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Notice

All information included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful atention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any lossesincurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the devel opment of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physica injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as aresult of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sdes office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written

approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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_
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Configuration of This Manual

This manual comprises the following items:

. Configuration of This Manual

. Preface

1

2

3. Contents
5. Description of CPU

6. Description of Instructions

The configuration of the description of each instruction differs according to the instruction.
However, the generic style includes the following items:

i)  Mnemonic
ii) Full Name
iii) Type
iv) Assembly-Language Format
v) Operation
vi) Operand Size
vii) Description
viii) Condition Code
ix) Available Registers
x) Available Addressing Modes
xi) Notes
6. Processing States

7. Basic Timing
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Preface

The H8SX CPU is a high-speed CPU with an internal 32-bit architecture that is upward-
compatible with the H8/300, H8/300H, and H8S CPUs. The H8SX CPU has sixteen 16-bit general
registers, can handle a 4-Gbyte linear address space, and is ideal for a realtime control system.

Target Users: This manual was written for users who will be using the H8SX Series in the
design of application systems. Target users are expected to understand the
fundamentals of microcomputers.

Objective: This manual was written to explain the instructions of the H§SX CPU to the target
users.
Refer to the corresponding hardware manual for a detailed description of the
hardware.

Notes on Reading This Manual:

e In order to understand the H§SX CPU

Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, description of each instruction, processing states, and basic timing.

e In order to understand the details of the instructions

Read section 2, Instruction Descriptions. The generic style includes the following items:
mnemonic, full name, type, assembly-language format, operation, operand size, description,
condition code, available registers, available addressing modes, and notes.

All trademarks and registered trademarks are the property of their respective owners.
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Section1 CPU

Section 1 CPU

The H8SX CPU is a high-speed CPU with an internal 32-bit architecture that is upward-
compatible with the H8/300, H8/300H, and H8S CPUs.

The H8SX CPU has sixteen 16-bit general registers, can handle a 4-Gbyte linear address space,
and is ideal for a realtime control system.

1.1 Features

e Upward-compatible with H8/300, H8/300H, and H8S CPUs
— Can execute H8/300, H8/300H, and H8S/2000 object programs
e Sixteen 16-bit general registers
— Also usable as sixteen 8-bit registers or eight 32-bit registers
e 87 basic instructions
— 8/16/32-bit arithmetic and logic instructions
— Multiply and divide instructions
— Bit field transfer instructions
— Powerful bit-manipulation instructions
— Bit condition branch instructions
— Multiply-and-accumulate instruction
e Eleven addressing modes
— Register direct [Rn]
— Register indirect [@ERn]
— Register indirect with displacement [@(d:2,ERn), @(d:16,ERn), or @(d:32,ERn)]
— Index register indirect with displacement [@(d:16,RnL.B), @(d:32,RnL.B),
@(d:16,Rn.W), @(d:32,Rn.W), @(d:16,ERn.L), or @(d:32,ERn.L)]
— Register indirect with pre-/post-increment or pre-/post-decrement [ @+ERn, @ERn+,
@—-ERn, or @ERn—]
— Absolute address [@aa:8, @aa:16, @aa:24, or @aa:32]
— Immediate [#xx:3, #xx:4, #xx:8, #xx:16, or #xx:32]
— Program-counter relative [@(d:8,PC) or @(d:16,PC)]

— Program-counter relative with index register [@(RnL.B,PC), @(Rn.W,PC), or
@(ERn.L,PO)]

— Memory indirect [@ @aa:8]

— Extended memory indirect [@ @vec:7]
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e Two base registers
— Vector base register
— Short address base register
e 4-Gbyte address space
— Program: 4 Gbytes
— Data: 4 Gbytes
e High-speed operation
— All frequently-used instructions executed in one or two states
— 8/16/32-bit register-register add/subtract: 1 state

— 8 X 8-bit register-register multiply: 1 state (when multiplier supported)
— 16 + 8-bit register-register divide: 10 states (when divider supported)
— 16 X 16-bit register-register multiply: 1 state (when multiplier supported)
— 32 + 16-bit register-register divide: 18 states (when divider supported)
— 32 % 32-bit register-register multiply: 5 states (when multiplier supported)
— 32 + 32-bit register-register divide: 18 states (when divider supported)

e Four CPU operating modes
— Normal mode
— Middle mode
— Advanced mode
— Maximum mode
e Power-down modes
— Transition is made by execution of SLEEP instruction

— Choice of CPU operating clocks

Rev. 4.00 Sep. 18,2008 Page 2 of 914
REJ09B0102-0400 RENESAS



Section1 CPU

12 CPU Operating M odes

The H8SX CPU has four operating modes: normal, middle, advanced and maximum modes. The
mode is selected with the mode pins of the LSI or other sources.

Normal mode

Maximum 64 kbytes for program
and data areas combined

Maximum 16-Mbyte program

Middle mode

area and 64-kbyte data area,
maximum 16 Mbytes for program

CPU operating modes

and data areas combined

Maximum 16-Mbyte program

Advanced mode

area and 4-Gbyte data area,

maximum 4 Gbytes for program
and data areas combined

Maximum mode

Maximum 4 Gbytes for program
and data areas combined

Figurel.1 CPU Operating Modes

1.2.1 Normal Mode

The exception vector table and stack have the same structure as in the H8/300 CPU.

Address Space

The maximum address space of 64 kbytes can be accessed.

Extended Registers (En)

The extended registers (EO to E7) can be used as 16-bit registers, or as the upper 16-bit
segments of 32-bit registers. When the extended register En is used as a 16-bit register it can
contain any value, even when the corresponding general register Rn is used as an address
register. (If the general register Rn is referenced in the register indirect addressing mode with
pre-/post-increment or pre-/post-decrement and a carry or borrow occurs, however, the value in

the corresponding extended register En will be affected.)

Instruction Set

All instructions and addressing modes can be used. Only the lower 16 bits of effective

addresses (EA) are valid.

Exception Vector Table and Memory Indirect Branch Addresses

RENESAS
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In normal mode, the top area starting at H'0000 is allocated to the exception vector table. One
branch address is stored per 16 bits. The structure of the exception vector table is shown in
figure 1.2.

H0000 | _ Reset exception vector --

H'0001 P

H'0002 ] Exception
Hooos [~ Reset exception vector -- vector table

__

Figure1.2 Exception Vector Table (Normal Mode)

The memory indirect (@ @aa:8) and extended memory indirect (@ @vec:7) addressing modes

are used in the JMP and JSR instructions. An 8-bit absolute address included in the instruction

code specifies a memory location. Execution branches to the contents of the memory location.
e Stack Structure

The stack structure of PC at a subroutine branch and that of PC and CCR at an exception

handling are shown in figure 1.3. The PC contents are saved or restored in 16-bit units.

\/\\/\

SP—| PC . SP— EXR*1
(16 bits) 2 Reserved:1:+3
(SP —») CCR
\/\ CCR*S
- - - PC -
(16 bits)
(a) Subroutine Branch (b) Exception Handling

Notes: 1. When EXR is not used it is not stored on the stack.
2. SP when EXR is not used.
3. Ignored on return.

Figure1.3 Stack Structure (Normal Mode)
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1.2.2 Middle Mode

The program area in middle mode is extended to 16 Mbytes as compared with that in normal
mode.

e Address Space
The maximum address space of 16 Mbytes can be accessed as a total of the program and data
areas. For individual areas, up to 16 Mbytes of the program area or up to 64 kbytes of the data
area can be allocated.

e Extended Registers (En)
The extended registers (EO to E7) can be used as 16-bit registers, or as the upper 16-bit
segments of 32-bit registers. When the extended register En is used as a 16-bit register (in
other than the JMP and JSR instructions), it can contain any value even when the
corresponding general register Rn is used as an address register. (If the general register Rn is
referenced in the register indirect addressing mode with pre-/post-increment or pre-/post-
decrement and a carry or borrow occurs, however, the value in the corresponding extended
register En will be affected.)

e Instruction Set

All instructions and addressing modes can be used. Only the lower 16 bits of effective
addresses (EA) are valid and the upper eight bits are sign-extended.

e Exception Vector Table and Memory Indirect Branch Addresses
In middle mode, the top area starting at H'000000 is allocated to the exception vector table.
One branch address is stored per 32 bits. The upper eight bits are ignored and the lower 24 bits
are stored. The structure of the exception vector table is shown in figure 1.4.
The memory indirect (@ @aa:8) and extended memory indirect (@ @vec:7) addressing modes
are used in the JMP and JSR instructions. An 8-bit absolute address included in the instruction
code specifies a memory location. Execution branches to the contents of the memory location.
In middle mode, an operand is a 32-bit (longword) operand, providing a 32-bit branch address.
The upper eight bits are reserved and assumed to be H'00.

e Stack Structure
The stack structure of PC at a subroutine branch and that of PC and CCR at an exception
handling are shown in figure 1.5. The PC contents are saved or restored in 24-bit units.

Rev. 4.00 Sep. 18,2008 Page 5 of 914
RENESAS REJ09B0102-0400



Section1 CPU

1.2.3 Advanced Mode

The data area is extended to 4 Gbytes as compared with that in middle mode.

Address Space

The maximum address space of 4 Gbytes can be linearly accessed. For individual areas, up to
16 Mbytes of the program area and up to 4 Gbytes of the data area can be allocated.

Extended Registers (En)

The extended registers (EO to E7) can be used as 16-bit registers, or as the upper 16-bit
segments of 32-bit registers or address registers.

Instruction Set
All instructions and addressing modes can be used.
Exception Vector Table and Memory Indirect Branch Addresses

In advanced mode, the top area starting at H'00000000 is allocated to the exception vector
table. One branch address is stored per 32 bits. The upper eight bits are ignored and the lower
24 bits are stored. The structure of the exception vector table is shown in figure 1.4.

H'00000000 Reserved

Hoooooo01 [ T
H'00000002 | Reset exception vector
H'00000003 |
H00000004 |~ _Reseved ] >~ Exception vector table
H'00000005

H00000006 |
H'00000007

Figure 1.4 Exception Vector Table (Middle and Advanced M odes)

The memory indirect (@ @aa:8) and extended memory indirect (@ @vec:7) addressing modes
are used in the JMP and JSR instructions. An 8-bit absolute address included in the instruction
code specifies a memory location. Execution branches to the contents of the memory location.
In advanced mode, an operand is a 32-bit (longword) operand, providing a 32-bit branch
address. The upper eight bits are reserved and assumed to be H'00.
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e Stack Structure

The stack structure of PC at a subroutine branch and that of PC and CCR at an exception
handling are shown in figure 1.5. The PC contents are saved or restored in 24-bit units.

\/\\/\

SP > EXR*!
SP — Reserved %2 Reserved1:*3
(SP —+) CCR
N PC -
. (24 bits) - L - - PC R
| . (24 bits) .
(a) Subroutine Branch (b) Exception Handling

Notes: 1. When EXR is not used it is not stored on the stack.
2. SP when EXR is not used.
3. Ignored on return.

Figurel.5 Stack Structure (Middle and Advanced M odes)

124 Maximum Mode
The program area is extended to 4 Gbytes as compared with that in advanced mode.

e Address Space
The maximum address space of 4 Gbytes can be linearly accessed.
e Extended Registers (En)

The extended registers (EO to E7) can be used as 16-bit registers or as the upper 16-bit
segments of 32-bit registers or address registers.

e [Instruction Set
All instructions and addressing modes can be used.
e Exception Vector Table and Memory Indirect Branch Addresses

In maximum mode, the top area starting at H'00000000 is allocated to the exception vector
table. One branch address is stored per 32 bits. The structure of the exception vector table is
shown in figure 1.6.
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H'00000000

H'00000001 |
H'00000002
H'00000003

H'00000004
H'00000005
H'00000006
H'00000007

--| > Exception vector table

Figure 1.6 Exception Vector Table (Maximum M odes)

The memory indirect (@ @aa:8) and extended memory indirect (@ @vec:7) addressing modes
are used in the JMP and JSR instructions. An 8-bit absolute address included in the instruction
code specifies a memory location. Execution branches to the contents of the memory location.

In maximum mode, an operand is a 32-bit (longword) operand, providing a 32-bit branch

address.

e Stack Structure

The stack structure of PC at a subroutine branch and that of PC and CCR at an exception
handling are shown in figure 1.7. The PC contents are saved or restored in 32-bit units. The

EXR contents are saved or restored regardless of whether or not EXR is in use.

SP —»

PC
(32 bits)

(a) Subroutine Branch

SP &

\/\

EXR

CCR

PC
(32 bits)

(b) Exception Handling

Figure 1.7 Stack Structure (Maximum Mode)
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1.3 Instruction Fetch

The H8SX CPU has two modes for instruction fetch: 16-bit and 32-bit modes. It is recommended
that the mode be set according to the bus width of the memory in which a program is stored. The
instruction-fetch mode setting does not affect operation other than instruction fetch such as data
accesses. For details, see the hardware manual for the corresponding product.

14 Address Space

Figure 1.8 shows a memory map of the HSSX CPU. The address space differs depending on the
CPU operating mode.

Normal mode Middle mode Advanced mode Maximum mode
H'0000 H'000000 H'00000000 H'00000000
H'007FFF
Program area
Data area
| (64 kbytes) |__ Program area
HFFFF (16 Mbytes)
Program area
| | Dataarea |~ (16 Mbytes)
(64 kbytes)
HFF8000 Program area
Data area
HFFFFFF HOOFFFFFF (4 Gbytes)
|__ Dataarea
(4 Gbytes)
HFFFFFFFF] HFFFFFFFF]

Figure1l.8 Memory Map
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15 Registers

The H8SX CPU has the internal registers shown in figure 1.9. There are two types of registers:
general registers and control registers. The control registers are the 32-bit program counter (PC),
8-bit extended control register (EXR), 8-bit condition-code register (CCR), 32-bit vector base
register (VBR), 32-bit short address base register (SBR), and 64-bit multiply-accumulate register
(MAC).
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General Registers and Extended Registers

15 07 07 0
ERO EO ROH ROL
ER1 E1 R1H RIL
ER2 E2 R2H RoL
ER3 E3 R3H R3L
ER4 E4 R4H R4L
ER5 E5 R5H R5L
ER6 E6 R6H R6L
ER7 (SP) E7 R7H R7L

Control Registers

31 0
PC [
76543210
cer [ rul] vfun] z[v|c]
76543210
exr | 1| -] =[] 12]11]10]
31 12 0
VBR | : (Reserved) |
31 8 0
SBR | : (Reserved) |
63 41 32
Sign extension H MACH
MAC -
MACL
31 0
[Legend]
SP: Stack pointer Z: Zero flag
PC: Program counter V: Overflow flag
CCR: Condition-code register C: Carry flag
I: Interrupt mask bit EXR: Extended control register
Ul:  User bit or interrupt mask bit T: Trace bit
H:  Half-carry flag 12 to 10: Interrupt mask bits
U:  Userbit VBR: Vector base register
N:  Negative flag SBR: Short address base register

MAC: Multiply-accumulate register

Figurel9 CPU Registers
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151 General Registers

The H8SX CPU has eight 32-bit general registers. These general registers are all functionally alike
and can be used as both address registers and data registers. When a general register is used as a
data register, it can be accessed as a 32-bit, 16-bit, or 8-bit register. Figure 1.10 illustrates the
usage of the general registers.

When the general registers are used as 32-bit registers or address registers, they are designated by
the letters ER (ERO to ER7).

