulation instructions
・branch instructions
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Memory Space (ROM, RAM)

The memory space of this series can be up to 16 Mbytes.  There is no distinction
between ROM space and RAM space, so table data can be referenced in programs
with data move instructions (MOV instructions).  Therefore all addressing modes
can be used to access table data, enabling more efficient programming.

4

Memory Space (ROM, RAM)

16M bytes
16～496K bytes

x'000000'

x'080000'

x'008000'

x'00FC00'

x'010000'

x'FFFFFF'

1K byte

3～31K bytesCan be made �
internal RAM

Control Registers

Can be made �
internal ROM

(

(

)�
�

)�
�
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Addressing Modes5
There are six addressing modes.  The addressing modes that can be used with each
instruction are fixed.

・Register direct addressing
・Immediate addressing
・Register indirect addressing
・Register relative indirect addressing
・Absolute addressing
・Indexed register indirect addressing

The addressing modes provided the six types most frequently used by C compilers.
Data move instructions in particular can use all addressing modes.  When moving
data to or from memory, four addressing modes can be used:  register indirect,
register relative indirect, absolute, and indexed register indirect.
The indexed register indirect addressing mode allows array data to be accessed
efficiently.  Calculation instructions can use two addressing modes:  register direct
and immediate.

Addressing Modes

This series instruction set is based on 16-bit data access instructions and 24-bit
pointer data access instructions.  The address specifications for these instruc-
tions must be even addresses (word boundaries).  Word boundaries must be
observed especially for these addressing modes:  register indirect, register rela-
tive indirect, absolute, and indexed register indirect.
The address specifications for 8-bit data access instructions may also be odd
addresses.
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7
The calculation and move instructions of this series are divided into two different
operand formats.

・single operand format (1 operand)
・double operand format (2 operands)

Operand Format

With single operand format, the register that specifies the operand is read, and then
the calculation result is stored back in that register.

７-１　Single Operand Format (1 Operand)

Operand Format

The single operand instructions are EXT, EXTX, EXTXU, EXTXB, EXTXBU,
NOT, ASR, LSR, ROR, and ROL.

The only addressing mode of these instructions is register direct addressing.

Operand Value　　Calculation　　→　　Operand Value
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Instruction Execution Time8
The instruction execution cycle count for this series is given by the shortest num-
ber of cycles for an instruction, when instructions already exist in the instruction
queue.

【For details, refer to chapter 2, "Instruction Specifications"】
【For details, refer to the appendix, "Instruction Set"】

For faster execution instructions are processed from a 3-level pipeline.  Therefore
the actual execution cycle count will change depending on the combination of pre-
viously executing instructions and memory waits.

Instruction Execution Time

Factors causing execution cycles to change:

・Register dependence
Register dependence occurs when an instruction with register in
direct (An) or register relative indirect (d8/d16/d24,An) address
ing mode ex-ecutes immediately after that same address register
was modified.

・Too few instructions
(instructions do not exist in the instruction queue)

・Memory waits inserted
・Data bus for external memory is 8 bits wide

Cycle counts will also differ for single-chip mode, memory expansion
mode, and processor mode.  Specific cycle counts should be measured
with an emulator.
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Operation

CX ZX CF NFNX

Flag Changes

VX VF

Operation

CX ZX CF NFNX

Flag Changes

VX VF

ZF

ZF

ＭＯＶ

Bytes:  5
Cycles:  4

F4 : F0+An<<2+Am : d24-l : d24-m :
d24-h

mem24(An+d24) →→→→→     Am

Adds the value of register An and the 24-bit displacement to obtain a pointer to memory, and moves that value
in memory (three bytes) to register Am.

No changes.

MOV　　　　　(d24,An), Am

Accessing to odd addresses in memory is not allowed.

－ －－－－－－－

Bytes:  2　
Cycles:  3

F1 : 00+Di<<4+An<<2+Am

mem24(An+Di) →→→→→     Am

Adds the value of register An and Di to obtain a pointer to memory, and moves that value in memory (three
bytes) to register Am.

No changes.

MOV　　　　　(Di,An), Am － －－－－－－－

M
O

V

Accessing to odd addresses in memory is not allowed.
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CX ZX CF NFNX

Flag Changes

VX

Operation

CX ZX CF NFNX

Flag Changes

VX VF ZF

ZFVF

Bytes:  5　
Cycles:  4

F4 : 10+An<<2+Am : d24-l : d24-m :
d24-h

Am →→→→→     mem24(An+d24)

Adds the value of register An and a 24-bit displacement to obtain a pointer to memory, and moves the 3-byte of
register Am to that memory.

No changes.

MOV　　　　　Am, (d24, An)

Accessing to odd addresses in memory is not allowed.

－ －－－－－－－

Bytes:  2　
Cycles:  3

F1 : 80+Di<<4+An<<2+Am

Am →→→→→     mem24(An+Di)

Adds the values of registers An and Di to obtain a pointer to memory, and moves the 3-byte value of the Am
register to that memory.

No changes.

MOV　　　　　Am, (Di, An)

Accessing to odd addresses in memory is not allowed.

－ －－－－－－－

ＭＯＶ
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Notes Regarding Use Of Instructions

Notes Regarding Use of Instructions

Chapter 3, "Use Of Instructions," collects notes, precautions, and know-how for instruction se-
lection that the user must know when using instructions in the MN102L series.  This information
can be divided into two categories.

(1) Minimum knowledge Required
(2) Programming examples: general, speed optimization, size optimization

Each item of information consists of the following.

【Contents】
This describes what the program does.  Also explains such conditions as memory model for
use.

【Category】

Categories are shown by the following icons.

Precaution
This is a precaution that the user absolutely should know.

Speed optimization
This is a technique for increasing code speed.

Size optimization
This is a technique for decreasing code size.

General information

【Example】
These are actual assembly language program examples.  The code size and cycle count are
shown after each instruction as shown below.

instruction；　　　（code size, cycle count）

・The execution cycle counts shown in the code examples indicate the minimum
cycles for each instruction, so actual counts may increase depending on condi-
tions for use.  Note that these cycle counts may differ from those listed in the
appendix.

・Cycle counts will also differ for single-chip mode, memory expansion mode,
and processor mode.  Specific cycle counts should be measured with an emula-
tor.
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1 Minimum Knowledge Required

Minimum Knowledge Required

１-１　Word Accesses To Odd Addresses

【Example】

①　Word Accesses
MOV (x'f001') , D0 ;Odd address not allowed.