When the general registers are used as 16-bit registers, the ER registers are divided into 16-bit
general registers designated by the letters E (EO to E7) and R (RO to R7). These registers are
functionally equivalent, providing a maximum sixteen 16-bit registers. The E registers (EO to E7)
are also referred to as extended registers.

When the general registers are used as 8-bit registers, the R registers are divided into 8-bit general
registers designated by the letters RH (ROH to R7H) and RL (ROL to R7L). These registers are
functionally equivalent, providing a maximum sixteen 8-bit registers.

The general registers ER (ERO to ER7), R (RO to R7), and RL (ROL to R7L) are also used as index
registers. The size in the operand field determines which register is selected.

The usage of each register can be selected independently.

* 16-bit registers

o Address registers General registers E
® 32-bit registers (EO to E7)
o 32-bit index registers

 8-bit registers

General registers ER General registers RH
ERO to ER7

(EROto ) o 16-bit registers (ROH to R7H)

¢ 16-bit index registers

General registers R
(RO to R7)

» 8-bit registers
¢ 8-bit index registers

General registers RL
(ROL to R7L)

Figure1.10 Usage of General Registers

General register ER7 has the function of stack pointer (SP) in addition to its general-register
function, and is used implicitly in exception handling and subroutine branches. Figure 1.11 shows
the stack.
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/\/u

Free area

SP (ER7) —» i

Stack area

/\/

Figure1.11 Stack

152 Program Counter (PC)

PC is a 32-bit counter that indicates the address of the next instruction the CPU will execute. The
length of all CPU instructions is 16 bits (one word) or a multiple of 16 bits, so the least significant
bit is ignored.

153 Condition-Code Register (CCR)

CCR is an 8-bit register that contains internal CPU status information, including an interrupt mask
(D and user (U, U) bits and half-carry (H), negative (N), zero (Z), overflow (V), and carry (C)
flags.

Operations can be performed on the CCR bits by the LDC, STC, ANDC, ORC, and XORC
instructions. The N, Z, V, and C flags are used as branch conditions for conditional branch (Bcc)
instructions.

Initial
Bit Bit Name  Value R/W Description
7 | 1 R/W Interrupt Mask Bit

Masks interrupts when set to 1. This bit is set to 1 at
the start of an exception handling.

6 ul Undefined R/W User Bit or Interrupt Mask Bit

Can be written to and read from by software using
the LDC, STC, ANDC, ORC, and XORC
instructions. This bit can also be used as an
interrupt mask bit.
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Initial

Bit Bit Name Value R/W Description

5 H Undefined R/W Half-Carry Flag
When the ADD.B, ADDX.B, SUB.B, SUBX.B,
CMP.B, or NEG.B instruction is executed, this flag is
set to 1 if there is a carry or borrow at bit 3, and
cleared to 0 otherwise. When the ADD.W, SUB.W,
CMP.W, or NEG.W instruction is executed, this flag
is set to 1 if there is a carry or borrow at bit 11, and
cleared to 0 otherwise. When the ADD.L, SUB.L,
CMP.L, or NEG.L instruction is executed, this flag is
set to 1 if there is a carry or borrow at bit 27, and
cleared to 0 otherwise.

4 U Undefined R/W User Bit
Can be written to and read from by software using
the LDC, STC, ANDC, ORC, and XORC
instructions.

3 N Undefined R/W Negative Flag
Stores the value of the most significant bit (regarded
as sign bit) of data.

2 VA Undefined R/W Zero Flag
Set to 1 to indicate zero data, and cleared to 0 to
indicate non-zero data.

1 Vv Undefined R/W Overflow Flag
Set to 1 when an arithmetic overflow occurs, and
cleared to 0 otherwise.

0 C Undefined R/W Carry Flag

Set to 1 when a carry occurs, and cleared to 0
otherwise. A carry has the following types:

e Carry from the result of addition
e Borrow from the result of subtraction
e Carry from the result of shift or rotation

The carry flag is also used as a bit accumulator by
bit manipulation instructions.
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154 Extended Control Register (EXR)
EXR is an 8-bit register that contains the trace bit (T) and three interrupt mask bits (I2 to 10).

Operations can be performed on the EXR bits by the LDC, STC, ANDC, ORC, and XORC
instructions.

For details, see the hardware manual for the corresponding product.

Initial

Bit Bit Name  Value R/W Description

7 T 0 R/W Trace Bit
When this bit is set to 1, a trace exception is
generated each time an instruction is executed.
When this bit is cleared to 0, instructions are
executed in sequence.

6to3 — All 1 R/W Reserved
These bits are always read as 1.

2 12 1 R/W Interrupt Mask Bits

I 1 R/W These bits designate the interrupt mask level (0 to
0 10 1 rW )

155 Vector Base Register (VBR)

VBR is a 32-bit register in which the upper 20 bits are valid. The lower 12 bits of this register are
read as Os. This register is a base address of the vector area for exception handlings other than a
reset and a CPU address error (extended memory indirect is also out of the target). The initial
value is H'00000000. The VBR contents are changed with the LDC and STC instructions.

156 Short Address Base Register (SBR)

SBR is a 32-bit register in which the upper 24 bits are valid. The lower eight bits are read as Os. In
8-bit absolute address addressing mode (@aa:8), this register is used as the upper address. The
initial value is H'FFFFFF00. The SBR contents are changed with the LDC and STC instructions.

157 Multiply-Accumulate Register (MAC)

MAC is a 64-bit register that stores the results of multiply-and-accumulate operations. It consists
of two 32-bit registers denoted MACH and MACL. The lower 10 bits of MACH are valid; the
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upper bits are sign extended. The MAC contents are changed with the MAC, CLRMAC, LDMAC,
and STMAC instructions.

158 Initial Values of CPU Registers

Reset exception handling loads the start address from the vector table into the PC, clears the T bit
in EXR to 0, and sets the I bits in CCR and EXR to 1. The general registers, MAC, and the other
bits in CCR are not initialized. In particular, the initial value of the stack pointer (ER7) is
undefined. The SP should therefore be initialized using an MOV.L instruction executed
immediately after a reset.

1.6 Data Formats

The H8SX CPU can process 1-bit, 4-bit BCD, 8-bit (byte), 16-bit (word), and 32-bit (longword)
data.

Bit-manipulation instructions operate on 1-bit data by accessing bitn (n=0, 1, 2, ..., 7) of byte
operand data. The DAA and DAS decimal-adjust instructions treat byte data as two digits of 4-bit
BCD data.

16.1 General Register Data Formats

Figure 1.12 shows the data formats in general registers.
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0

1-bit data RnH 7
1-bit data RnL
4-bit BCD data RnH
4-bit BCD data RnL
Byte data RnH
Byte data RnL
15
Word data Rn HEHE
MSB
Word data 15 En 0
MSB LSB

LSB

Longword data 31 __ERn

[Legend]

ERn: General register ER
En:  General register E
Rn:  General register R
RnH: General register RH

En

RnL:

MSB:

LSB:

General register RL
Most significant bit
Least significant bit

LSB

Figurel.12

General Register Data Formats
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16.2 Memory Data For mats
Figure 1.13 shows the data formats in memory.

The H8SX CPU can access word data and longword data which are stored at any addresses in
memory. When word data begins at an odd address or longword data begins at an address other
than a multiple of 4, a bus cycle is divided into two or more accesses. For example, when
longword data begins at an odd address, the bus cycle is divided into byte, word, and byte
accesses. In this case, these accesses are assumed to be individual bus cycles.

However, instructions to be fetched, word and longword data to be accessed during execution of
the stack manipulation, branch table manipulation, block transfer instructions, and MAC
instruction should be located to even addresses.

When SP (ER7) is used as an address register to access the stack, the operand size should be word
size or longword size.

Data Type Data Format
Address /\_/
7 0
1-bit data AddressL | 7 | 6 5| 4 3 2 1 0
Byte data AddressL [MSB; @ i 1 1 i 1SB
Word data Address 2M MSBE E E E E E E
Address 2M + 1 E E E E E E ELSB
Longword data Address 2N MSBE E E E E E E
Address 2N + 1
Address 2N + 2 | | 1 1 ] ] :
Address 2N + 3 Y

L T~

Figure1.13 Memory Data For mats
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1.7 Instruction Set

The H8SX CPU has 87 types of instructions. The instructions are classified by function as shown
in table 1.1. The arithmetic operation, logic operation, shift, and bit manipulation instructions are
called operation instruction in this manual.

Tablel.1 Instruction Classification

Function Instructions Size Types
Data transfer MOV B/W/L 6
MOVFPE, MOVTPE B
POP, PUSH*' WI/L
LDM, STM L
MOVA B/W3#
Block transfer EEPMOV B 3
MOVMD B/WI/L
MOVSD B
Arithmetic ADD, ADDX, SUB, SUBX, CMP, NEG, INC, DEC B/W/L 27
operations
DAA, DAS
ADDS, SUBS L
MULXU, DIVXU, MULXS, DIVXS B/W
MULU, DIVU, MULS, DIVS W/L
MULU/U*®, MULS/U* L
EXTU, EXTS WI/L
TAS B
MAC*® —
LDMAC*®, STMAC*® —
CLRMAC*® —
Logic operations ~ AND, OR, XOR, NOT B/W/L 4

Shift

SHLL, SHLR, SHAL, SHAR, ROTL, ROTR, ROTXL, ROTXR B/W/L 8

Bit manipulation

BSET, BCLR, BNOT, BTST, BAND, BIAND, BOR, BIOR, B 20
BXOR, BIXOR, BLD, BILD, BST, BIST

BSET/EQ, BSET/NE, BCLR/EQ, BCLR/NE, BSTZ, BISTZ B

BFLD, BFST B
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Function Instructions Size Types
Branch BRA/BS, BRA/BC, BSR/BS, BSR/BC B*° 9
Bcc*®, JMP, BSR, JSR, RTS —
RTS/L L*®
BRA/S —
System control TRAPA, RTE, SLEEP, NOP — 10
RTE/L L*®
LDC, STC, ANDC, ORC, XORC B/W/L
Total 87
[Legend]
B: Byte size
W: Word size
L: Longword size
Notes: 1. POP.W Rn and PUSH.W Rn are identical to MOV.W @SP+, Rn and MOV.W Rn,
@-SP.
POP.L ERn and PUSH.L ERn are identical to MOV.L @SP+, ERn and MOV.L ERn,
@-SP.
2. Size of data to be added with a displacement
3. Size of data to specify a branch condition
4. Bcc is the generic designation of a conditional branch instruction.
5. Size of general register to be restored
6. Only when the multiplier is supported

171 Instructions and Addressing M odes

Table 1.2 indicates the combinations of instructions and addressing modes that the H8SX CPU can
use.
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Tablel1.2 Combinationsof Instructionsand Addressing Modes (1)
Addressing Mode
@d, @-ERn/
RnL.B/ @ERn+/
Classifi- Rn.W/  @ERnN-/ @aa:16/
cation Instruction  Size #XX Rn @ERn @(d,ERn) ERn.L) @+ERn @aa:8 @aa:32 —
Data MOV BW/L S SD SD SD SD SD SD
transfer
S/D S/D
MOVFPE, B S/D S/D*!
MOVTPE
POP, PUSH WIL S/D S/D**
LDM,STM L S/D S/D**
MOVA** B/W S S S S S S
Block EEPMOV B SD*°
transfer  povMD B/W/L SD*?
MOVSD B SD®
Arithmetic ADD, CMP B S D D D D D D
operations B D D D D
B S S S S S S
B SD SD SD SD SD
WL S SD SD SD SD SD SD
suB B D D D D D D
D D D D D D
S S S S S S
SD SD SD SD SD
WL S SD SD SD SD SD SD
ADDX, SUBX BW/L S SD
BW/L S SD
BWL S SD*°
INC,DEC  B/WIL D
ADDS, SUBS L D
DAA,DAS B D
MULXU, B/W S:4 SD
DIVXU
MULU, DIVU W/L S:4 SD
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Addressing Mode
@d, @-ERn/
RnL.B/ @ERN+/
Classifi- Rn.W/  @ERn-/ @aa: 16/
cation Instruction Size #XX Rn @ERn @(d,ERn) ERn.L) @+ERn @aa:8 @aa:32 —
Arithmetic  MULXS, B/W S:4 SD
operations DIVXS
MULS, DIVS Wi/L S:4 SD
NEG B D D D D D D D
W/L D D D D D D
EXTU, EXTS WI/L D D D D D D
TAS B D
MAC*" —
CLRMAC*”  — o)
LDMAC*" — S
STMAC*™ — D
Logic AND, OR, XOR B S D
operations B D s s s S s
B SD SD SD SD SD
Wi/L S SD SD SD SD SD SD
NOT B D D D D D D D
W/L D D D D D D
Shift SHLL, SHLR B D D D D D D D
B/W/L*® D D D D D D
B/WI/L*’ D
SHAL, SHAR B D D D D D D
ROTL, ROTR  wL D D D D D D
ROTXL,
ROTXR
Bit BSET, BCLR, B D D D D
manipu- BNOT, BTST,
lation BSET/cc,
BCLR/cc
BAND, BIAND, B D D D D
BOR, BIOR,
BXOR, BIXOR,
BLD, BILD,
BST, BIST,
BSTZ, BISTZ
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Addressing Mode

@d, @-ERn/
RnL.B/ @ERn+/
Classifi- Rn.W/ @ERnN-/ @aa:16/
cation Instruction Size #XX Rn @ERn @(d,ERn) ERn.L) @+ERn @aa:8 @aa:32 —
Bit BFLD B D S S S
manipu-  BFST B S D D D
lation
Branch BRA/BS, B S S S
BRA/BC*®
BSR/BS, B S S S
BSR/BC**
System LDC BW+ S S S S S S
control (CCR, EXR)
LDC L S
(VBR, SBR)
STC B/W*° D D D D" D
(CCR, EXR)
STC L D
(VBR, SBR)
ANDC, ORC, B S
XORC
SLEEP — o]
NOP — o]
[Legend]
d: d:16 or d:32
S: Can be specified as a source operand.
D: Can be specified as a destination operand.
SD: Can be specified as either a source or destination operand or both.
S/D:  Can be specified as either a source or destination operand.
S:4:  4-bit immediate data can be specified as a source operand.
O: Can be used.
Notes: 1. Only @aa:16 is available.
2. @ERn+ as a source operand and @—-ERn as a destination operand
3. Specified by ERS5 as a source address and ERG6 as a destination address for data
transfer.
4. Size of data to be added with a displacement
5. Only @ERn- is available
6. When the number of bits to be shifted is 1, 2, 4, 8, or 16
7. When the number of bits to be shifted is specified by 5-bit immediate data or a general
register
8. Size of data to specify a branch condition
9. Byte when immediate or register direct, otherwise, word

10.Only @ ERn+ is available
11.0Only @-ERn is available
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12. Only when the multiplier is supported

Tablel.2 Combinationsof Instructionsand Addressing Modes (2)

Addressing Mode

@(RnL.
B/Rn.W/
Classifi- ERn.L,
cation Instruction  Size @ERn @(d,PC) PC) @aa:24 @aa:32 @@ aa:8 @@vec:7 —
Branch BRA/BS, — (0]
BRA/BC
BSR/BS, — (0]
BSR/BC
Bcc — (0]
BRA — (0] (0]
BRA/S — O*
JMP — (0] O O (0] (0]
BSR — (0]
JSR — (0] (0] O (0] (0]
RTS, RTS/L — (0]
System TRAPA — o
control  "pTE RTEL — o
[Legend]
d: d:8 ord:16

O: Can be used.
Note: * Only @(d:8, PC) is available.
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1.7.2 Table of Instructions Classified by Function

Tables 1.4 to 1.11 summarize the instructions in each functional category. The notation used in
these tables is defined in table 1.3.