↓　（Code as follows.）

MOV (x'f000') ,D0

②　Stack Pointer Operation
ADD 1,A3 ;Odd address not allowed.

↓　（Code as follows.）

ADD 2,A3

③　Stack Pointer Operation
ADD -1,A3 ;Odd address not allowed.

↓　（Code as follows.）

ADD -2,A3

【Contents】

Word accesses and pointer accesses to odd addresses cannot be performed.  The
stack pointer (A3) also should not hold an odd address.  If the value of A3 is odd,
then JSR, RTS, and similar instructions that use the stack area will not operate
correctly.  By restricting word accesses and pointer accesses to odd addresses, the
MN102 designs possibly increase RAM size requirements but are able to make
faster accesses.

Precaution
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3 Deleted Instructions

3-1 MOV (Di, An), Am, MOV Am, (Di, An)

The instruction above has been removed from the instruction set currently and it

is not available to use. You are required to change the program in case of using

the instruction.

■ Instruction replacement example

(Note: Flags are chnaged as a result of arithmetic operations.)

mov (Dn,An),Am ➔ add Dn,An mov Am,(Dn,An) ➔ add Dn,An

mov (An),Am mov Am,(An)

sub Dn,An sub Dn,An

Programming Examples: General, Speed Optimization, Size Optimization
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Instruction Mnemonic Operation
VX CX NX ZX VF CF NF ZF

Flag

MOV Dm,An Dm➞ An — — — — — — — — — 2 2 F2:30+Dm<<2+An 26

MOV An,Dm An➞ Dm — — — — — — — — — 2 2 F2:F0+An<<2+Dm 26

MOV Dn,Dm Dn➞ Dm — — — — — — — — — 1 1 80+Dn<<2+Dm *1 27

MOV An,Am An➞ Am — — — — — — — — — 2 2 F2:70+An<<2+Am 27

MOV PSW,Dn PSW➞ Dn 0 — — — — — — — — 2 2 F3:F0+Dn 28

MOV Dn,PSW Dn➞ PSW — ● ● ● ● ● ● ● ● 2 3 F3:D0+Dn<<2 28

MOV MDR,Dn MDR➞ Dn 0 — — — — — — — — 2 2 F3:E0+Dn 29

MOV Dn,MDR Dn➞ MDR — — — — — — — — — 2 2 F3:C0+Dn<<2 29

MOV (An),Dm mem16(An)➞ Dm S — — — — — — — — 1 1 20+An<<2+Dm 30

MOV (d8,An),Dm mem16(An+d8)➞ Dm S — — — — — — — — 2 1 60+An<<2+Dm:d8 30

MOV (d16,An),Dm mem16(An+d16)➞ Dm S — — — — — — — — 4 2 F7:C0+An<<2+Dm:d16-l:d16-h 31

MOV (d24,An),Dm mem16(An+d24)➞ Dm S — — — — — — — — 5 3 F4:80+An<<2+Dm:d24-l:d24-m:d24-h 31

MOV (Di,An),Dm mem16(An+Di)➞ Dm S — — — — — — — — 2 2 F1:40+Di<<4+An<<2+Dm 32

MOV (abs16),Dn mem16(abs16)➞ Dn S — — — — — — — — 3 1 C8+Dn:abs16-l:abs16-h 32

MOV (abs24),Dn mem16(abs24)➞ Dn S — — — — — — — — 5 3 F4:C0+Dn:abs24-l:abs24-m:abs24-h 33

MOV (An),Am mem24(An)➞ Am — — — — — — — — — 2 2 70+An<<2+Am:00 *2 33

MOV (d8,An),Am mem24(An+d8)➞ Am — — — — — — — — — 2 2 70+An<<2+Am:d8 34

MOV (d16,An),Am mem24(An+d16)➞ Am — — — — — — — — — 4 3 F7:B0+An<<2+Am:d16-l:d16-h 34

MOV (d24,An),Am mem24(An+d24)➞ Am — — — — — — — — — 5 4 F4:F0+An<<2+Am:d24-l:d24-m:d24-h 35

MOV (abs16),An mem24(abs16)➞ An — — — — — — — — — 4 3 F7:30+An:abs16-l:abs16-h 36

MOV (abs24),An mem24(abs24)➞ An — — — — — — — — — 5 4 F4:D0+An:abs24-l:abs24-m:abs24-h 36

MOV Dm,(An) Dm➞ mem16(An) — — — — — — — — — 1 1 00+An<<2+Dm 37

MOV Dm,(d8,An) Dm➞ mem16(An+d8) — — — — — — — — — 2 1 40+An<<2+Dm:d8 37

MOV Dm,(d16,An) Dm➞ mem16(An+d16) — — — — — — — — — 4 2 F7:80+An<<2+Dm:d16-l:d16-h 38

MOV Dm,(d24,An) Dm➞ mem16(An+d24) — — — — — — — — — 5 3 F4:00+An<<2+Dm:d24-l:d24-m:d24-h 38

MOV Dm,(Di,An) Dm➞ mem16(An+Di) — — — — — — — — — 2 2 F1:C0+Di<<4+An<<2+Dm 39

MOV Dn,(abs16) Dn➞ mem16(abs16) — — — — — — — — — 3 1 C0+Dn:abs16-l:abs16-h 39

MOV Dn,(abs24) Dn➞ mem16(abs24) — — — — — — — — — 5 3 F4:40+Dn:abs24-l:abs24-m:abs24-h 40

MOV Am,(An) Am➞ mem24(An) — — — — — — — — — 2 2 50+An<<2+Am:00 *3 40

MOV Am,(d8,An) Am➞ mem24(An+d8) — — — — — — — — — 2 2 50+An<<2+Am:d8 41

MOV Am,(d16,An) Am➞ mem24(An+d16) — — — — — — — — — 4 3 F7:A0+An<<2+Am:d16-l:d16-h 41

MOV Am,(d24,An) Am➞ mem24(An+d24) — — — — — — — — — 5 4 F4:10+An<<2+Am:d24-l:d24-m:d24-h 42

MOV An,(abs16) An➞ mem24(abs16) — — — — — — — — — 4 3 F7:20+An:abs16-l:abs16-h 43

MOV An,(abs24) An➞ mem24(abs24) — — — — — — — — — 5 4 F4:50+An:abs24-l:abs24-m:abs24-h 43