Table1.3 Operation Notation

Operation Notation Description

Rd General register (destination)*
Rs General register (source)*

Rn General register*

ERn General register (32-bit register)
(EAd) Destination operand

(EASs) Source operand

EXR Extended control register
CCR Condition-code register

VBR Vector base register

SBR Short address base register

N N (negative) flag in CCR

Zz Z (zero) flag in CCR

\Y V (overflow) flag in CCR
C C (carry) flag in CCR
PC Program counter

SP Stack pointer

#MM Immediate data

disp Displacement

+ Addition

- Subtraction

X Multiplication

= Division

A Logical AND

v Logical OR

@ Logical exclusive OR
- Move

~ Logical not (logical complement)
:8/:16/:24/:32 8-, 16-, 24-, or 32-bit length

Note: * General registers include 8-bit registers (ROH to R7H, ROL to R7L), 16-bit registers (RO
to R7, EO to E7), and 32-bit registers (ERO to ER7).
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Table1l4 DataTransfer Instructions

Instruction  Size Function

MOV B/W/L  #IMM — (EAd), (EAs) — (EAd)
Transfers data between immediate data, general registers, and memory.

MOVFPE B (EAs) — Rd

MOVTPE B Rs — (EAs)

POP WiL @SP+ — Rn
Restores the data from the stack to a general register.

PUSH Wi/L Rn —» @-SP
Saves general register contents on the stack.

LDM L @SP+ — Rn (register list)
Restores the data from the stack to multiple general registers. Two, three,
or four general registers which have serial register numbers can be
specified.

ST™M L Rn (register list) - @-SP
Saves the contents of multiple general registers on the stack. Two, three,
or four general registers which have serial register numbers can be
specified.

MOVA B/W EA — Rd

Zero-extends and shifts the contents of a specified general register or
memory data and adds them with a displacement. The result is stored in a
general register.
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Tablel.5 Block Transfer Instructions

Instruction  Size Function

EEPMOV.B B Transfers a data block.

EEPMOV.W Transfers byte data which begins at a memory location specified by ER5
to a memory location specified by ER6. The number of byte data to be
transferred is specified by R4 or R4L.

MOVMD.B B Transfers a data block.

Transfers byte data which begins at a memory location specified by ER5
to a memory location specified by ER6. The number of byte data to be
transferred is specified by R4.

MOVMD.W W Transfers a data block.

Transfers word data which begins at a memory location specified by ER5
to a memory location specified by ER6. The number of word data to be
transferred is specified by R4.

MOVMD.L L Transfers a data block.

Transfers longword data which begins at a memory location specified by
ER5 to a memory location specified by ER6. The number of longword
data to be transferred is specified by R4.

MOVSD.B B Transfers a data block with zero data detection.

Transfers byte data which begins at a memory location specified by ER5
to a memory location specified by ER6. The number of byte data to be
transferred is specified by R4. When zero data is detected during transfer,
the transfer stops and execution branches to a specified address.
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Table1.6 Arithmetic Operation Instructions

Instruction  Size Function

ADD B/W/L (EAd) £ #IMM — (EAd), (EAd)t (EAs) — (EAd)

SuB Performs addition or subtraction on data between immediate data,
general registers, and memory. Immediate byte data cannot be
subtracted from byte data in a general register.

ADDX B/W/L (EAd) = #IMM =+ C — (EAd), (EAd) * (EAs) + C — (EAd)

SUBX Performs addition or subtraction with carry on data between immediate
data, general registers, and memory. The addressing mode which
specifies a memory location can be specified as register indirect with
post-decrement or register indirect.

INC B/W/L Rd+1—->Rd, Rd+2 —>Rd

DEC Increments or decrements a general register by 1 or 2. (Byte operands
can be incremented or decremented by 1 only.)

ADDS L Rd+1—->Rd, Rdt2 - Rd, Rd+4 — Rd

SUBS Adds or subtracts the value 1, 2, or 4 to or from data in a general register.

DAA B Rd (decimal adjust) — Rd

DAS Decimal-adjusts an addition or subtraction result in a general register by
referring to the CCR to produce 2-digit 4-bit BCD data.

MULXU B/W Rd x Rs — Rd
Performs unsigned multiplication on data in two general registers: either 8
bits x 8 bits — 16 bits, or 16 bits x 16 bits — 32 bits.

MULU WI/L Rd x Rs — Rd
Performs unsigned multiplication on data in two general registers: either 8
bits x 8 bits — 16 bits, or 16 bits x 16 bits — 32 bits.

MULU/U* L Rd x Rs — Rd
Performs unsigned multiplication on data in two general registers (32 bits
x 32 bits — upper 32 bits).

MULXS B/W Rd x Rs — Rd
Performs signed multiplication on data in two general registers: either 8
bits x 8 bits — 16 bits, or 16 bits x 16 bits — 32 bits.

MULS WI/L Rd x Rs — Rd
Performs signed multiplication on data in two general registers: either 16
bits x 16 bits — 16 bits, or 32 bits x 32 bits — 32 bits.

MULS/U* L Rd xRs — Rd

Performs signed multiplication on data in two general registers (32 bits x
32 bits — upper 32 bits).
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Instruction  Size Function

DIVXU B/W Rd + Rs — Rd
Performs unsigned division on data in two general registers: either 16 bits
+ 8 bits — 8-bit quotient and 8-bit remainder, or 32 bits + 16 bits — 16-bit
quotient and 16-bit remainder.

DIVU Wi/L Rd + Rs — Rd
Performs unsigned division on data in two general registers: either 16 bits
+ 16 bits — 16-bit quotient, or 32 bits + 32 bits — 32-bit quotient.

DIVXS B/W Rd +Rs — Rd
Performs signed division on data in two general registers: either 16 bits +
8 bits — 8-bit quotient and 8-bit remainder, or 32 bits + 16 bits — 16-bit
quotient and 16-bit remainder.

DIVS Wi/L Rd + Rs — Rd
Performs signed division on data in two general registers: either 16 bits +
16 bits — 16-bit quotient, or 32 bits + 32 bits — 32-bit quotient.

CMP B/W/L (EAd) — #IMM, (EAd) - (EAs)
Compares data between immediate data, general registers, and memory
and stores the result in CCR.

NEG B/W/L 0 - (EAd) — (EAd)
Takes the two's complement (arithmetic complement) of data in a general
register or the contents of a memory location.

EXTU WI/L (EAd) (zero extension) — (EAd)
Performs zero-extension on the lower 8 or 16 bits of data in a general
register or memory to word or longword size.
The lower 8 bits to word or longword, or the lower 16 bits to longword can
be zero-extended.

EXTS W/L (EAd) (sign extension) — (EAd)
Performs sign-extension on the lower 8 or 16 bits of data in a general
register or memory to word or longword size.
The lower 8 bits to word or longword, or the lower 16 bits to longword can
be sign-extended.

TAS B @ERd -0, 1 — (<bit 7> of @ EAd)
Tests memory contents, and sets the most significant bit (bit 7) to 1.

MAC* — (EAs) x (EAd) + MAC —» MAC
Performs signed multiplication on memory contents and adds the result to
MAC.

CLRMAC* — 0 —- MAC

Clears MAC to zero.

Rev. 4.00 Sep. 18, 2008 Page 29 of 914
RENESAS REJ09B0102-0400



Section1 CPU

Instruction Size Function

LDMAC* — Rs —» MAC
Loads data from a general register to MAC.
STMAC* — MAC — Rd

Stores data from MAC to a general register.

Note: * Only when the multiplier is supported.

Tablel.7 Logic Operation Instructions

Instruction Size Function

AND B/W/L (EAd) A #IMM — (EAd), (EAd) A (EAS) — (EAd)

Performs a logical AND operation on data between immediate data,
general registers, and memory.

OR BMW/L (EAd)v #IMM — (EAd), (EAd)v (EAs) — (EAd)

Performs a logical OR operation on data between immediate data,
general registers, and memory.

XOR B/W/L (EAd) @ #IMM — (EAd), (EAd) @ (EAs) — (EAd)

Performs a logical exclusive OR operation on data between immediate
data, general registers, and memory.

NOT BMW/L -~ (EAd) — (EAd)

Takes the one's complement of the contents of a general register or a
memory location.
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Table1.8 Shift Operation Instructions

Instruction Size Function

SHLL B/W/L  (EAd) (shift) — (EAd)
SHLR Performs a logical shift on the contents of a general register or a memory
location.

The contents of a general register or a memory location can be shifted by
1, 2, 4, 8, or 16 bits. The contents of a general register can be shifted by
any bits. In this case, the number of bits is specified by 5-bit immediate
data or the lower 5 bits of the contents of a general register.

SHAL B/W/L (EAd) (shift) — (EAd)

SHAR Performs an arithmetic shift on the contents of a general register or a
memory location.

1-bit or 2-bit shift is possible.
ROTL B/W/L  (EAd) (rotate) — (EAd)
ROTR Rotates the contents of a general register or a memory location.

1-bit or 2-bit rotation is possible.

ROTXL B/W/L (EAd) (rotate) — (EAd)
ROTXR Rotates the contents of a general register or a memory location with the
carry bit.

1-bit or 2-bit rotation is possible.
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Tablel.9 Bit Manipulation Instructions

Instruction  Size Function

BSET B 1 — (<bit-No.> of <EAd>)
Sets a specified bit in the contents of a general register or a memory
location to 1. The bit number is specified by 3-bit immediate data or the
lower three bits of a general register.

BSET/cc B if cc, 1 — (<bit-No.> of <EAd>)
If the specified condition is satisfied, this instruction sets a specified bit in
a memory location to 1. The bit number can be specified by 3-bit
immediate data, or by the lower three bits of a general register. The Z flag
status can be specified as a condition.

BCLR B 0 — (<bit-No.> of <EAd>)
Clears a specified bit in the contents of a general register or a memory
location to 0. The bit number is specified by 3-bit immediate data or the
lower three bits of a general register.

BCLR/cc B if cc, 0 — (<bit-No.> of <EAd>)
If the specified condition is satisfied, this instruction clears a specified bit
in a memory location to 0. The bit number can be specified by 3-bit
immediate data, or by the lower three bits of a general register. The Z flag
status can be specified as a condition.

BNOT B ~ (<bit-No.> of <EAd>) — (<bit-No.> of <EAd>)
Inverts a specified bit in the contents of a general register or a memory
location. The bit number is specified by 3-bit immediate data or the lower
three bits of a general register.

BTST B ~ (<bit-No.> of <EAd>) —» Z
Tests a specified bit in the contents of a general register or a memory
location and sets or clears the Z flag accordingly. The bit number is
specified by 3-bit immediate data or the lower three bits of a general
register.

BAND B C A (<bit-No.> of <EAd>) —» C
ANDs the carry flag with a specified bit in the contents of a general
register or a memory location and stores the result in the carry flag. The
bit number is specified by 3-bit immediate data.

BIAND B C A [~ (<bit-No.> of <EAd>)] —» C

ANDs the carry flag with the inverse of a specified bit in the contents of a
general register or a memory location and stores the result in the carry
flag. The bit number is specified by 3-bit immediate data.
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Instruction

Size

Function

BOR

C v (<bit-No.> of <EAd>) —» C

ORs the carry flag with a specified bit in the contents of a general register
or a memory location and stores the result in the carry flag. The bit
number is specified by 3-bit immediate data.

BIOR

C v [~ (<bit-No.> of <EAd>)] - C

ORs the carry flag with the inverse of a specified bit in the contents of a
general register or a memory location and stores the result in the carry
flag. The bit number is specified by 3-bit immediate data.

BXOR

C @ (<bit-No.> of <EAd>) —» C

Exclusive-ORs the carry flag with a specified bit in the contents of a
general register or a memory location and stores the result in the carry
flag. The bit number is specified by 3-bit immediate data.

BIXOR

C @ [~ (<bit-No.> of <EAd>)] — C

Exclusive-ORs the carry flag with the inverse of a specified bit in the
contents of a general register or a memory location and stores the result
in the carry flag. The bit number is specified by 3-bit immediate data.

BLD

(<bit-No.> of <EAd>) — C

Transfers a specified bit in the contents of a general register or a memory
location to the carry flag. The bit number is specified by 3-bit immediate
data.

BILD

~ (<bit-No.> of <EAd>) —» C

Transfers the inverse of a specified bit in the contents of a general
register or a memory location to the carry flag. The bit number is specified
by 3-bit immediate data.

BST

C — (<bit-No.> of <EAd>)

Transfers the carry flag value to a specified bit in the contents of a
general register or a memory location. The bit number is specified by 3-bit
immediate data.

BSTZ

Z — (<bit-No.> of <EAd>)

Transfers the zero flag value to a specified bit in the contents of a
memory location. The bit number is specified by 3-bit immediate data.

BIST

~ C — (<bit-No.> of <EAd>)

Transfers the inverse of the carry flag value to a specified bit in the
contents of a general register or a memory location. The bit number is
specified by 3-bit immediate data.
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Instruction

Size

Function

BISTZ

B

~ Z — (<bit-No.> of <EAd>)

Transfers the inverse of the zero flag value to a specified bit in the
contents of a memory location. The bit number is specified by 3-bit
immediate data.

BFLD

(EAs) (bit field) — Rd

Transfers a specified bit field in memory location contents to the lower bits
of a specified general register.

BFST

B

Rs — (EAd) (bit field)

Transfers the lower bits of a specified general register to a specified bit
field in memory location contents.

Table1.10 Branch Instructions

Instruction  Size Function

BRA/BS B Tests a specified bit in memory location contents. If the specified

BRA/BC condition is satisfied, execution branches to a specified address.

BSR/BS B Tests a specified bit in memory location contents. If the specified

BSR/BC condition is satisfied, execution branches to a subroutine at a specified
address.

Bcc — Branches to a specified address if the specified condition is satisfied.

BRA/S — Branches unconditionally to a specified address after executing the next
instruction. The next instruction should be a 1-word instruction except for
the block transfer and branch instructions.

JMP — Branches unconditionally to a specified address.

BSR — Branches to a subroutine at a specified address.

JSR — Branches to a subroutine at a specified address.

RTS — Returns from a subroutine.

RTS/L — Returns from a subroutine, restoring data from the stack to multiple

general registers.
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Table1.11 System Control Instructions

Instruction  Size Function
TRAPA — Starts trap-instruction exception handling.
RTE — Returns from an exception-handling routine.
RTE/L — Returns from an exception-handling routine, restoring data from the stack
to multiple general registers.
SLEEP — Causes a transition to a power-down state.
LDC B/W #IMM — CCR, (EAs) — CCR, #IMM — EXR, (EAs) —» EXR
Loads immediate data or the contents of a general register or a memory
location to CCR or EXR.
Although CCR and EXR are 8-bit registers, word-size transfers are
performed between them and memory. The upper 8 bits are valid.
L Rs — VBR, Rs — SBR
Transfers the general register contents to VBR or SBR.
STC B/W CCR — (EAd), EXR — (EAd)
Transfers the contents of CCR or EXR to a general register or memory.
Although CCR and EXR are 8-bit registers, word-size transfers are
performed between them and memory. The upper 8 bits are valid.
L VBR — Rd, SBR — Rd
Transfers the contents of VBR or SBR to a general register.
ANDC B CCR A #IMM — CCR, EXR A #IMM — EXR
Logically ANDs the CCR or EXR contents with immediate data.
ORC B CCR v #IMM — CCR, EXR v #IMM — EXR
Logically ORs the CCR or EXR contents with immediate data.
XORC B CCR @ #IMM — CCR, EXR @ #IMM — EXR
Logically exclusive-ORs the CCR or EXR contents with immediate data.
NOP — PC+2 - PC

Only increments the program counter.
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1.7.3 Basic Instruction Formats

The H8SX CPU instructions consist of 2-byte (1-word) units. An instruction consists of an
operation field (op field), a register field (r field), an effective address extension (EA field), and a
condition field (cc).

Figure 1.14 shows examples of instruction formats.

(1) Operation field only

op NOP, RTS, etc.

(2) Operation field and register fields

op mn m ADD.B Rn, Rm, etc.

(3) Operation field, register fields, and effective address extension

op m m

MOV.B @(d:16, Rn), Rm, etc.

EA (disp)

(4) Operation field, effective address extension, and condition field

op cc EA (disp) BRA d:16, etc

Figure1.14 Instruction Formats

e Operation Field

Indicates the function of the instruction, and specifies the addressing mode and operation to be
carried out on the operand. The operation field always includes the first four bits of the
instruction. Some instructions have two operation fields.

e Register Field

Specifies a general register. Address registers are specified by 3 bits, data registers by 3 bits or
4 bits. Some instructions have two register fields. Some have no register field.

e Effective Address Extension
8, 16, or 32 bits specifying immediate data, an absolute address, or a displacement.
e Condition Field

Specifies the branch condition of Bec instructions.
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1.8 Addressing M odes and Effective Address Calculation

The H8SX CPU supports the 11 addressing modes listed in table 1.12. Each instruction uses a

subset of these addressing modes.

Bit manipulation instructions use register direct, register indirect, or absolute addressing mode to
specify an operand, and register direct (BSET, BCLR, BNOT, and BTST instructions) or
immediate (3-bit) addressing mode to specify a bit number in the operand.

Table1.12 Addressing Modes

No. Addressing Mode Symbol
1 Register direct Rn
Register indirect @ERN

@(d:2,ERn)/@(d:16,ERn)/@(d:32,ERn)

2
3 Register indirect with displacement
4

Index register indirect with displacement

@(d:16, RnL.B)/@(d:16,Rn.W)/@(d:16,ERN.L)
@(d:32, RnL.B)/@(d:32,Rn.W)/@(d:32,ERn.L)

5 Register indirect with post-increment

@ERN+

Register indirect with pre-decrement @-ERn
Register indirect with pre-increment @+ERnN
Register indirect with post-decrement @ERN-

6  Absolute address @aa:8/@aa:16/@aa:24/@aa:32

7 Immediate #XX:3/HXX:4/#xX:8/#xX:16/#xx:32

8  Program-counter relative @(d:8,PC)/@(d:16,PC)

9 Program-counter relative with index register @ (RnL.B,PC)/@(Rn.W,PC)/@ (ERn.L,PC)
10 Memory indirect @ @aa:8

11 Extended memory indirect @ @vec:7

181 Register Direct—Rn

The operand value is the contents of an 8-, 16-, or 32-bit general register which is specified by the

register field in the instruction code.

ROH to R7H and ROL to R7L can be specified as 8-bit registers.

RO to R7 and EO to E7 can be specified as 16-bit registers.

ERO to ER7 can be specified as 32-bit registers.

RENESAS
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1.8.2 Register Indirect—@ERnN

The operand value is the contents of the memory location which is pointed to by the contents of an
address register (ERn). ERn is specified by the register field of the instruction code.

In advanced mode, if this addressing mode is used in a branch instruction, the lower 24 bits are
valid and the upper 8 bits are all assumed to be 0 (H'00).

183 Register Indirect with Displacement—@(d:2, ERn), @(d:16, ERn), or @(d: 32,
ERnN)

The operand value is the contents of a memory location which is pointed to by the sum of the
contents of an address register (ERn) and a 16- or 32-bit displacement. ERn is specified by the
register field of the instruction code. The displacement is included in the instruction code and the
16-bit displacement is sign-extended when added to ERn.

This addressing mode has a short format (@(d:2, ERn)). The short format can be used when the
displacement is 1, 2, or 3 and the operand is byte data, when the displacement is 2, 4, or 6 and the
operand is word data, or when the displacement is 4, 8, or 12 and the operand is longword data.

184 Index Register Indirect with Displacement—@(d: 16,RnL .B), @(d:32,RnL.B),
@(d:16,Rn.W), @(d:32,Rn.W), @(d:16,ERnN.L), or @(d:32,ERnN.L)

The operand value is the contents of a memory location which is pointed to by the sum of the
following operation result and a 16- or 32-bit displacement: a specified bits of the contents of an
address register (RnL, Rn, ERn) specified by the register field in the instruction code are zero-
extended to 32-bit data and multiplied by 1, 2, or 4. The displacement is included in the instruction
code and the 16-bit displacement is sign-extended when added to ERn. If the operand is byte data,
ERn is multiplied by 1. If the operand is word or longword data, ERn is multiplied by 2 or 4,
respectively.

185 Register Indirect with Post-1ncrement, Pre-Decr ement, Pre-Increment,
or Post-Decrement—@ERN+, @-ERN, @+ERN, or @ERN-

e Register indirect with post-increment—@ERn+
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The operand value is the contents of a memory location which is pointed to by the contents of
an address register (ERn). ERn is specified by the register field of the instruction code. After
the memory location is accessed, 1, 2, or 4 is added to the address register contents and the
sum is stored in the address register. The value added is 1 for byte access, 2 for word access, or
4 for longword access.

e Register indirect with pre-decrement—@—ERn

The operand value is the contents of a memory location which is pointed to by the following
operation result: the value 1, 2, or 4 is subtracted from the contents of an address register
(ERn). ERn is specified by the register field of the instruction code. After that, the operand
value is stored in the address register. The value subtracted is 1 for byte access, 2 for word
access, or 4 for longword access.

e Register indirect with pre-increment— @+ERn

The operand value is the contents of a memory location which is pointed to by the following
operation result: the value 1, 2, or 4 is added to the contents of an address register (ERn). ERn
is specified by the register field of the instruction code. After that, the operand value is stored
in the address register. The value added is 1 for byte access, 2 for word access, or 4 for
longword access.

e Register indirect with post-decrement—@ERn—
The operand value is the contents of a memory location which is pointed to by the contents of
an address register (ERn). ERn is specified by the register field of the instruction code. After
the memory location is accessed, 1, 2, or 4 is subtracted from the address register contents and
the remainder is stored in the address register. The value subtracted is 1 for byte access, 2 for
word access, or 4 for longword access.

If the contents of a general register which is also used as an address register is written to memory
using this addressing mode, data to be written is the contents of the general register after
calculating an effective address. If the same general register is specified in an instruction and two
effective addresses are calculated, the contents of the general register after the first calculation of
an effective address is used in the second calculation of an effective address.

Example 1

MOV.W RO, @ERO+
When ERO before execution is H'12345678, H'S67A is written at H'12345678.

Example 2:

MOV.B @ERO+, @ERO+
When ERO before execution is H'00001000, H'00001000 is read and the contents is written at
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H'00001001.
After execution, ERO is H'00001002.

Example 3
XOR.B ROL, @ERO+

When the value in ERO before execution is H'00001234, location H'00001234 is read, the read
data is EORed with H'35, and the result is written to location H'00001234.

The value in ERO after execution is H'00001235.

1.8.6 Absolute Address—@aa: 8, @aa: 16, @aa: 24, or @aa:32

The operand value is the contents of a memory location which is pointed to by an absolute address
included in the instruction code.

There are 8-bit (@aa:8), 16-bit (@aa:16), 24-bit (@aa:24), and 32-bit (@aa:32) absolute
addresses.

To access the data area, the absolute address of 8 bits (@aa:8), 16 bits (@aa:16), or 32 bits
(@aa:32) is used. For an 8-bit absolute address, the upper 24 bits are specified by SBR. For a 16-
bit absolute address, the upper 16 bits are sign-extended. A 32-bit absolute address can access the
entire address space.

To access the program area, the absolute address of 24 bits (@aa:24) or 32 bits (@aa:32) is used.
For a 24-bit absolute address, the upper 8 bits are all assumed to be 0 (H'00).

Table 1.13 shows the accessible absolute address ranges.
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Table1.13 Absolute Address Access Ranges

Absolute Normal Middle Advanced Maximum

Address Mode Mode Mode Mode

Data area 8 bits A consecutive 256-byte area (the upper address is set in SBR)
(@aa:8)
16 bits H'0000 to H'000000 to H'00000000 to H'00007FFF,
(@aa:16) H'FFFF H'007FFF, H'FFFF8000 to H'FFFFFFFF
32 bits H'FF8000 to H'00000000 to H'FFFFFFFF
(@aa:32) H'FFFFFF

Program area 24 bits H'000000 to H'00000000 to H'00FFFFFF
(@aa:24) H'FFFFFF
32 bits H'00000000 to  H'00000000 to
(@aa:32) H'OOFFFFFF H'FFFFFFFF

1.8.7 I mmediate—#xx

The operand value is 8-bit (#xx:8), 16-bit (#xx:16), or 32-bit (#xx:32) data included in the
instruction code.

This addressing mode has short formats in which 3- or 4-bit immediate data can be used.

When the size of immediate data is less than that of the destination operand value (byte, word, or
longword) the immediate data is zero-extended.

The ADDS, SUBS, INC, and DEC instructions contain immediate data implicitly. Some bit
manipulation instructions contain 3-bit immediate data in the instruction code, for specifying a bit
number. The BFLD and BFST instructions contain 8-bit immediate data in the instruction code,
for specifying a bit field. The TRAPA instruction contains 2-bit immediate data in the instruction
code, for specifying a vector address.

1.8.8 Program-Counter Relative—@(d:8, PC) or @(d: 16, PC):

This mode is used in the Bcc and BSR instructions. The operand value is a 32-bit branch address,
which is the sum of an 8- or 16-bit displacement in the instruction code and the 32-bit address of
the PC contents. The 8-bit or 16-bit displacement is sign-extended to 32 bits when added to the PC
contents. The PC contents to which the displacement is added is the address of the first byte of the
next instruction, so the possible branching range is —126 to +128 bytes (—63 to +64 words) or
—32766 to +32768 bytes (—16383 to +16384 words) from the branch instruction. The resulting
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value should be an even number. In advanced mode, only the lower 24 bits of this branch address
are valid; the upper 8 bits are all assumed to be 0 (H'00).

1.8.9 Program-Counter Relative with Index Register—@(RnL .B, PC), @(Rn.W, PC), or
@(ERN.L, PC)

This mode is used in the Bcc and BSR instructions. The operand value is a 32-bit branch address,
which is the sum of the following operation result and the 32-bit address of the PC contents: the
contents of an address register specified by the register field in the instruction code (RnL, Rn, or
ERn) is zero-extended and multiplied by 2. The PC contents to which the displacement is added is
the address of the first byte of the next instruction. In advanced mode, only the lower 24 bits of
this branch address are valid; the upper 8 bits are all assumed to be 0 (H'00).

1.810 Memory Indirect—@@aa:8

This mode can be used by the JMP and JSR instructions. The operand value is a branch address,
which is the contents of a memory location pointed to by an 8-bit absolute address in the
instruction code.

The upper bits of an 8-bit absolute address are all assumed to be 0, so the address range is 0 to 255
(H'0000 to H'OOFF in normal mode, H'000000 to H'OOOOFF in other modes).

In normal mode, the memory location is pointed to by word-size data and the branch address is 16
bits long. In other modes, the memory location is pointed to by longword-size data. In middle or
advanced mode, the first byte of the longword-size data is assumed to be all 0 (H'00).

Note that the top part of the address range is also used as the exception handling vector area. A
vector address of an exception handling other than a reset or a CPU address error can be changed
by VBR.

Figure 1.15 shows an example of specification of a branch address using this addressing mode.

Rev. 4.00 Sep. 18,2008 Page 42 of 914
REJ09B0102-0400 RENESAS



Section1 CPU

\/\

ifi R
Branch address - - - 4 Specme.d g EEEEE. eseved ..
by @aa:8

Specified
by @aa:8 -

Branch address

\/\

(a) Normal Mode (b) Advanced Mode

Figure1.15 Branch Address Specification in Memory Indirect M ode

1811 Extended Memory Indirect—@@vec:7

This mode can be used by the JMP and JSR instructions. The operand value is a branch address,
which is the contents of a memory location pointed to by the following operation result: the sum
of 7-bit data in the instruction code and the value of H'80 is multiplied by 2 or 4.

The address range to store a branch address is H'0100 to H'0O1FF in normal mode and H'000200 to
H'0003FF in other modes. In assembler notation, an address to store a branch address is specified.

In normal mode, the memory location is pointed to by word-size data and the branch address is 16
bits long. In other modes, the memory location is pointed to by longword-size data. In middle or
advanced mode, the first byte of the longword-size data is assumed to be all 0 (H'00).

1.8.12 Effective Address Calculation

Tables 1.14 and 1.15 show how effective addresses are calculated in each addressing mode. The
lower bits of the effective address are valid and the upper bits are ignored (zero extended or sign
extended) according to the CPU operating mode.

The valid bits in middle mode are as follows:

e The lower 16 bits of the effective address are valid and the upper 16 bits are sign-extended for
the transfer and operation instructions.

e The lower 24 bits of the effective address are valid and the upper eight bits are zero-extended
for the branch instructions.
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Table1.14 Effective Address Calculation for Transfer and Operation Instructions

No.| Addressing Mode and Instruction Format Effective Address Calculation Effective Address (EA)
1 | Immediate
2 | Register direct
[ ]
3 | Register indirect 31 0 31
| General register contents | — |
4 31 0
II General register contents 31
31 15 0 —
Sign extension
Register indirect with 32-bit displacement 31 0
'I General register contents 31
op T 1
| g\'gg | [ %EE
5 | Index register indirect with 16-bit displacement 31 0
I Zero extension
Contents of general register (RL, R, or ER) 1,2,0r4
31
31 15 1

Sign extension

Index register indirect with 32-bit displacement

op. T

(ﬂ's_E |

6 | Register indirect with post-increment or post-decrement

31

31
[ op | | 1
1,2,0r4
Register indirect with pre-increment or pre-decrement 31 0
[ General register contents 31
[ op | | -- 1
1,2,0r4
7 | 8-bit absolute address
31 7 0 31
[ S —— —
16-bit absolute address
31 15 0 31

| Sign extension | aa —-—=

32-bit absolute address

——11
L ng |
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Table1.15 Effective Address Calculation for Branch Instructions

No. | Addressing Mode and Instruction Format Effective Address Calculation Effective Address (EA)
1 Register indirect 31 0 31 0
'| General register contents F—-1 |
oo | ||
2 | Program-counter relative with 8-bit displacement
31 0
1 PC contents 31 0
31 7 0 —{ |
oo [ di [ Sign extension _ds;
4
Program-counter relative with 16-bit displacement
31 0
| PC contents 31 0
R 5t is 0 ! ]
I R [Sorexiension T Sisp
4
3 | Program-counter relative with index register 31 0
1 Zero extension |
Contents of general register (RL, R, or ER) 0%
| oo 1] | 31 0
31 o 1+ |
I PC contents
4 |24-bit absolute address Zero
31extension 23 0 31 0
| T | aa ] aa — |
T ¥
32-bit absolute address
I op. I 31 0 31 0
| aa | [ aa F—T1 |
T T
5 [ Memory indirect
31 71 o
o T = ] Zoro extonsion =]
31 0 31 0
| Memory contents F—-r1 |
6 | Extended memory indirect
31 7 1
| oo | vec [ Zero extension [T _vec
2or4
31 0
|
31 0 31 0
| Memory contents ! | |

1.8.13 MOVA Instruction

The MOV A instruction stores the effective address in a general register.