MOV imm8,Dn imm8➞ Dn S — — — — — — — — 2 1 80+Dn<<2+Dn:imm8 44

MOV imm16,Dn imm16➞ Dn S — — — — — — — — 3 1 F8+Dn:imm16-l:imm16-h 44

MOV imm24,Dn imm24➞ Dn — — — — — — — — — 5 3 F4:70+Dn:imm24-l:imm24-m:imm24-h 45

MOV imm16,An imm16➞ An 0 — — — — — — — — 3 1 DC+An:imm16-l:imm16-h 45

MOV imm24,An imm24➞ An — — — — — — — — — 5 3 F4:74+An:imm24-l:imm24-m:imm24-h 46

MOVX (d8,An),Dm mem24(An+d8)➞ Dm — — — — — — — — — 3 3 F5:70+An<<2+Dm:d8 47

MOVX (d16,An),Dm mem24(An+d16)➞ Dm — — — — — — — — — 4 3 F7:70+An<<2+Dm:d16-l:d16-h 47

MOVX (d24,An),Dm mem24(An+d24)➞ Dm — — — — — — — — — 5 4 F4:B0+An<<2+Dm:d24-l:d24-m:d24-h 48

MOVX Dm,(d8,An) Dm➞ mem24(An+d8) — — — — — — — — — 3 3 F5:50+An<<2+Dm:d8 48

MOVX Dm,(d16,An) Dm➞ mem24(An+d16) — — — — — — — — — 4 3 F7:60+An<<2+Dm:d16-l:d16-h 49

MOVX Dm,(d24,An) Dm➞ mem24(An+d24) — — — — — — — — — 5 4 F4:30+An<<2+Dm:d24-l:d24-m:d24-h 49

MOVB (An),Dm mem8(An)➞ Dm S — — — — — — — — 2 2 30+An<<2+Dm:B8+Dm *4 50

MOVB (d8,An),Dm mem8(An+d8)➞ Dm S — — — — — — — — 3 2 F5:20+An<<2+Dm:d8 50

MOVB (d16,An),Dm mem8(An+d16)➞ Dm S — — — — — — — — 4 2 F7:D0+An<<2+Dm:d16-l:d16-h 51

MOVB (d24,An),Dm mem8(An+d24)➞ Dm S — — — — — — — — 5 3 F4:A0+An<<2+Dm:d24-l:d24-m:d24-h 51

MOVB (Di,An),Dm mem8(An+Di)➞ Dm S — — — — — — — — 2 2 F0:40+Di<<4+An<<2+Dm 52

MOVB (abs16),Dn mem8(abs16)➞ Dn S — — — — — — — — 4 2 CC+Dn:abs16-l:abs16--h:B8+Dn *5 52

MOVB (abs24),Dn mem8(abs24)➞ Dn S — — — — — — — — 5 3 F4:C4+Dn:abs24-l:abs24-m:abs24-h 53

MOVB Dm,(An) Dm➞ mem8(An) — — — — — — — — — 1 1 10+Dm<<2+An 53

MOVB Dm,(d8,An) Dm➞ mem8(An+d8) — — — — — — — — — 3 2 F5:10+An<<2+Dm:d8 54

MOVB Dm,(d16,An) Dm➞ mem8(An+d16) — — — — — — — — — 4 2 F7:90+An<<2+Dm:d16-l:d16-h 54

MOVB Dm,(d24,An) Dm➞ mem8(An+d24) — — — — — — — — — 5 3 F4:20+An<<2+Dm:d24-l:d24-m:d24-h 55

MOVB Dm,(Di,An) Dm➞ mem8(An+Di) — — — — — — — — — 2 2 F0:C0+Di<<4+An<<2+Dm 55

OP
EX.

Code
Size

Cycle Machine Code Page

MOV

MOVX

MOVB

MN102L SERIES INSTRUCTION SET

Notes: 1* It is not possible to specify that Dn=Dm.
2* This instruction is supported by the assembler. For "MOV (d8,An),Am" the assembler will generate a bit pattern for d8=0.
3* This instruction is supported by the assembler. For "MOV Am,(d8,An)" the assembler will generate a bit pattern for d8=0.
4* This instruction is supported by the assembler. The assembler generates bit patterns for the two instructions "MOVBU (An),Dm" and "EXTXB Dm".
5* This instruction is supported by the assembler. The assembler generates bit patterns for the two instructions "MOVBU (abs16),Dn" and "EXTXB Dn".
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MOVB Dn,(abs16) Dn➞ mem8(abs16) — — — — — — — — — 3 1 C4+Dn:abs16-l:abs16-h 56

MOVB Dn,(abs24) Dn➞ mem8(abs24) — — — — — — — — — 5 3 F4:44+Dn:abs24-l:abs24-m:abs24-h 56

MOVBU (An),Dm mem8(An)➞ Dm 0 — — — — — — — — 1 1 30+An<<2+Dm 57

MOVBU (d8,An),Dm  mem8(An+d8)➞ Dm 0 — — — — — — — — 3 2 F5:30+An<<2+Dm:d8 57

MOVBU (d16,An),Dm mem8(An+d16)➞ Dm 0 — — — — — — — — 4 2 F7:50+An<<2+Dm:d16-l:d16-h 58

MOVBU (d24,An),Dm mem8(An+d24)➞ Dm 0 — — — — — — — — 5 3 F4:90+An<<2+Dm:d24-l:d24-m:d24-h 58

MOVBU (Di,An),Dm  mem8(An+Di)➞ Dm 0 — — — — — — — — 2 2 F0:80+Di<<4+An<<2+Dm 59

MOVBU (abs16),Dn  mem8(abs16)➞ Dn 0 — — — — — — — — 3 1 CC+Dn:abs16-l:abs16-h 59

MOVBU (abs24),Dn  mem8(abs24)➞ Dn 0 — — — — — — — — 5 3 F4:C8+Dn:abs24-l:abs24-m:abs24-h 60