Firstly, data is obtained by the addressing mode shown in item 2of table 1.14.

Next, the effective address is calculated using the obtained data as the index by the addressing
mode shown in item 5 of table 1.14. The obtained data is used instead of the general register
shown in tem 5 of table 1.14. For details, see section 2.2.66, MOV A MOVe Effective Address.
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Section 2 Instruction Descriptions

2.1 Tablesand Symbols

This section explains how to read the tables in section 2.2, Instruction Descriptions describing
each instruction.

Mnemonic Full Name
Gives the mnemonic of the Gives the full name of the
instruction. instruction.

[1] Assembly-Language Format

Indicates the assembly-language format of the instruction. (See section 2.1.1, Assembly-Language Format.)

[2] Operation

Describes the instruction in symbolic notation. (See section 2.1.2, Operation.)

[3] Operand Size

Indicates the available operand sizes.

[4] Description

Describes the operation of the instruction in detail.

[5] Condition Code

Indicates the effect of instruction execution on the flags in CCR. (See section 2.1.3, Condition Code.)

[6] Available Registers

Indicates which registers can be selected by the register field of the instruction code.

[7] Available Addressing Modes

Indicates which addressing modes can be selected.

[8] Notes

Gives notes concerning execution of the instruction.
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211 Assembly-L anguage For mat

Example: ADD. Sz <EAs>, <EAd>

1— Destination operand

Source operand

Size

Mnemonic

The operand size is byte (B), word (W), or longword (L). Some instructions are restricted to a
limited set of operand sizes.

The symbol <EA> indicates that two or more addressing modes can be used. The H8S/2600 CPU
supports the 11 addressing modes listed next. Effective address calculation is described in section
1.8, Addressing Modes and Effective Address Calculation.

Symbol Addressing Mode

Rn Register direct

@ERN Register indirect

@(d:2, ERn)/@(d:16, ERn)/ Register indirect with displacement
@(d:32, ERn)

@ (d:16, RnL.B)/@(d:16, Rn.W)/ Index register indirect with displacement
@(d:16, ERn.L)
)
)

@(d:32, RnL.B)/@(d:32, Rn.W)/

@(d:32, ERn.L

@ERN+ Register indirect with post-increment
@-ERn Register indirect with pre-decrement
@+ERn Register indirect with pre-increment
@ERN- Register indirect with post-decrement
@aa:8/@aa:16/@aa:24/@aa:32 Absolute address
HxXX:3/#xx:4/#xx:8/#xx:16/#xx:32 Immediate

@ (d:8, PC)/@(d:16, PC) Program-counter relative
@(RnL.B,PC)/@(Rn.W,PC)/ Program-counter relative with index register
@(ERn.L,PC)

@ @aa:8 Memory indirect

@ @vec:7 Extended memory indirect
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The suffixes :8, :16, :24, and :32 may be omitted. In particular, if the :8, :16, :24, or :32
designation is omitted in an absolute address or displacement, the assembler will optimize the
length according to the value range.

Note: ":2" and ":3" in "#xx (:2)" and "#xx (:3)" indicate the specifiable bit length. Do not include
(:2) or (:3) in the assembler notation.
Example: TRAPA #3

212 Operation

The symbols used in the operation descriptions are defined as follows.

Symbol Description

Rd General register (destination)*
Rs General register (source)*
Rn General register*

ERn General register (32-bit register)
(EAd) Destination operand

(EAs) Source operand

EXR Extended control register
CCR Condition-code register
VBR Vector base register

SBR Short address base register
N N (negative) flag in CCR

Z Z (zero) flag in CCR

\ V (overflow) flag in CCR

C C (carry) flag in CCR

PC Program counter

SP Stack pointer

#IMM Immediate data

disp Displacement

+ Add

- Subtract

X Multiply

= Divide

A Logical AND
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Symbol Description

v Logical OR

@ Logical exclusive OR
- Transfer

~ Logical NOT (logical complement)

:8/:16/:24/:32 8-, 16-, 24-, or 32-bit length

Note: * General registers include 8-bit registers (ROH to R7H and ROL to R7L), 16-bit registers
(RO to R7 and EO to E7), and 32-bit registers (ERO to ER7).

2.1.3 Condition Code

The symbols used in the condition-code description are defined as follows.

Symbol Meaning
? Changes according to the result of instruction execution
* Undetermined (no guaranteed value)
0 Always cleared to 0
1 Always set to 1

— Not affected by execution of the instruction

A Varies depending on conditions; see the notes

214 Instruction Format

The symbols used in the instruction format descriptions are listed below.

Symbol Meaning

IMM Immediate data (2, 3, 8, 16, or 32 bits)

abs Absolute address (8, 16, 24, or 32 bits)

disp Displacement (8, 16, or 32 bits)

rs, rd, m Register field (4 bits). The symbols rs, rd, and rn correspond to operand symbols
Rs, Rd, and Rn.

ers, erd, ern Register field (3 bits). The symbols ers, erd, and ern correspond to operand

symbols ERs, ERd, and ERn.
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215 Register Specification

Address Register Specification: When a general register is used as an address register, the
register is specified by a 3-bit register field (ers or erd).

Data Register Specification: A general register can be used as a 32-bit, 16-bit, or 8-bit data
register.

When used as a 32-bit register, it is specified by a 3-bit register field (ers, erd, or ern).

When used as a 16-bit register, it is specified by a 4-bit register field (rs, rd, or rn). The lower 3
bits of the register field specify the register number. The upper bit is set to 1 to specify an
extended register (En) or cleared to O to specify a general register (Rn).

When used as an 8-bit register, it is specified by a 4-bit register field (rs, rd, or rn). The lower 3
bits of the register field specify the register number. The upper bit is set to 1 to specify a low
register (RnL) or cleared to O to specify a high register (RnH). The correspondence is shown next.

Address Register

32-Bit Register 16-Bit Register 8-Bit Register

Register General Register General Register General

Field Register Field Register Field Register

000 ERO 0000 RO 0000 ROH

001 ER1 0001 R1 0001 R1H

111 ER7 0111 R7 0111 R7H
1000 EO 1000 ROL
1001 E1 1001 R1L
1111 E7 1111 R7L
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216 Bit Data Accessin Bit Manipulation Instructions

Bit data is accessed as the n-th bit (n =0, 1, 2, 3, ..., 7) of byte data in a general register or the
contents of a memory location. The bit number is given by 3-bit immediate data or the lower 3 bits
of a general register.

Example 1: To set bit 3 in R2H to 1

BSET R1L, R2H

RIL | | Don'tcare | 011

Bit number

ReH[oi1i1:0[0]1{0:1|

Set to 1
Example 2: To load bit 5 at address HFFFF02 into the bit accumulator
BLD #5, @H'FFFF02
#5
~ I —

Y
HFFFFo2 [ 110 [1 001110

L~ \_/ C

Load >

The operand size and addressing mode of a bit manipulation instruction are as indicated for the
data in a register or the contents of a memory location.
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2.2 Instruction Descriptions

221 ADD

ADD Binary

[1] Assembly-L anguage For mat
ADD.Sz <EAs>, <EAd>

[2] Operation

<EAd> + <EAs> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction adds the source operand <EAs> to the contents of the destination location <EAd>
(destination operand) and stores the result in the destination location.

[5] Condition Code

I UUH UN Z V C
— =T T|T[T|T

o

cleared to 0.

Q<N Z

: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.

Set to 1 if there is a carry at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to 0.

: Set to 1 if there is a carry at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise

RENESAS
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[6] Available General Registers

Usage General Register
Source Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
| sl = 91 5] 3| 8] 5| s
¢l G| & | 2| G| 2| 2| &

2l o € d| 2| 2| E| B| g gl g ¥ 8 g | T

G| 3| 3| 3| G| G| 4| w| 3| 3| B| B| 2| | §| &| &
Source E ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7) WL |wW W (w
#x:8 B B B B B B B B B B B B B B B B B B
#x:16 WL (WL |WL |WL |WL |WL (WL [WL |WL |WL |WL (WL [WL |WL |WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL | BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL (B BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL | BWL | BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL | BWL | BWL | BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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222 ADDS

ADD with Sign extension

[1] Assembly-L anguage For mat

ADDS #1, ERd
ADDS #2, ERd
ADDS #4, ERd

[2] Operation

ERd + 1 — ERd
ERd +2 — ERd
ERd +4 — ERd

[3] Operand size

Longword

[4] Description

This instruction adds the immediate value 1, 2, or 4 to the contents of a 32-bit register ERd
(destination operand). Unlike the ADD instruction, the condition code remains unchanged.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination ERO to ER7
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[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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223

ADDX

ADD with eXtend carry

[1] Assembly-L anguage For mat

ADDX.Sz <EAs>, <EAd>

[2] Operation
<EAd> + <EAs> + C — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction adds the source operand <EAs> and the carry flag to the contents of the
destination location <EAd> (destination operand) and stores the result in the destination location.

[5] Condition Code

I

Ul H U

T

N
7

zZ
7

\
0

C
0

T

cleared to 0.

Q<N Z

: Set to 1 if there is a carry at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise

: Set to 1 if the result is negative; otherwise cleared to 0.

Previous value remains unchanged if the result is zero; otherwise cleared to 0.

: Set to 1 if an overflow occurs; otherwise cleared to 0.

Set to 1 if there is a carry at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to 0.
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[6] Available General Registers

Usage General Register
Source Address register ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Destination Address register ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Destination
el s 2l g 3| 7| £| 3
° o o =] =] o =] o o
- E IZI;" LcI\JJ" 5 5 g ° % ?;" qu_ 5 g Lcl\lJ © © >
S| S| 8| S| §| &| 4| &| 3| 8| 8| 3| 2| 2| §| §| 3
Source £ ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7)
#x:8 B B B
#x:16 W W W
#x:32 L L L
Rs BWL | BWL BWL
@ERs BWL| BWL
@(d:2,ERs)
@(d:16,ERs)
@(d:32,ERs)
@ERs+
@ERs- BWL BWL
@+ERs
@-ERs
@(d:16,RsL.B)
@(d:16,Rs.W)
@(d:16,ERs.L)
@(d:32,RsL.B)
@(d:32,Rs.W)
@(d:32,ERs.L)
@aa:8
@aa:16
@aa:32
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224

AND

AND logical

[1] Assembly-L anguage For mat
AND.Sz <EAs>, <EAd>

[2] Operation

<EAd> A (EAs) —» <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction ANDs the source operand <EAs> with the contents of the destination location
<EAd> (destination operand) and stores the result in the destination location.

[5] Condition Code

I

Ul H U N Z

C

0

7

\4
0

Q<NZEZ

Always cleared to 0.

Previous value remains unchanged.

Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register
Source Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
| s = S0 5] 3] 5] 5| s
gl G| & el gl G| | 2| &
S| o C d 3| 2| 2| 2| €| ¢ ¢ 4| §| d| o L] 8

o Gl B 3| 2| G| G| Y| 9| 3| 2| 2| B 2| 2| §| §| &
Source [ ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7)
#x:8 B B B B B B B B B B B B B B B B B
#x:16 WL |WL WL (WL [WL |WL |WL |WL (WL [WL |WL |WL |WL (WL |[WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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225 ANDC AND Control register

[1] Assembly-L anguage For mat
ANDC #xx:8, CCR

[2] Operation

CCR A #IMM — CCR

[3] Operand Size

Byte

[4] Description

This instruction ANDs the contents of the condition-code register (CCR) with immediate data and
stores the result in CCR. No interrupt requests, including NMI, are accepted immediately after
execution of this instruction.

[5] Condition Code

I UUHUN Z V C
TITITIT|T|IT|T|T

I: Stores the corresponding bit of the result.
UI: Stores the corresponding bit of the result.
H: Stores the corresponding bit of the result.
Stores the corresponding bit of the result.
Stores the corresponding bit of the result.

Stores the corresponding bit of the result.

Stores the corresponding bit of the result.

C: Stores the corresponding bit of the result.

[6] Available Addressing Mode

Immediate
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226 ANDC AND Control register

[1] Assembly-L anguage For mat
ANDC #xx:8, EXR

[2] Operation

EXR A #IMM — EXR

[3] Operand Size

Byte

[4] Description

This instruction ANDs the contents of the extended control register (EXR) with immediate data
and stores the result in EXR. No interrupt requests, including NMI, are accepted immediately after
execution of this instruction.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.
[6] Available Addressing Mode

Immediate
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227 BAND

Bit AND

[1] Assembly-L anguage For mat

BAND #xx:3, <EAd>

[2] Operation

C A (<bit No.> of <EAd>) —» C

[3] Operand Size

Byte

[4] Description

This instruction ANDs a specified bit in the destination operand with the carry flag and stores the
result in the carry flag. The bit number is specified by 3-bit immediate data. The destination
operand contents remain unchanged.

Specified by #xx:3

Bit No. 7

<EAd>—

[5] Condition Code

Ul H U N Z V

C
—[=[=[=T=[=]=]¢

N <NZzZ

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Stores the result of the operation.

RENESAS
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2.2.8 Bcc

Branch conditionally

[1] Assembly-L anguage For mat

Bcec disp
(cc: Condition field)
[2] Operation

if condition is true, then
PC +disp —» PC
else
next

[3] Operand Size

[4] Description

If the condition specified in the condition field (cc) is satisfied, a displacement is added to the
program counter (PC) and execution branches to the resulting address. If the condition is not
satisfied, the next instruction is executed. The PC value used in the address calculation is the
starting address of the instruction immediately following the Bcc instruction. The displacement is
a signed 8-bit or 16-bit value. The branch destination address can be located in the range from
—126 to +128 bytes or —32766 to +32768 bytes from the Bcce instruction.

Mnemonic  Meaning cc Condition Signed/Unsigned*

BRA (BT) Always (true) 0000 True

BRN (BF) Never (false) 0001 False

BHI High 0010 CvZ=0 X >Y (unsigned)

BLS Low or Same 0011 CvZ=1 X <Y (unsigned)

BCC (BHS) Carry Clear (High or Same) 0100 C=0 X 2Y (unsigned)

BCS (BLO) Carry Set (LOw) 0101 C=1 X <Y (unsigned)

BNE Not Equal 0110 Z=0 X #Y (unsigned or signed)
BEQ EQual 0111 Z=1 X =Y (unsigned or signed)
BVC oVerflow Clear 1000 V=0

BVS oVerflow Set 1001 V=1
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Mnemonic  Meaning cc Condition Signed/Unsigned*
BPL PLus 1010 N=0

BMI Minus 1011 N=1

BGE Greater or Equal 1100 N@eV=0 X2>Y (signed)

BLT Less Than 1101 NoeV=1 X <Y (signed)
BGT Greater Than 1110 Zv(N®V)=0 X>Y (signed)

BLE Less or Equal 1111 Zv(N@®V)=1 X<Y (signed)

Note: * If the immediately preceding instruction is a CMP instruction, X is the general register
contents (destination operand) and Y is the source operand.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

<NZ K

: Previous value remains unchanged.