EXT Dn IF Dn.bp15=0 S — — — — — — — — 2 3 F3:C1+Dn<<2 *6 61

x'0000'➞ MDR

IF Dn.bp15=1

x'FFFF'➞ MDR

EXTX Dn IF Dn.bp15=0 S — — — — — — — — 1 1 B0+Dn *7 62

Dn&x'00FFFF'➞ Dn

IF Dn.bp15=1

Dn|x'FF0000'➞ Dn

EXTXU Dn Dn&x'00FFFF'➞ Dn 0 — — — — — — — — 1 1 B4+Dn *8 63

EXTXB Dn IF Dn.bp7=0 S — — — — — — — — 1 1 B8+Dn *9 64

Dn&x'0000FF'➞ Dn

IF Dn.bp7=1

Dn|x'FFFF00'➞ Dn

EXTXBU Dn Dn&x'0000FF'➞ Dn 0 — — — — — — — — 1 1 BC+Dn *10 65

ADD Dn,Dm Dm+Dn➞ Dm — ● ● ● ● ● ● ● ● 1 1 90+Dn<<2+Dm 66

ADD Dm,An An+Dm➞ An — ● ● ● ● ● ● ● ● 2 2 F2:00+Dm<<2+An 66

ADD An,Dm Dm+An➞ Dm — ● ● ● ● ● ● ● ● 2 2 F2:C0+An<<2+Dm 67

ADD An,Am Am+An➞ Am — ● ● ● ● ● ● ● ● 2 2 F2:40+An<<2+Am 67

ADD imm8,Dn Dn+imm8➞ Dn S ● ● ● ● ● ● ● ● 2 1 D4+Dn:imm8 68

ADD imm16,Dn Dn+imm16➞ Dn S ● ● ● ● ● ● ● ● 4 2 F7:18+Dn:imm16-l:imm16-h 68

ADD imm24,Dn  Dn+imm24➞ Dn — ● ● ● ● ● ● ● ● 5 3 F4:60+Dn:imm24-l:imm24-m:imm24-h 69

ADD imm8,An An+imm8➞ An S ● ● ● ● ● ● ● ● 2 1 D0+An:imm8 69

ADD imm16,An An+imm16➞ An S ● ● ● ● ● ● ● ● 4 2 F7:08+An:imm16-l:imm16-h 70

ADD imm24,An An+imm24➞ An — ● ● ● ● ● ● ● ● 5 3 F4:64+An:imm24-l:imm24-m:imm24-h 70

ADDC Dn,Dm Dm+Dn+CF➞ Dm — ● ● ● ● ● ● ● ● 2 2 F2:80+Dn<<2+Dm 71

ADDNF imm8,An An+imm8➞ An S — — — — — — — — 3 2 F5:0C+An:imm8 *11 72

SUB Dn,Dm Dm-Dn➞ Dm — ● ● ● ● ● ● ● ● 1 1 A0+Dn<<2+Dm 73

SUB Dm,An An-Dm➞ An — ● ● ● ● ● ● ● ● 2 2 F2:10+Dm<<2+An 73

SUB An,Dm Dm-An➞ Dm — ● ● ● ● ● ● ● ● 2 2 F2:D0+An<<2+Dm 74

SUB An,Am Am-An➞ Am — ● ● ● ● ● ● ● ● 2 2 F2:50+An<<2+Am 74

SUB imm16,Dn Dn-imm16➞ Dn    S ● ● ● ● ● ● ● ● 4 2 F7:1C+Dn:imm16-l:imm16-h 75

SUB imm24,Dn Dn-imm24➞ Dn — ● ● ● ● ● ● ● ● 5 3 F4:68+Dn:imm24-l:imm24-m:imm24-h 75

SUB imm16,An An-imm16➞ An S ● ● ● ● ● ● ● ● 4 2 F7:0C+An:imm16-l:imm16-h 76

SUB imm24,An  An-imm24➞ An    — ● ● ● ● ● ● ● ● 5 3 F4:6C+An:imm24-l:imm24-m:imm24-h 76

SUBC Dn,Dm Dm-Dn-CF➞ Dm — ● ● ● ● ● ● ● ● 2 2 F2:90+Dn<<2+Dm 77

MUL Dn,Dm Dm ✽  Dn➞ Dm — ? ? ? ? 0 ?  ● ● 2 12 F3:40+Dn<<2+Dm *12 78

(Dm ✽ Dn)>>16➞ MDR

MULU Dn,Dm Dm ✽ Dn➞ Dm — ? ? ? ? 0 ?  ● ● 2 12 F3:50+Dn<<2+Dm *13 79

(Dm ✽ Dn)>>16➞ MDR

DIVU Dn,Dm (MDR<<16+Dm)/Dn➞ Dm — ? ? 0/? ● /? 0/1 ? ● /? ● /? 2 13 F3:60+Dn<<2+Dm *14 80

...MDR

VX CX NX ZX VF CF NF ZF
Instruction Mnemonic Operation

FlagOP
EX.

Code
Size

Cycle Machine Code Page

MOVB

MOVBU

EXT

EXTX

EXTXU

EXTXB

EXTXBU

ADD

ADDC

ADDNF

SUB

SUBC

MUL

MULU

DIVU

Notes: 6* 32-bit sign extended word data
7* 24-bit sign extended word data
8* 24-bit zero extended word data
9* 24-bit sign extended byte data
10* 24-bit zero extended byte data
11* Addition without changing flag
12* 16x16 = 32 (signed)
13* 16x16 = 32 (unsigned)
14* 32÷16 = 16...16 (unsigned)
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CMP

AND

OR

XOR

NOT

ASR

LSR

ROR

ROL

BTST

BSET

BCLR

Bcc

VX CX NX ZX VF CF NF ZF
Instruction Mnemonic Operation

Flag

CMP Dn,Dm Dm-Dn — ● ● ● ● ● ● ● ● 2 2 F3:90+Dn<<2+Dm 81

CMP Dm,An An-Dm — ● ● ● ● ● ● ● ● 2 2 F2:20+Dm<<2+An 81

CMP An,Dm Dm-An — ● ● ● ● ● ● ● ● 2 2 F2:E0+An<<2+Dm 82

CMP An,Am Am-An — ● ● ● ● ● ● ● ● 2 2 F2:60+An<<2+Am 82

CMP imm8,Dn Dn-imm8 S ● ● ● ● ● ● ● ● 2 1 D8+Dn:imm8 83

CMP imm16,Dn Dn-imm16 S ● ● ● ● ● ● ● ● 4 2 F7:48+Dn:imm16-l:imm16-h 83

CMP imm24,Dn Dn-imm24 — ● ● ● ● ● ● ● ● 5 3 F4:78+Dn:imm24-l:imm24-m:imm24-h 84

CMP imm16,An An-imm16 0 ● ● ● ● ● ● ● ● 3 1 EC+An:imm16-l:imm16-h 84

CMP imm24,An An-imm24 — ● ● ● ● ● ● ● ● 5 3 F4:7C+An:imm24-l:imm24-m:imm24-h 85

AND Dn,Dm Dm&(x'FF0000' |Dn)➞ Dm — — — — — 0 0 ● ● 2 2 F3:00+Dn<<2+Dm *15 86

AND imm8,Dn Dn&(x'FF0000' |imm8)➞ Dn 0 — — — — 0 0 ● ● 3 2 F5:00+Dn:imm8 *15 86

AND imm16,Dn Dn&(x'FF0000' |imm16)➞ Dn — — — — — 0 0 ● ● 4 2 F7:00+Dn:imm16-l:imm16-h *15 87

AND imm16,PSW PSW&imm16➞ PSW — ● ● ● ● ● ● ● ● 4 3 F7:10:imm16-l:imm16-h *15 87

OR Dn,Dm Dm|(Dn&x'00FFFF')➞ Dm — — — — — 0 0 ● ● 2 2 F3:10+Dn<<2+Dm *15 88

OR imm8,Dn Dn|imm8➞ Dn 0 — — — — 0 0 ● ● 3 2 F5:08+Dn:imm8 *15 88

OR imm16,Dn Dn|imm16➞ Dn — — — — — 0 0 ● ● 4 2 F7:40+Dn:imm16-l:imm16-h *15 89

OR imm16,PSW PSW|imm16➞ PSW — ● ● ● ● ● ● ● ● 4 3 F7:14:imm16-l:imm16-h *15 89

XOR Dn,Dm Dm^(x'00FFFF'&Dn)➞ Dm — — — — — 0 0 ● ● 2 2 F3:20+Dn<<2+Dm *15 90

XOR imm16,Dn Dn^imm16➞ Dn — — — — — 0 0 ● ● 4 2 F7:4C+Dn:imm16-l:imm16-h *15 90

NOT Dn Dn^x'00FFFF'➞ Dn — — — — — 0 0 ● ● 2 2 F3:E4+Dn *15 91

ASR Dn Dn.lsb➞ CF — — — — — 0 ● ● ● 2 2 F3:38+Dn *15 92

Dn.bp➞ Dn.bp-1(bp15~1)

Dn.bp15➞ Dn.bp15

LSR Dn Dn.lsb➞ CF — — — — — 0 ● 0 ● 2 2 F3:3C+Dn *15 93

Dn.bp➞ Dn.bp-1(bp15~1)

0➞ Dn.bp15

ROR Dn Dn.lsb➞ temp — — — — — 0 ● ● ● 2 2 F3:34+Dn *15 94

Dn.bp➞ Dn.bp-1(bp15~1)

CF➞ Dn.bp15

temp➞ CF

ROL Dn Dn.bp15➞ temp — — — — — 0 ● ● ● 2 2 F3:30+Dn *15 95

Dn.bp➞ Dn.bp+1(bp14~0)

CF➞ Dn.lsb

temp➞ CF

BTST imm8,Dn Dn&imm8 ... PSW 0 — — — — 0 0 0 ● 3 2 F5:04+Dn:imm8 96

BTST imm16,Dn Dn&imm16 ... PSW 0 — — — — 0 0 ● ● 4 2 F7:04+Dn:imm16-l:imm16-h 96

BSET Dm,(An) mem8(An)&Dm ... PSW 0 — — — — 0 0 0 ● 2 5 F0:20+An<<2+Dm *16 97

mem8(An)|Dm➞ mem8(An)

BCLR Dm,(An) mem8(An)&Dm ... PSW 0 — — — — 0 0 0 ● 2 5 F0:30+An<<2+Dm *16 98

mem8(An)&( ~Dm)➞ mem8(An)

BEQ label IF ZF=1 — — — — — — — — — 2 2/1 E8:d8 *17 99

PC+2+d8(label)➞ PC

IF ZF=0

PC+2➞ PC

BNE label IF ZF=0 — — — — — — — — — 2 2/1 E9:d8 *18 99

PC+2+d8(label)➞ PC

IF ZF=1

PC+2➞ PC

BLT label IF (VF^NF)=1 — — — — — — — — — 2 2/1 E0:d8 *19 100

PC+2+d8(label)➞ PC

IF (VF^NF)=0

PC+2➞ PC

OP
EX.

Code
Size

Cycle Machine Code Page

Notes: 15* 16-bit computation
16*   Performed under the conditions of bus lock and disabled interrupts.
17* src=dest (lower 16 bits)
18* src=dest (lower 16 bits)
19* src>dest (lower 16 bits, signed)
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Bcc

Bccx

VX CX NX ZX VF CF NF ZF
Instruction Mnemonic Operation

Flag

BLE label IF ((VF^NF)|ZF)=1 — — — — — — — — — 2 2/1 E3:d8 *20 100

PC+2+d8(label)➞ PC

IF ((VF^NF)|ZF)=0

PC+2➞ PC

BGE label IF (VF^NF)=0 — — — — — — — — — 2 2/1 E2:d8 *21 101

PC+2+d8(label)➞ PC

IF (VF^NF)=1

PC+2➞ PC

BGT label IF ((VF^NF)|ZF)=0 — — — — — — — — — 2 2/1 E1:d8 *22 101

PC+2+d8(label)➞ PC

IF ((VF^NF)|ZF)=1

PC+2➞ PC

BCS label IF CF=1 — — — — — — — — — 2 2/1 E4:d8 *23 102

PC+2+d8(label)➞ PC

IF CF=0

PC+2➞ PC

BLS label IF (CF|ZF)=1 — — — — — — — — — 2 2/1 E7:d8 *24 102

PC+2+d8(label)➞ PC

IF (CF|ZF)=0

PC+2➞ PC

BCC label IF CF=0 — — — — — — — — — 2 2/1 E6:d8 *25 103

PC+2+d8(label)➞ PC

IF CF=1

PC+2➞ PC

BHI label IF (CF|ZF)=0 — — — — — — — — — 2 2/1 E5:d8 *26 103

PC+2+d8(label)➞ PC

IF (CF|ZF)=1

PC+2➞ PC

BVC label IF VF=0 — — — — — — — — — 3 3/2 F5:FC:d8 *27 104

PC+3+d8(label)➞ PC

IF VF=1

PC+3➞ PC

BVS label IF VF=1 — — — — — — — — — 3 3/2 F5:FD:d8 *28 104

PC+3+d8(label)➞ PC

IF VF=0

PC+3➞ PC

BNC label IF NF=0 — — — — — — — — — 3 3/2 F5:FE:d8 *29 105

PC+3+d8(label)➞ PC

IF NF=1

PC+3➞ PC

BNS label IF NF=1 — — — — — — — — — 3 3/2 F5:FF:d8 *30 105

PC+3+d8(label)➞ PC

IF NF=0

PC+3➞ PC

BRA label PC+2+d8(label)➞ PC — — — — — — — — — 2 2 EA:d8 106

BEQX label IF ZX=1 — — — — — — — — — 3 3/2 F5:E8:d8 *31 107

PC+3+d8(label)➞ PC

IF ZX=0

PC+3➞ PC

BNEX label IF ZX=0 — — — — — — — — — 3 3/2 F5:E9:d8 *32 107

PC+3+d8(label)➞ PC

IF ZX=1

PC+3➞ PC

OP
EX.