@)

: Previous value remains unchanged.

[6] Notes

1. The branch destination address must be even.
2. In machine language, BRA, BRN, BCC, and BCS are identical to BT, BF, BHS, and BLO,
respectively.
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229 BCLR Bit CLeaR

[1] Assembly-L anguage For mat

BCLR #xx:3, <EAd>
BCLR Rn, <EAd>

[2] Operation

0 — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

This instruction clears a specified bit in the destination operand to 0. The bit number can be
specified by 3-bit immediate data, or by the lower three bits of an 8-bit register Rn. The specified
bit is not tested. (The condition code remains unchanged.)

Specified by #xx:3 or Rn
BitNo. 7 | 0

<EAd> —

O—>

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0O <NZZ

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Bit number specification ROL to R7L, ROH to R7H
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2210 BCLR/EQ Bit CLeaR if EQual

[1] Assembly-L anguage For mat

BCLR/EQ #xx:3, <EAd>
BCLR/EQ Rn, <EAd>

[2] Operation

if equal (Z = 1), 0 — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

If the specified condition is satisfied, this instruction clears a specified bit in the destination
operand to 0. The bit number can be specified by 3-bit immediate data, or by the lower three bits
of an 8-bit register Rn. (The condition code remains unchanged.)

Specified by #xx:3 or Rn
Bit No. 7 l 0

<EAd> —

O —»

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZZT

Previous value remains unchanged.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Bit number specification ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2211 BCLR/NE Bit CLeaR if Not Equal

[1] Assembly-L anguage For mat

BCLR/NE #xx:3, <EAd>
BCLR/NE Rn, <EAd>

[2] Operation

if not equal (Z = 0), 0 — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

If the specified condition is satisfied, this instruction clears a specified bit in the destination
operand to 0. The bit number can be specified by 3-bit immediate data, or by the lower three bits
of an 8-bit register Rn. (The condition code remains unchanged.)

Specified by #xx:3 or Rn
BitNo. 7 | 0

<EAd> —

O —»

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZZT

Previous value remains unchanged.

Rev. 4.00 Sep. 18, 2008 Page 73 of 914
RENESAS REJ09B0102-0400
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[6] Available General Registers

Usage General Register
Bit number specification ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2212 BFLD Bit Field LoaD

[1] Assembly-L anguage For mat
BFLD #xx:8, <EAs>,Rd

[2] Operation

(<bit field> of <EAs>) — Rd

[3] Operand Size

Byte

[4] Description

This instruction loads a specified field in the source operand into an 8-bit register Rd. The
specified field is right-aligned and the upper bits are filled with Os. The bit field is specified by the
bits in 8-bit immediate data which are set to 1. (The condition code remains unchanged.)

Specified by #xx:8

7 \—l 0

Destination (general register) Filled with O

Source data (memory)

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZZ

Previous value remains unchanged.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Source Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

Destination Register direct

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.

The immediate data that specifies a bit field is limited to consecutive bits with the value 1.
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2213 BFST Bit Field STore

[1] Assembly-L anguage For mat
BFST Rs, #xx:8, <EAd>

[2] Operation

Rs — (<bit field> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction stores the contents of an 8-bit register (Rs) (data is right-aligned) into a specified
field in the destination operand. The bit field is specified by the bits in 8-bit immediate data which
are set to 1. (The condition code remains unchanged.)

7 0
Source data (general register) Don't care
|
, | 0
Destination (memory) Unchanged Unchanged

f

Specified by #xx:8
[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZzZ

Previous value remains unchanged.

Rev. 4.00 Sep. 18,2008 Page 77 of 914
RENESAS REJ09B0102-0400
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[6] Available General Registers

Usage General Register
Source ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate

Source Register direct
Destination Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.

The immediate data that specifies a bit field is limited to consecutive bits with the value 1.
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2214 BIAND Bit Invert AND

[1] Assembly-L anguage For mat
BIAND #xx:3, <EAd>

[2] Operation

C A [~ (<bit No.> of <EAd>)] —» C
[3] Operand Size

Byte

[4] Description

This instruction ANDs the inverse of a specified bit in the destination operand with the carry flag
and stores the result in the carry flag. The bit number is specified by 3-bit immediate data. The
destination operand contents remain unchanged.

Specified by #xx:3

BitNo. 7 | 0
<EAd>—»| _7' ! !
$ Invert
-
c A — c

[5] Condition Code

I Ul H U N Z V C
Yy py o

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZzZ

Stores the result of the operation.
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2215 BILD Bit Invert LoaD

[1] Assembly-L anguage For mat
BILD #xx:3, <EAd>

[2] Operation

~ (<bit No.> of <EAd>) —» C

[3] Operand Size

Byte

[4] Description

This instruction loads the inverse of a specified bit from the destination operand into the carry
flag. The bit number is specified by 3-bit immediate data. The destination operand contents remain
unchanged.

Specified by #xx:3
BitNo. 7 | 0
<EAd> | | b !

1 Invert —— C

[5] Condition Code

I Ul H U N Z V C
) o ) o

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0 < N Z T

Loaded with the inverse of a specified bit.
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2.2.16 BIOR Bit Invert inclusive OR

[1] Assembly-L anguage For mat
BIOR #xx:3, <EAd>

[2] Operation

C v [~ (<bit No.> of <EAd>)] —» C
[3] Operand Size

Byte

[4] Description

This instruction ORs the inverse of a specified bit in the destination operand with the carry flag
and stores the result in the carry flag. The bit number is specified by 3-bit immediate data. The
destination operand contents remain unchanged.

Specified by #xx:3

BitNo. 7 | 0
Invert
y'd
C \% S C

[5] Condition Code

I UUH UN Z V C
—| 7

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0O <NZZT

Stores the result of the operation.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2.2.17 BIST Bit Invert STore

[1] Assembly-L anguage For mat
BIST #xx:3, <EAd>

[2] Operation

~ C — (<bit No.> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction stores the inverse of the carry flag in a specified bit location in the destination
operand. The bit number is specified by 3-bit immediate data. Other bits in the destination operand
remain unchanged.

Specified by #xx:3

Bit No. 7 l 0
<EAd>—> ! AN ! ! !
C —Invert

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Q<N Zz

Previous value remains unchanged.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2218 BISTZ

Bit Invert STore Zero flag

[1] Assembly-L anguage For mat

BISTZ #xx:3, <EAd>

[2] Operation

~ 7 — (<bit No.> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction stores the inverse of the zero flag in a specified bit location in the destination
operand. The bit number is specified by 3-bit immediate data. Other bits in the destination operand

remain unchanged.

Bit No. 7

Specified by #xx:3

<EAd> —»

[5] Condition Code

UL H U N Z V C

Q<N Zz

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Stores the result of the operation.

— InvertAT

RENESAS
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[6] Available General Registers

Usage General Register

Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2219 BIXOR Bit Invert eXclusive OR

[1] Assembly-L anguage For mat
BIXOR #xx:3, <EAd>

[2] Operation

C @ [~ (<bit No.> of <EAd>)] —» C
[3] Operand Size

Byte

[4] Description

This instruction exclusively ORs the inverse of a specified bit in the destination operand with the
carry flag and stores the result in the carry flag. The bit number is specified by 3-bit immediate
data. The destination operand contents remain unchanged.

Specified by #xx:3

BitNo. 7 ' 0
<EAd>—» ! —7' ! !
Invert
C @ )/—> C

[5] Condition Code

I Ul H U N Z V C
——[=[=T=]=]=]¢

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0O <NZZT

Stores the result of the operation.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2220 BLD Bit LoaD

[1] Assembly-L anguage For mat
BLD #xx:3, <EAd>

[2] Operation

(<bit No.> of <EAd>) — C

[3] Operand Size

Byte

[4] Description

This instruction loads a specified bit from the destination operand into the carry flag. The bit
number is specified by 3-bit immediate data. The destination operand contents remain unchanged.

Specified by #xx:3
Bit No. 7 l 0
<EAd>—»] ! ! ! !

[5] Condition Code

I Ul H U N Z V C
) o ) o e

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

QO <NZZ

The content of a specified bit is loaded.
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2221 BNOT Bit NOT

[1] Assembly-L anguage For mat

BNOT #xx:3, <EAd>
BNOT Rn, <EAd>

[2] Operation

~ (<bit No.> of <EAd>) — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

This instruction inverts a specified bit in the destination operand. The bit number is specified by 3-
bit immediate data or by the lower 3 bits of an 8-bit register (Rn). The specified bit is not tested.
The condition code remains unchanged.

Specified by #xx:3 or Rn

BitNo. 7 | 0
| | |

YAURN

<EAd> —

[5] Condition Code

I Ul H U N Z VvV C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Q<N ZT

Previous value remains unchanged.

Rev. 4.00 Sep. 18,2008 Page 93 of 914
RENESAS REJ09B0102-0400
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[6] Available General Registers

Usage General Register

Bit number specification ROL to R7L, ROH to R7H
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2222 BOR

Bit inclusive OR

[1] Assembly-L anguage For mat

BOR #xx:3, <EAd>

[2] Operation

C v (<bit No.> of <EAd>) —» C

[3] Operand Size

Byte

[4] Description

This instruction ORs a specified bit in the destination operand with the carry flag and stores the
result in the carry flag. The bit number is specified by 3-bit immediate data. The destination
operand contents remain unchanged.

Specified by #xx:3

Bit No. 7

<EAd>—>|

[5] Condition Code

Ul H U N Z V

C
—[=[=[=T=[=]=]¢

Q<N ZET

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Stores the result of the operation.

RENESAS
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)

Absolute address (16 bits)

Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2223 BRA

BRAnNch always

[1] Assembly-L anguage For mat

BRA Rn.Sz

Examples: BRA ROL.B
BRA RO.W
BRA ERO.L

[2] Operation
PC + Rn —» PC
[3] Operand Size

[4] Description

This instruction branches unconditionally to an address which is the result of the sum of the PC
and Rn values. The PC value used in the address calculation is the start address of the instruction

immediately after this instruction.

[5] Condition Code

I Ul H U N Z V C

QO <NZzZ

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

RENESAS
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[6] Available General Registers

Usage General Register
Data register Byte ROL to R7L
Word RO to R7
Longword ERO to ER7
[7] Notes

1. The branch destination address must be even.

2. For details on BRA disp, see section 2.2.8, Bcc Branch conditionally.
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2224 BRA/S

BRANch alwayswith delay Slot

[1] Assembly-L anguage For mat

BRA/S disp

[2] Operation

PC +disp —» PC
[3] Operand Size

[4] Description

This instruction branches unconditionally to a specified address after the next instruction (delay
slot) is executed. The next instruction should be a 1-word instruction other than the block transfer,
branch, TRAPA, RTE, RTE/L, and SLEEP instructions. The displacement is a signed 8-bit value.
The branch destination address can be located in the range from —126 to +128 bytes from this
instruction.

[5] Condition Code

UL H U N Z V C

<N Z T

Q

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

[6] Notes

1.

The branch destination address must be even.

2. Interrupts are not accepted between this instruction and the next instruction.

RENESAS
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2225 BRA/BC

BRAnNch if Bit Cleared

[1] Assembly-L anguage For mat

BRA/BC #xx:3, <EAs>, disp

[2] Operation

if bit cleared

PC +disp —» PC

else

next

[3] Operand Size

Byte

[4] Description

If a specified bit in the source operand is cleared to 0, a displacement is added to the program
counter (PC) and execution branches to the resulting address. If the specified bit is set to 1, the
next instruction is executed. The PC value used in the address calculation is the start address of the
instruction immediately after this instruction. The displacement is a signed 8-bit or 16-bit value.
The signed 8- or 16-bit displacement is capable of specifying branch destination addresses in the
range from —128 to +126 bytes or from —32768 to +32766 bytes relative to the address that

follows this instruction.

[5] Condition Code

UL H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Source Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)
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2.2.26 BRA/BS BRAnNch if Bit Set

[1] Assembly-L anguage For mat

BRA/BS #xx:3, <EAs>, disp
[2] Operation

if bit set

PC +disp —» PC
else

next

[3] Operand Size
Byte
[4] Description

If a specified bit in the source operand is set to 1, a displacement is added to the program counter
(PC) and execution branches to the resulting address. If the specified bit is cleared to 0, the next
instruction is executed. The PC value used in the address calculation is the start address of the
instruction immediately after this instruction. The displacement is a signed 8-bit or 16-bit value.
The signed 8- or 16-bit displacement is capable of specifying branch destination addresses in the
range from —128 to +126 bytes or from —32768 to +32766 bytes relative to the address that
follows this instruction.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Source Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)
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2227 BSET

Bit SET

[1] Assembly-L anguage For mat

BSET #xx:3, <EAd>
BSET Rn, <EAd>

[2] Operation

1 — (<bit No.> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction sets a specified bit in the destination operand to 1. The bit number can be
specified by 3-bit immediate data, or by the lower three bits of an 8-bit register (Rn). The specified
bit is not tested. The condition code remains unchanged.

Specified by #xx:3 or Rn

Bit No. 7

<EAd>—» !

[5] Condition Code

UL H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage

General Register

Bit number specification

ROL to R7L, ROH to R7H

Destination

ROL to R7L, ROH to R7H

Address register

ERO to ER7

[7] Available Addressing Modes

Usage

Addressing Mode

Bit number specification

Immediate

Register direct

Destination Register direct
Register indirect
Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)
[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the

corresponding product.
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2228 BSET/EQ Bit SET if EQual

[1] Assembly-L anguage For mat

BSET/EQ #xx:3, <EAd>
BSET/EQ Rn, <EAd>

[2] Operation

if equal (Z=1), I — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

If the specified condition is satisfied, this instruction sets a specified bit in the destination operand
to 1. The bit number can be specified by 3-bit immediate data, or by the lower three bits of an 8-
bit register (Rn). The specified bit is not tested. The condition code remains unchanged.

Specified by #xx:3 or Rn
BitNo. 7 | 0

<EAd> —» ! ! ! ! !

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Bit number specification ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register indirect
Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2229 BSET/NE Bit SET if Not Equal

[1] Assembly-L anguage For mat

BSET/NE #xx:3, <EAd>
BSET/NE Rn, <EAd>

[2] Operation

if not equal (Z = 0), I — (<bit No.> of <EAd>)
[3] Operand Size

Byte

[4] Description

If the specified condition is satisfied, this instruction sets a specified bit in the destination operand
to 1. The bit number can be specified by 3-bit immediate data, or by the lower three bits of an 8-
bit register (Rn). The specified bit is not tested. The condition code remains unchanged.

Specified by #xx:3 or Rn
BitNo. 7 Y 0

<EAd> —» ! ! ! ! !

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Bit number specification ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Bit number specification Immediate

Register direct

Destination Register indirect
Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2.2.30 BSR Branch to SubRoutine

[1] Assembly-L anguage For mat

BSR <EA>

Examples:  BSR Label
BSR ROL.B

[2] Operation

PC —» @-SP
Effective address — PC

[3] Operand Size
[4] Description

This instruction pushes the program counter (PC) value onto the stack as a restart address, then
branches to a specified effective address. The PC value used in the address calculation is the start
address of the instruction immediately after this instruction. The PC value pushed onto the stack is
the start address of the instruction immediately after this instruction.