Code
Size

Cycle Machine Code Page

Notes: 20* src≥dest (lower 16 bits, signed)
21* src≤dest (lower 16 bits, signed)
22* src<dest (lower 16 bits, signed)
23* src>dest (lower 16 bits, unsigned)
24* src≥dest (lower 16 bits, unsigned)
25* src≤dest (lower 16 bits, unsigned)
26* src<dest (lower 16 bits, unsigned)
27* VF=0
28* VF=1
29* NF=0
30* NF=1
31* src=dest (24 bits)
32* src=dest (24 bits)
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BLTX label IF (VX^NX)=1 — — — — — — — — — 3 3/2 F5:E0:d8 *33 108

PC+3+d8(label)➞ PC

IF (VX^NX)=0

PC+3➞ PC

BLEX label IF ((VX^NX)|ZX)=1 — — — — — — — — — 3 3/2 F5:E3:d8 *34 108

PC+3+d8(label)➞ PC

IF ((VX^NX)|ZX)=0

PC+3➞ PC

BGEX label IF (VX^NX)=0 — — — — — — — — — 3 3/2 F5:E2:d8 *35 109

PC+3+d8(label)➞ PC

IF (VX^NX)=1

PC+3➞ PC

BGTX label IF ((VX^NX)|ZX)=0 — — — — — — — — — 3 3/2 F5:E1:d8 *36 109

PC+3+d8(label)➞ PC

IF ((VX^NX)|ZX)=1

PC+3➞ PC

BCSX label IF CX=1 — — — — — — — — — 3 3/2 F5:E4:d8 *37 110

PC+3+d8(label)➞ PC

IF CX=0

PC+3➞ PC

BLSX label IF (CX|ZX)=1 — — — — — — — — — 3 3/2 F5:E7:d8 *38 110

PC+3+d8(label)➞ PC

IF (CX|ZX)=0

PC+3➞ PC

BCCX label IF CX=0 — — — — — — — — — 3 3/2 F5:E6:d8 *39 111

PC+3+d8(label)➞ PC

IF CX=1

PC+3➞ PC

BHIX label IF (CX|ZX)=0 — — — — — — — — — 3 3/2 F5:E5:d8 *40 111

PC+3+d8(label)➞ PC

IF (CX|ZX)=1

PC+3➞ PC

BVCX label IF VX=0 — — — — — — — — — 3 3/2 F5:EC:d8 *41 112

PC+3+d8(label)➞ PC

IF VX=1

PC+3➞ PC

BVSX label IF VX=1 — — — — — — — — — 3 3/2 F5:ED:d8 *42 112

PC+3+d8(label)➞ PC

IF VX=0

PC+3➞ PC

BNCX label IF NX=0 — — — — — — — — — 3 3/2 F5:EE:d8 *43 113

PC+3+d8(label)➞ PC

IF NX=1

PC+3➞ PC

BNSX label IF NX=1 — — — — — — — — — 3 3/2 F5:EF:d8 *44 113

PC+3+d8(label)➞ PC

IF NX=0

PC+3➞ PC

JMP label16 PC+3+d16(label16)➞ PC — — — — — — — — — 3 2 FC:d16-l:d16-h 114

JMP label24 PC+5+d24(label24)➞ PC — — — — — — — — — 5 4 F4:E0:d24-l:d24-m:d24-h 114

JMP (An) An➞ PC — — — — — — — — — 2 3 F0:An<<2 115

VX CX NX ZX VF CF NF ZF
Instruction Mnemonic Operation

FlagOP
EX.

Code
Size

Cycle Machine Code Page

Bccx

JMP

Notes: 33* src>dest (24 bits, signed)
34* src≥dest (24 bits, signed)
35* src≤dest (24 bits, signed)
36* src<dest (24 bits, signed)
37* src>dest (24 bits, unsigned)
38* src≥dest (24 bits, unsigned)
39* src≤dest (24 bits, unsigned)
40* src<dest (24 bits, unsigned)
41* VX=0
42* VX=1
43* NX=0
44* NX=1
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JSR

NOP

RTS

RTI

JSR label16 A3-4➞ A3 — — — — — — — — — 3 4 FD:d16-l:d16-h 116

PC+3➞ mem24(A3)

PC+3+d16(label16)➞ PC

JSR label24 A3-4➞ A3 — — — — — — — — — 5 5 F4:E1:d24-l:d24-m:d24-h 116

PC+5➞ mem24(A3)

PC+5+d24(label24)➞ PC

JSR (An) A3-4➞ A3 — — — — — — — — — 2 5 F0:01+An<<2 117

PC+2➞ mem24(A3)

An➞ PC

NOP PC+1➞ PC — — — — — — — — — 1 1 F6 118

RTS mem24(A3)➞ PC — — — — — — — — — 1 5 FE 119

A3+4➞ A3

RTI mem16(A3)➞ PSW — ● ● ● ● ● ● ● ● 1 6 EB 120

mem24(A3+2)➞ PC

A3+6➞ A3

VX CX NX ZX VF CF NF ZF
Instruction Mnemonic Operation

FlagOP
EX.

Code
Size

Cycle Machine Code Page

Reading the instruction set

■ Symbols used in tables

Dn, Dm, Di
An, Am

imm8, imm16, imm16-l, imm16-h

d8, d16, d16-l, d16-h 

abs16, abs16-l, abs16-h

mem16 (An), mem16 (abs16), mem16 (abs24)

&, l , ^ 
~, <<
VX, CX, NX, ZX,

temp
➝  , ...

MDR, PSW, PC

Data register
Address register
Multiply/Divide Register, Processor Status Word, Program Counter
Constant

Displacement

Absolute address

Logical AND, logical OR, exclusive OR
Bit inversion, bit shift
Extended overflow flag, carry flag, negative flag, zero flag (24-bit data)

CPU internal temporary register
Substitution, reflects calculation results

■  OP EX. (Operand Extensions)

0
S

 —

Zero-extension
Sign-extension
Not applicable

■  Flag

●

—
0
1
 ?