[5] Condition Code

I Ul H U N Z VvV C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Data register Byte ROL to R7L
Word RO to R7
Longword ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Branch address Program-counter relative (8-bit displacement)

Program-counter relative (16-bit displacement)

Program-counter relative with index register (8-bit index)

Program-counter relative with index register (16-bit index)

Program-counter relative with index register (32-bit index)

Rev. 4.00 Sep. 18,2008 Page 111 of 914

RENESAS REJ09B0102-0400



Section 2 Instruction Descriptions

2231 BSR/BC

Branch to SubRoutineif Bit Cleared

[1] Assembly-L anguage For mat

BSR/BC #xx:3, <EAs>, disp

[2] Operation

if bit cleared

PC —» @SP
PC + disp —» PC

else

next

[3] Operand Size

Byte

[4] Description

If a specified bit in the source operand is cleared to 0, a displacement is added to the program
counter (PC) and execution branches to the subroutine. If the specified bit is set to 1, the next
instruction is executed. The PC value used in the address calculation is the start address of the
instruction immediately after this instruction. The displacement is a signed 16-bit value. The
branch destination address can be located in the range from —32766 to +32768 bytes from this

instruction.

[5] Condition Code

UL H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Source Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)
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2.2.32 BSR/BS Branch to SubRoutine if Bit Set

[1] Assembly-L anguage For mat

BSR/BS #xx:3, <EAs>, disp
[2] Operation

if bit set
PC —» @-SP
PC + disp —» PC
else
next

[3] Operand Size
Byte
[4] Description

If a specified bit in the source operand is set to 1, a displacement is added to the program counter
(PC) and execution branches to the subroutine. If the specified bit is cleared to 0, the next
instruction is executed. The PC value used in the address calculation is the start address of the
instruction immediately after this instruction. The displacement is a signed 16-bit value. The
branch destination address can be located in the range from —32766 to +32768 bytes from this
instruction.

[5] Condition Code

I Ul H U N Z VvV C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Source Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)
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2233 BST Bit STore

[1] Assembly-L anguage For mat
BST #xx:3, <EAd>

[2] Operation

C — (<bit No.> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction stores the carry flag in a specified bit location in the destination operand. The bit
number is specified by 3-bit immediate data. Other bits in the destination operand remain
unchanged.

Specified by #xx:3
Bit No. 7 l 0
<EAd>—»

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the
corresponding product.
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2234

BSTZ

Bit STore Zeroflag

[1] Assembly-L anguage For mat

BSTZ #xx:3, <EAd>

[2] Operation

7. — (<bit No.> of <EAd>)

[3] Operand Size

Byte

[4] Description

This instruction stores the zero flag in a specified bit location in the destination operand. The bit
number is specified by 3-bit immediate data. Other bits in the destination operand remain

unchanged.

BitNo. 7

Specified by #xx:3

<EAd> —

[5] Condition Code

UL H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2235 BTST Bit TeST

[1] Assembly-L anguage For mat

BTST #xx:3, <EAd>
BTST Rn, <EAd>

[2] Operation

~ (<bit No.> of <EAd>) —» Z
[3] Operand Size

Byte

[4] Description

This instruction tests a specified bit in the destination operand and sets or clears the zero flag
according to the result. The bit number can be specified by 3-bit immediate data, or by the lower
three bits of an 8-bit register (Rn). The destination operand contents remain unchanged.

Specified by #xx:3 or Rn

BitNo. 7 | 0
<EAd>—» [ [ [ [ [
Test
[5] Condition Code
I Ul H U N Z VvV C
SN (SR S (U N S [

Previous value remains unchanged.
Previous value remains unchanged.
Set to 1 if a specified bit is zero; otherwise cleared to 0.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Bit number specification ROL to R7L, ROH to R7H
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2236 BXOR Bit eXclusive OR

[1] Assembly-L anguage For mat
BXOR #xx:3, <EAd>

[2] Operation

C @ (<bit No.> of <EAd>) —» C
[3] Operand Size

Byte

[4] Description

This instruction exclusively ORs a specified bit in the destination operand with the carry flag and
stores the result in the carry flag. The bit number is specified by 3-bit immediate data. The
destination operand contents remain unchanged.

Specified by #xx:3

BitNo. 7 ¢ 0
<EAd> — ! ! ! !
Y
C @ R C

[5] Condition Code

I Ul H U N Z V C
Yy py o

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Stores the result of the operation.
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[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode
Bit number specification Immediate
Destination Register direct

Register indirect

Absolute address (8 bits)
Absolute address (16 bits)
Absolute address (32 bits)

[8] Note

For details on the accessible ranges for @aa:8 or @aa: 16, see the hardware manual for the
corresponding product.
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2237 CLRMAC CLeaR MAC register

[1] Assembly-L anguage For mat
CLRMAC

[2] Operation

0 - MACH, MACL

[3] Operand Size

[4] Description

This instruction simultaneously clears registers MACH and MACL. It is available only when the
multiplier is supported.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Note

Execution of this instruction also clears the overflow flag in the multiplier to 0.
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2.2.38

CMP

CoMPare

[1] Assembly-L anguage For mat

CMP.Sz <EAs>, EAd

[2] Operation

<EAd> — <EAs>, set/clear CCR

[3] Operand Size

Byte, word, longword

[4] Description

This instruction subtracts the source operand <EAs> from the contents of the destination location
<EAd> (destination operand) and sets or clears the condition code according to the result. The
contents of the destination location remain unchanged.

[5] Condition Code

1

Ul

U

H
7

N
7

zZ
7

V_C
7|7

T

cleared to 0.

<N ZzZ

Set to 1 if there is a borrow at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise

Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

Set to 1 if an overflow occurs; otherwise cleared to 0.

C: Set to 1 if there is a borrow at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to 0.

[6] Available General Registers

Usage General Register
Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
| =l = S 5] 3| 8] 5| s
e G| & 2| 8| H| 8| 8| &
o| ol o o9 | o B 2| €| ¢ ¢ & 9] d| | 2| 9
G| 8| 3| 8| G| G| YW w| 3| B3| 8| 3| 8| B| §| §| g
Source E ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7) WL | w w
#x:8 B B B B B B B B B B B B B B B B B
#x:16 WL |WL (WL [WL |WL |WL |WL (WL [WL |[WL |WL |WL |[WL (WL |[WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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2.2.39 DAA Decimal Adjust Add

[1] Assembly-L anguage For mat
DAARd

[2] Operation

Rd (decimal adjust) - Rd

[3] Operand Size

Byte

[4] Description

Given that the result of an addition operation performed by an ADD.B or ADDX.B instruction on
4-bit BCD data is contained in an 8-bit register (Rd) and the carry and half-carry flags, the DAA
instruction adjusts the contents of the 8-bit register (Rd) (destination operand) by adding H'00,
H'06, H'60, or H'66 according to the table below.

C Flag Upper 4 Bits H Flag Lower 4 Bits  Value C Flag
before before before before Added after
Adjustment Adjustment Adjustment Adjustment (Hexadecimal) Adjustment
0 0Oto9 0 0Oto9 00 0

0 Oto8 0 AtoF 06 0

0 0Oto9 1 0Oto3 06 0

0 AtoF 0 0Oto9 60 1

0 9to F 0 AtoF 66 1

0 AtoF 1 Oto3 66 1

1 Oto2 0 0Oto9 60 1

1 Oto2 0 AtoF 66 1

1 0Oto3 1 0Oto3 66 1
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[5] Condition Code

I UL H U N Z
—[=T~]=z]¢

V. _C
*| T

Undetermined (no guaranteed value).
Set to 1 if the adjusted result is negative; otherwise cleared to 0.

Set to 1 if the adjusted result is zero; otherwise cleared to 0.

Undetermined (no guaranteed value).

C: Setto 1 if there is a carry at bit 7; otherwise remain unchanged.

[6] Available General Registers

Usage General Register

Destination ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

Valid results (8-bit register Rd contents, and C, V, Z, N, and H flags) are not assured if this
instruction is executed under conditions other than those described above.
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2240 DAS

Decimal Adjust Subtract

[1] Assembly-L anguage For mat
DAS Rd

[2] Operation

Rd (decimal adjust) - Rd

[3] Operand Size

Byte

[4] Description

Given that the result of a subtraction operation performed by a SUB.B, SUBX.B, or NEG.B
instruction on 4-bit BCD data is contained in an 8-bit register Rd and the carry and half-carry
flags, the DAS instruction adjusts the contents of the 8-bit register Rd (destination operand) by

adding H'00, HFA, H'A0, or H'9A according to the table below.

C Flag Upper 4 Bits H Flag Lower 4 Bits  Value C Flag
before before before before Added after
Adjustment Adjustment Adjustment Adjustment (Hexadecimal) Adjustment
0 Oto9 0 Oto9 00 0

0 Oto8 1 6toF FA 0

1 7t0F 0 Oto9 AO 1

1 6toF 1 6toF 9A 1

[5] Condition Code

I UL H U

N Z V
—[—[*[-TeJeT"

Undetermined (no guaranteed value).

Undetermined (no guaranteed value).

Previous value remains unchanged.

Set to 1 if the adjusted result is zero; otherwise cleared to 0.

Set to 1 if the adjusted result is negative; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register

Destination ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

Valid results (8-bit register Rd contents, and C, V, Z, N, and H flags) are not assured if this
instruction is executed under conditions other than those described above.
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2241 DEC (B) DECrement

[1] Assembly-Language Format
DEC.B Rd

[2] Operation

Rd-1—>Rd

[3] Operand Size

Byte

[4] Description

This instruction subtracts 1 from the contents of an 8-bit register (Rd) (destination operand) and
stores the result in the 8-bit register (Rd).

[5] Condition Code

I UL H U N Z VvV C
—[—[=[=[t]t]t]=

: Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.

Q<NzZ=T

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

An overflow is caused by the operation H'80 — 1 — H'7F.
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2242 DEC (W) DECrement

[1] Assembly-L anguage For mat

DEC.W #1,Rd
DEC.W #2, Rd

[2] Operation

Rd-1—Rd
Rd-2 —>Rd

[3] Operand Size
Word
[4] Description

This instruction subtracts the immediate value 1 or 2 from the contents of a 16-bit register (Rd)
(destination operand) and stores the result in the 16-bit register (Rd).

[5] Condition Code

I Ul H U N Z V C
—[=T=[=T¢]e]t]=

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

Set to 1 if an overflow occurs; otherwise cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Destination RO to R7, EO to E7
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[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

An overflow is caused by the operation H'8000 — 1 — H'7FFF, H'8000 — 2 — H'7FFE, or
H'8001 — 2 — H'7FFF.
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2243 DEC (L) DECrement

[1] Assembly-L anguage For mat

DEC.L #1, ERd
DEC.L #2, ERd

[2] Operation

ERd -1 — ERd
ERd -2 — ERd

[3] Operand Size
Longword
[4] Description

This instruction subtracts the immediate value 1 or 2 from the contents of a 32-bit register (ERd)
(destination operand) and stores the result in the 32-bit register (ERd).

[5] Condition Code

I UL H U N Z VvV C
—[—[=[=[t]t]t]=

Previous value remains unchanged.
: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

<NzzT

. Set to 1 if an overflow occurs; otherwise cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Destination ERO to ER7
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[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

An overflow is caused by the operation H'80000000 — 1 — H'7FFFFFFF, H'80000000 — 2 —
H'7FFFFFFE, or H'80000001 — 2 — H'7FFFFFFF.
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2244

DIVS

DIVide as Signed

[1] Assembly-L anguage For mat

DIVS.W/L Rs, Rd

DIVS.W/L #xx:4, Rd

[2] Operation

Rd +Rs — Rd
Rd =+ #IMM — Rd

[3] Operand Size

Word, longword

[4] Description

This instruction divides the contents of a 16- or 32-bit register (Rd) by the contents of a 16- or 32-
bit register (Rs) or a 4- bit immediate value and stores the result in the 16- or 32-bit register Rd.
The division is signed. Valid results are not assured if division by zero is attempted or an overflow

occurs. A 4-bit immediate data in the source operand is extended to a 16- or 32-bit unsigned data.

[5] Condition Code

I

Ul H U

\4

C

N
7

zZ
7

Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

Set to 1 if the quotient is negative; otherwise cleared to 0.

Set to 1 if the divisor is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register

Source Word RO to R7, EO to E7
Longword ERO to ER7

Destination Word RO to R7, EOto E7
Longword ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate

Destination Register direct

[8] Note

The N flag is set to 1 when the signs of the dividend and divisor are different and cleared to 0
when they are the same. Accordingly, the N flag will be set to 1 in some cases where the quotient
is 0.
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2245 DIVU DIVide as Unsigned

[1] Assembly-L anguage For mat

DIVU.W/L Rs, Rd
DIVU.W/L #xx:4, Rd

[2] Operation

Rd + Rs — Rd
Rd =+ #IMM — Rd

[3] Operand Size
Word, longword
[4] Description

This instruction divides the contents of a 16- or 32-bit register (Rd) by the contents of a 16- or 32-
bit register (Rs) or a 4-bit immediate value and stores the result in the 16- or 32-bit register Rd.
The division is unsigned. Valid results are not assured if division by zero is attempted. A 4-bit
immediate data in the source operand is extended to a 16- or 32-bit unsigned data.

[5] Condition Code

I UUH UN Z V C
—=l=l=lzlzl=]=

Previous value remains unchanged.

Set to 1 if the divisor is negative; otherwise cleared to 0.
Set to 1 if the divisor is zero; otherwise cleared to 0.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Source Word RO to R7, EO to E7
Longword ERO to ER7

Destination Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct
4-bit immediate

Destination Register direct

[8] Note

The N flag is set to 1 when the signs of the dividend and divisor are different and cleared to 0
when they are the same. Accordingly, the N flag will be set to 1 in some cases where the quotient

is 0.
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2.2.46 DIVXS DIVide eXtend as Signed

[1] Assembly-L anguage For mat

DIVXS.B/W Rs, Rd
DIVXS.B/W #xx:4, Rd

[2] Operation

Rd +Rs — Rd
Rd =+ #IMM — Rd

[3] Operand Size
Byte, word
[4] Description

This instruction divides the lower 16 or 32 bits of the contents of the destination register (Rd) by
the source operand and stores the 16- or 32-bit result in the destination register. The division is
signed. The operation performed on 8-bit operands is 16 bits + 8 bits — 8-bit quotient and 8-bit
remainder, and the operation performed on 16-bit operands is 32 bits + 16 bits — 16-bit quotient
and 16-bit remainder. The quotient is placed in the lower 8 or 16 bits of Rd. The remainder is
placed in the upper 8 or 16 bits of Rd. The sign of the remainder matches the sign of the dividend.
A 4-bit immediate data in the source operand is extended to an 8- or 16-bit unsigned data. Valid
results are not assured if division by zero is attempted or an overflow occurs.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Set to 1 if the quotient is negative; otherwise cleared to 0.
Set to 1 if the divisor is zero; otherwise cleared to 0.

Previous value remains unchanged.

Previous value remains unchanged.