Changes
No change
Always 0 
Always 1
Undefined

■  Code Size

Unit : bytes

■  Cycle

Units : machine cycles

a/b  : a cycles if branch taken
b cycles if branch not taken

■  Machine Code

":" indicates a delimiter between bytes.<<2 indicates a 2-bit shift.
Dn, Dm, Di, An, Am  :  Register numbers

A0 00
A1 01
A2 10
A3 11

■ Notes

•16-bit or 24-bit access instruction must not access odd memory addresses.
•8-bit displacements (d8) and 16-bit displacements (d16) are all sign-extended.

D0 00
D1 01
D2 10
D3 11

.bp,.lsb, .msb Bit specification

Minimum cycle count is shown.

imm24, imm24-l, imm24-m, imm24-h

d24, d24-l, d24-m, d24-h

abs24, abs24-l, abs24-m, abs24-h

mem8 (An), mem8 (abs16), mem8 (abs24)

mem24 (Am), mem24 (abs16), mem24 (abs24)

Overflow flag, carry flag, negative flag, zero flag (16-bit data)VF, CF, NF, ZF

8-bit memory data which is determined by the address inside parentheses    ( )

24-bit memory data which is determined by the address inside parentheses  ( )

16-bit memory data which is determined by the address inside parentheses  ( )

Ver.2.0 (2001.02.01) 
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MN102L SERIES INSTRUCTION MAP

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

First byte

Upper/Lower

MOV Dm, (An)

MOVB Dm, (An)

MOV (An), Dm

MOVBU (An), Dm

MOV Dm, (d8, An)

MOV Am,  (d8, An)

MOV (d8, An), Dm

MOV (d8, An), Am

MOV Dn, Dm, (when src=dest,MOV imm8, Dn)

ADD Dn, Dm 

SUB Dn, Dm 

BLT
label

BGT
label

BGE
label

BLE
label

BCS
label

BHI
label

BCC
label

BLS
label

MOVB Dn, (abs16)

ADD imm8, Dn

Extended code (2 bytes) Extended code

(3 bytes)
NOP

Extended code

(4 bytes)

BEQ
label

BNE
label

JMP
label16

RTS

BRA
label

Extended code

(5 bytes)

RTI

JSR
label16

EXTXU Dn

MOV  (abs16),Dn

CMP imm8, Dn

EXTXB Dn

MOV Dn, (abs16)

ADD imm8, An

EXTX Dn

MOVBU  (abs16),Dn

MOV imm16, An

EXTXBU Dn

CMP imm16, An

MOV imm16, Dn

2-byte instructions (Byte 1: F0)

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

Second byte

Upper/Lower

BSET Dm, (An)

BCLR Dm, (An)

JMP (A1) JSR (A1)JMP (A0) JSR (A0) JMP (A2) JSR (A2) JMP (A3) JSR (A3)

MOVB (Di, An), Dm

MOVBU (Di, An), Dm

MOVB Dm, (Di, An)
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2-byte instructions (Byte 1: F1)

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

Second byte

Upper/Lower

MOV (Di, An), Dm

MOV Dm, (Di, An)

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

ADD Dm, An

SUB Dm, An

CMP Dm, An

MOV Dm, An

ADD An, Am

SUB An, Am

CMP An, Am

MOV An, Am

ADDC Dn, Dm

SUBC Dn, Dm

2-byte instructions (Byte 1: F2)

Second byte

Upper/Lower

ADD An, Dm

SUB An, Dm

CMP An, Dm

MOV An, Dm
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0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

AND Dn, Dm

OR Dn, Dm

XOR Dn, Dm

ROL Dn

MUL Dn, Dm

MULU Dn, Dm

DIVU Dn, Dm

CMP Dn, Dm 

MOV D0,
MDR

2-byte instructions (Byte 1: F3)

Second byte

Upper/Lower

ROR Dn ASR Dn LSR Dn

MOV D0,
PSW

MOV PSW, Dn

EXT D0
MOV D1,
MDR

MOV D1,
PSW

EXT D1
MOV D2,
MDR

MOV D2,
PSW

EXT D2
MOV D3,
MDR

MOV D3,
PSW

EXT D3

MOV MDR, Dn NOT Dn

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

MOV Dm, (d24, An)

MOV Am, (d24, An)

MOVB Dm, (d24, An)

MOVX Dm, (d24, An)

MOV Dn,  (abs24)

MOV (d24, An), Dm

JMP
label24

MOV (abs24), Dn

5-byte instructions (Byte 1: F4)

Second byte

Upper/Lower

MOV An,  (abs24)

ADD imm24, Dn

MOV imm24, Dn

MOVB Dn,  (abs24)

ADD imm24, An

MOV imm24, An

SUB imm24, Dn

CMP imm24, Dn

SUB imm24, An

CMP imm24, An

MOVBU (d24, An), Dm

MOVB (d24, An), Dm

MOVX (d24, An), Dm

MOV (abs24), An

MOVB (abs24), Dn MOVBU (abs24), Dn

MOV (d24, An), Am

JSR
label24
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0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

AND imm8, Dn

MOVB Dm,  (d8, An)

MOVB (d8, An), Dm

MOVBU (d8, An), Dm

MOVX Dm,  (d8, An)

MOVX (d8, An), Dm

BLTX
label

BGTX
label

BGEX
label

BLEX
label

BCSX
label

BHIX
label

BCCX
label

BLSX
label

BEQX
label

BNEX
label

BVC
label

BVS
label

3-byte instructions (Byte 1: F5)

Second byte

Upper/Lower

BTST imm8, Dn OR imm8, Dn ADDNF imm8, An

BNC
label

BNS
label

BVCX
label

BVSX
label

BNCX
label

BNSX
label

0 1 2 3 4 5 6 7 8 9 A B C D E F

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

AND imm16, Dn

MOVBU (d16, An), Dm

AND imm16
PSW

4-byte instructions (Byte 1: F7)

Second byte

Upper/Lower

BTST imm16, Dn ADD imm16, An SUB imm16, An

ADD imm16, Dn SUB imm16, DnOR imm16
PSW

MOV An, (abs16)

OR imm16, Dn

MOV (abs16), An

CMP imm16, Dn XOR imm16, Dn

MOVX Dm ,(d16, An)

MOVX (d16, An), Dm

MOV Dm, (d16, An)

MOVB Dm, (d16, An)

MOV Am, (d16, An)

MOV (d16, An), Am

MOV (d16, An), Dm

MOVB (d16, An), Dm

Ver.2.0(2001.02.01)
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Index

158

A

ADD An, Aｍ .......................................................................... 67

An, Dm ........................................................................... 67

Dm, An ........................................................................... 66

Dn, Dm ........................................................................... 66

imm8, An ........................................................................ 69

imm8, Dn ........................................................................ 68

imm16, An ...................................................................... 70

imm16, Dn ...................................................................... 68

imm24, An ...................................................................... 70

imm24, Dn ...................................................................... 69

ADDC Dn, Dm ........................................................................... 71

ADDNF imm8,An ......................................................................... 72

AND Dn, Dm ........................................................................... 86

imm8, Dn ........................................................................ 86

imm16, Dn ...................................................................... 87

imm16, PSW .................................................................. 87

ASR Dn ................................................................................... 92

B

BCC label .............................................................................. 103

BCCX label .............................................................................. 111

BCLR Dm, (An) ........................................................................ 98

BCS label .............................................................................. 102

BCSX label .............................................................................. 110

BEQ label ................................................................................ 99

BEQX label .............................................................................. 107

BGE label .............................................................................. 101

BGEX label .............................................................................. 109

BGT label .............................................................................. 101

BGTX label .............................................................................. 109

BHI label .............................................................................. 103

BHIX label .............................................................................. 111

BLE label .............................................................................. 100

BLEX label .............................................................................. 108

BLS label .............................................................................. 102

BLSX label .............................................................................. 110

BLT label .............................................................................. 100

BLTX label .............................................................................. 108

BNC label .............................................................................. 105

BNCX label .............................................................................. 113

BNE label ................................................................................ 99

BNEX label .............................................................................. 107

BNS label .............................................................................. 105

BNSX label .............................................................................. 113

BRA label .............................................................................. 106

BSET Dm, (An) ........................................................................ 97

BTST imm8, Dn ........................................................................ 96

imm16, Dn ...................................................................... 96

BVC label .............................................................................. 104

BVCX label .............................................................................. 112

BVS label .............................................................................. 104

BVSX label .............................................................................. 112

C

CMP An, Dm ........................................................................... 82

An, Am ........................................................................... 82

Dm, An ........................................................................... 81

Dn, Dm ........................................................................... 81

imm8, Dn ........................................................................ 83

imm16, An ...................................................................... 84

imm16, Dn ...................................................................... 83

imm24, An ...................................................................... 85

imm24, Dn ...................................................................... 84

D

DIVU Dn, Dm ........................................................................... 80

E

EXT Dn ................................................................................... 61

EXTX Dn ................................................................................... 62

EXTXB Dn ................................................................................... 64

EXTXBU Dn ................................................................................... 65

EXTXU Dn ................................................................................... 63

ADD－EXTXU

Index



Index

159

J

JMP (An) .............................................................................. 115

label16 .......................................................................... 114

label24 .......................................................................... 114

JSR (An) .............................................................................. 117

label16 .......................................................................... 116

label24 .......................................................................... 116

L

LSR Dn ................................................................................... 93

M

MOV (abs16), An ..................................................................... 36

(abs16), Dn ..................................................................... 32

(abs24), An ..................................................................... 36

(abs24), Dn ..................................................................... 33

Am, (An) ........................................................................ 40

Am, (d8, An) .................................................................. 41

Am, (d16, An) ................................................................ 41

Am, (d24, An) ................................................................ 42

An, (abs16) ..................................................................... 43

An, (abs24) ..................................................................... 43

An, Am ........................................................................... 27

(An), Am ........................................................................ 33

An, Dm ........................................................................... 26

(An), Dm ........................................................................ 30

(d8, An), Am .................................................................. 34

(d8, An), Dm .................................................................. 30

(d16, An), Am ................................................................ 34

(d16, An), Dm ................................................................ 31

(d24, An), Am ................................................................ 35
(d24, An), Dm ................................................................ 31

(Di, An), Dm .................................................................. 32

Dm, An ........................................................................... 26

Dm, (An) ........................................................................ 37

Dm, (d8, An) .................................................................. 37

Dm, (d16, An) ................................................................ 38

Dm, (d24, An) ................................................................ 38

Dm, (Di, An) .................................................................. 39

JMP－MUL

Dn, (abs16) ..................................................................... 39

Dn, (abs24) ..................................................................... 40

Dn, Dm ........................................................................... 27

Dn, MDR ........................................................................ 29

Dn, PSW ......................................................................... 28

imm8, Dn ........................................................................ 44

imm16, An ...................................................................... 45

imm16, Dn ...................................................................... 44

imm24, An ...................................................................... 46

imm24, Dn ...................................................................... 45

MDR, Dn ........................................................................ 29

PSW, Dn ......................................................................... 28

MOVB (abs16), Dn ..................................................................... 52

(abs24), Dn ..................................................................... 53

(An), Dm ........................................................................ 50

(d8, An), Dm .................................................................. 50

(d16, An), Dm ................................................................ 51

(d24, An), Dm ................................................................ 51

(Di, An), Dm .................................................................. 52

Dm, (An) ........................................................................ 53

Dm, (d8, An) .................................................................. 54

Dm, (d16, An) ................................................................ 54

Dm, (d24, An) ................................................................ 55

Dm, (Di, An) .................................................................. 55

Dn, (abs16) ..................................................................... 56

Dn, (abs24) ..................................................................... 56

MOVBU (abs16), Dn ..................................................................... 59

(abs24), Dn ..................................................................... 60

(An), Dm ........................................................................ 57

(d8, An), Dm .................................................................. 57

(d16, An), Dm ................................................................ 58

(d24, An), Dm ................................................................ 58

(Di, An), Dm .................................................................. 59

MOVX (d8, An), Dm .................................................................. 47

(d16, An), Dm ................................................................ 47

(d24, An), Dm ................................................................ 48

Dm, (d8, An) .................................................................. 48

Dm, (d16, An) ................................................................ 49

Dm, (d24, An) ................................................................ 49

MUL Dn, Dm ........................................................................... 78

MULU Dn, Dm ........................................................................... 79



Index

160

N

NOP ...................................................................................... 118

NOT Dn ................................................................................... 91

O

OR Dn, Dm ........................................................................... 88

imm8, Dn ........................................................................ 88

imm16, Dn ...................................................................... 89

imm16, PSW .................................................................. 89

R

ROL Dn ................................................................................... 95

ROR Dn ................................................................................... 94

RTI ...................................................................................... 120

RTS ...................................................................................... 119

S

SUB An,Am .......................................................................... 74

An,Dm .......................................................................... 74

Dm,An .......................................................................... 73

Dn,Dm .......................................................................... 73

imm16, An .................................................................... 76

imm16, Dn .................................................................... 75
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