Rev. 4.00 Sep. 18,2008 Page 140 of 914
REJ09B0102-0400 RENESAS



Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register

Source Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Destination Byte RO to R7, EOto E7
Word ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate

Destination Register direct
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2247 DIVXU DIVide eXtend as Unsigned

[1] Assembly-L anguage For mat

DIVXU.B/W Rs, Rd
DIVXU.B/W #xx:4, Rd

[2] Operation

Rd +Rs — Rd
Rd =+ #IMM — Rd

[3] Operand Size
Byte, word
[4] Description

This instruction divides the lower 16 or 32 bits of the contents of the destination register (Rd) by
the source operand and stores the 16- or 32-bit result in the destination register. The division is
unsigned. The operation performed on 8-bit operands is 16 bits + 8 bits — 8-bit quotient and 8-bit
remainder, and the operation performed on 16-bit operands is 32 bits + 16 bits — 16-bit quotient
and 16-bit remainder. The quotient is placed in the lower 8 or 16 bits of Rd. The remainder is
placed in the upper 8 or 16 bits of Rd. A 4-bit immediate data in the source operand is extended to
an 8- or 16-bit unsigned data. Valid results are not assured if division by zero is attempted or an
overflow occurs.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Set to 1 if the divisor is negative; otherwise cleared to 0.
Set to 1 if the divisor is zero; otherwise cleared to 0.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Source Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Destination Byte RO to R7, EOto E7
Word ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate

Destination Register direct
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2.2.48 EEPMOV (B) MOVedatato EEPROM

[1] Assembly-L anguage For mat

EEPMOV.B

[2] Operation

if R4L # 0 then
Repeat @ERS5+ — @ER6+
R4L -1 - R4L
Until R4L =0
else
next

[3] Operand Size

[4] Description

This instruction performs a block data transfer. It moves data from a memory location specified in
ERS5 to a memory location specified in ER6, increments ERS and ER6, decrements R4L, and
repeats these operations until R4L reaches zero. Execution then proceeds to the next instruction.
Byte data is transferred for each transfer. R4L contains the number of bytes to be transferred. The
byte symbol (B) in the assembly-language format above designates an 8-bit register R4L used in
this instruction to indicate the amount of transfer data (allowing a maximum 255 bytes to be
transferred). No interrupts are detected while the block transfer is in progress. When the
EEPMOV.B instruction ends, R4L contains 0 (zero), and ERS5 and ER6 contain the last transfer
address + 1.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.
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2249 EEPMOV (W) MOVedatato EEPROM

[1] Assembly-L anguage For mat

EEPMOV.W

[2] Operation

if R4 # 0 then
Repeat @ERS5+ — @ER6+
R4-1—->R4
UntilR4 =0
else
next

[3] Operand Size

[4] Description

This instruction performs a block data transfer. It moves data from a memory location specified in
ERS5 to a memory location specified in ER6, increments ERS and ER6, decrements R4, and
repeats these operations until R4 reaches zero. Execution then proceeds to the next instruction.
Byte data is transferred for each transfer. R4 contains the number of bytes to be transferred. The
word symbol (W) in the assembly-language format above designates a 16-bit register R4 used in
this instruction to indicate the amount of transfer data (allowing a maximum 65535 bytes to be
transferred). All interrupts are detected while the block transfer is in progress.

If no interrupt occurs while the EEPMOV.W instruction is executing, R4 contains 0 (zero), and
ERS5 and ER6 contain the last transfer address + 1 when the EEPMOV.W instruction ends. If an
interrupt occurs, interrupt exception handling begins after the current byte has been transferred. At
this time, R4 indicates the number of bytes remaining to be transferred. ERS and ER6 indicate the
next transfer addresses. The PC value pushed onto the stack in interrupt exception handling is the
start address of the instruction immediately after the EEPMOV.W instruction.
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[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] EEPMOV.W Instruction and Interrupts

If an interrupt request occurs while the EEPMOV. W instruction is being executed, interrupt
exception handling is carried out after the current byte has been transferred. Register contents are
then as follows:

ERS5:  Start address of remaining source data to be transferred
ER6:  Start address of remaining destination data to be transferred
R4: Number of bytes remaining to be transferred

The PC value pushed on the stack in interrupt exception handling is the start address of the
instruction immediately after the EEPMOV.W instruction. Programs should be coded as follows
to allow generation of interrupts during execution of the EEPMOV.W instruction.

Example:

L1: EEPMOV.W
MOV.W R4,R4
BNE L1

Interrupt requests other than NMI are not accepted if they are masked in the CPU.

During execution of the EEPMOV.B instruction no interrupts are accepted, including NMI.
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2.2.50 EXTS EXTend as Signed

[1] Assembly-L anguage For mat

EXTS.W/L <EAd>
EXTS.L #2, <EAd>

[2] Operation

Sign extension <EAd> — <EAd>
[3] Operand Size

Word, longword

[4] Description

This instruction sign-extends the contents of the destination location <EAd> (destination operand).

EXTS.W <EAd> copies the sign bit (bit 7) of the lower 8 bits in a 16-bit destination operand in
the upward direction to extend the data to word data.

EXTS.L <EAd> copies the sign bit (bit 15) of the lower 16 bits in a 32-bit destination operand in
the upward direction to extend the data to longword data.

EXTS.L #2, <EAd> copies the sign bit (bit 7) of the lower 8 bits in a 32-bit destination operand in
the upward direction to extend the data to longword data.

Rd Rd

Bit 15 7 0 Bit 15 7 0
EXTS.W |Don't care| | | [ [T |

T Sign bit Sign extension
Bit 31 15 0 Bit 31 15 0
EXTSL | Don't care | | | — | Sign extension | | |

T Sign bit
Bit 31 7 0 Bit 31 7 0
EXTS.L#2 | Don't care |1 | | Sign extension | | |
T Sign bit
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[5] Condition Code

I UUH UN Z
—|—|T |7

VvV C
N 0| —

H: Previous value remains unchanged.

N: Set to 1 if the result is negative; otherwise cleared to 0.

Z: Setto 1 if the result is zero; otherwise cleared to 0.
V: Always cleared to 0.
C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Destination Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Destination
- =| = o = = I T I =
2| b O | 8| G| 2| 2| &
of Sl el gl 3| 2| Bl 2| €| €| ¢ 8| | 8| | | @
G| S| 2| 2| G| G| ¥ w| 2| 2| 3| 2| 2| 3| §| §&| §
Source £ ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
— WL [WL | WL |WL [WL |WL [WL|WL |WL |[WL |[WL |WL [WL|WL | WL WL | WL
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2251 EXTU EXTend as Unsigned

[1] Assembly-L anguage For mat

EXTU.W/L <EAd>
EXTU.L #2, <EAd>

[2] Operation

Zero extension <EAd> — <EAd>
[3] Operand Size

Word, longword

[4] Description

This instruction zero-extends the contents of the destination location <EAd> (destination
operand).

EXTU.W <EAd> fills the upper 8 bits of a 16-bit destination operand with 0s. EXTU.L <EAd>
fills the upper 16 bits of a 32-bit destination operand with 0s. EXTU.L #2, <EAd> fills the upper
24 bits of a 32-bit destination operand with Os.

Rd Rd
Bit 15 7 0 Bit 15 7 0
EXTU.W | Don't care | | | | |
Zero extension

Bit 31 15 0 Bit 31 15 0

EXTUL | Don'‘tcare | | — | Zeroextension | |

Bit 31 7 0 Bit 31 7 0

EXTU.L #2 | Don't care | | | Zero extension | |

[5] Condition Code

I Ul H U N Z V C
—|—l—=]=]01]Z]|0|—

H: Previous value remains unchanged.
N: Always cleared to 0.
Z: Setto 1 if the result is zero; otherwise cleared to 0.

V: Always cleared to 0.
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C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Destination Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Available Addressing M odes
Destination
-| 5| = 21 =] 3| 3| 2| 2
el G| & | 8| G| 8| 2| G
w =) al + . ° ° =) <) © ol ol ol © N
I Bl S| 5| S| 5| 5| 8| 6| 5| 5| 5| 8| S| 5§ 5| %
Source o ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
— WL |WL [WL |WL |WL |[WL [WL |WL |WL |WL [WL|WL |WL |[WL |[WL WL | WL
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2.2.52

INC (B)

INCrement

[1] Assembly-L anguage For mat
INC.B Rd

[2] Operation

Rd+1—>Rd

[3] Operand Size

Byte

[4] Description

This instruction increments an 8-bit register (Rd) (destination operand) and stores the result in the

8-bit register (Rd).

[5] Condition Code

I

Ul

H

U

C

N
7

zZ
7

\
7

C: Previous value remains unchanged.

[6] Available General Registers

Usage

Previous value remains unchanged.

Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

Set to 1 if an overflow occurs; otherwise cleared to 0.

General Register

Destination

ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage

Addressing Mode

Destination

Register direct

RENESAS
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[8] Note

An overflow is caused by the operation H7F + 1 — H'80.
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2.2.53

INC (W)

INCrement

[1] Assembly-L anguage For mat

INC.W #1,Rd

INC.W #2,Rd

[2] Operation

Rd+1—Rd
Rd+2 —Rd

[3] Operand Size

Word

[4] Description

This instruction adds the immediate value 1 or 2 to the contents of a 16-bit register (Rd)
(destination operand) and stores the result in the 16-bit register (Rd).

[5] Condition Code

1

Ul

H

U

C

N
7

zZ
7

\
7

<NZ T

C: Previous value remains unchanged.

[6] Available General Registers

Usage

: Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.

General Register

Destination

RO to R7, EO to E7

RENESAS
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[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

An overflow is caused by the operation H7FFF + 1 — H'8000, H'7FFF + 2 — H'8001, or H'7FFE
+ 2 — H'8000.
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2254 INC (L) INCrement

[1] Assembly-L anguage For mat

INC.L #1, ERd
INC.L #2, ERd

[2] Operation

ERd + 1 — ERd
ERd +2 — ERd

[3] Operand Size

Longword

[4] Description

This instruction adds the immediate value 1 or 2 to the contents of a 32-bit register (ERd)
(destination operand) and stores the result in the 32-bit register (ERd).

[5] Condition Code

UL H U C

N Z V
—[—[=[=[t]t]t]=

<NZ T

: Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.
C:

Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Destination ERO to ER7
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[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

An overflow is caused by the operation H7FFFFFFF + 1 — H'80000000, H'7FFFFFFF + 2 —
H'80000001, or H'7FFFFFFE + 2 — H'80000000.
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2.2.55 JMP

JuMP

(1]

Assembly-L anguage For mat

JMP <EA>

Examples:

(2]

JMP @]label:24
JMP @ @]label:7

Operation

Effective address — PC

(3]

(4]

Operand Size

Description

This instruction branches unconditionally to a specified effective address.

(5]

1

Condition Code

UL H U N Z V C

<NZ T

C:

(6]

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

Available General Registers

Usage

General Register

Address register

ERO to ER7

RENESAS
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[7] Available Addressing Modes

Usage Addressing Mode

Branch address Register indirect

Absolute address (24 bits)

Absolute address (32 bits)

Memory indirect

Extended memory indirect
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2.2.56 JSR

Jump to SubRoutine

[1] Assembly-L anguage For mat

JSR <EA>

Examples:

JSR @label:32

JSR @ @label:8

[2] Operation

PC —» @-SP
Effective address — PC

[3] Operand Size

[4] Description

This instruction pushes the PC value onto the stack as a restart address, then branches to a
specified effective address. The PC value pushed onto the stack is the start address of the
instruction immediately after this instruction.

[5] Condition Code

UL H U N Z V C

QO <NZzZ

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

RENESAS
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[6] Available General Registers

Usage General Register

Address register ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Branch address Register indirect

Absolute address (24 bits)

Absolute address (32 bits)

Memory indirect

Extended memory indirect
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2.2.57 LDC (B) LoaD to Control register

[1] Assembly-L anguage For mat

LDC.B <EAs>, CCR

[2] Operation

<EAs> — CCR

[3] Operand Size

Byte

[4] Description

This instruction loads the source operand contents into the condition-code register (CCR).

No interrupt requests, including NMI, are accepted immediately after execution of this instruction.

[5] Condition Code

Ul

H UN Z V C
TITITIT|T|T|T

<N Z T =

Loaded from the corresponding bit in the source operand.

: Loaded from the corresponding bit in the source operand.

: Loaded from the corresponding bit in the source operand.

Loaded from the corresponding bit in the source operand.

: Loaded from the corresponding bit in the source operand.
C:

Loaded from the corresponding bit in the source operand.

[6] Available General Registers

Usage General Register

Source ROL to R7L, ROH to R7H
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

8-bit immediate
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2.2.58 LDC (B)

LoaD to Control register

[1] Assembly-L anguage For mat

LDC.B <EAs>, EXR

[2] Operation

<EAs> — EXR

[3] Operand Size

Byte

[4] Description

This instruction loads the source operand contents into the extended control register (EXR).

No interrupt requests, including NMI, are accepted for three states after execution of this
instruction.

[5] Condition Code

UL H U N Z V C

<NZ T

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Source

ROL to R7L, ROH to R7H
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

8-bit immediate
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2259 LDC (W) LoaD to Control register

[1] Assembly-L anguage For mat
LDC.W <EAs>, CCR

[2] Operation

(EAs) - CCR

[3] Operand Size

Word

[4] Description

This instruction loads the source operand contents into the condition-code register (CCR).
Although CCR is a byte register, the load operation is performed in words. The contents of the
start address are loaded into CCR.

No interrupt requests, including NMI, are accepted immediately after execution of this instruction.
[5] Condition Code

I U H UN Z V C
TITITIT|T|T|T

Loaded from the corresponding bit in the source operand.
: Loaded from the corresponding bit in the source operand.
: Loaded from the corresponding bit in the source operand.

Loaded from the corresponding bit in the source operand.

<N Z T =

: Loaded from the corresponding bit in the source operand.

C: Loaded from the corresponding bit in the source operand.

[6] Available General Registers

Usage General Register
Address register ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register indirect

Register indirect with displacement

Register indirect with post-increment

Absolute address (16 bits)

Absolute address (32 bits)
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2.2.60 LDC (W)

LoaD to Control register

[1] Assembly-L anguage For mat

LDC.W <EAs>, EXR

[2] Operation

(EAs) — EXR

[3] Operand Size

Word

[4] Description

This instruction loads the source operand contents into the extended control register (EXR).
Although EXR is a byte register, the load operation is performed in word units. The contents of
the start address are loaded into EXR.

No interrupt requests, including NMI, are accepted immediately after execution of this instruction.

[5] Condition Code

UL H U N Z V C

<NZ T

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Address register

ERO to ER7

RENESAS
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register indirect

Register indirect with displacement

Register indirect with post-increment

Absolute address (16 bits)

Absolute address (32 bits)
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2261 LDC (L) Load to Control register

[1] Assembly-L anguage For mat

LDC.L ERs, VBR
LDC.L ERs, SBR

[2] Operation

ERs — VBR
ERs — SBR

[3] Operand Size
Longword
[4] Description

This instruction transfers the contents of a 32-bit register (ERs) into a base register (VBR or SBR).

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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2.2.62 LDM

LoaD to Multipleregisters

[1] Assembly-L anguage For mat

LDM.L @SP+, <register list>

[2] Operation

@SP+ — ERn (register list)

[3] Operand Size

Longword

[4] Description

This instruction restores data saved on the stack to the multiple registers specified in a register list.
Registers are restored in descending order of the register numbers. Two, three, or four registers
can be restored by one LDM instruction. The register numbers should be serial.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Register list ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Register list Register direct (ERn — ERn + 1)
Register direct (ERn — ERn + 2)
Register direct (ERn — ERn + 3)

[8] Notes

1. If ER7 is selected and saved on the stack, the saved data is read from the stack, however, it is
not restored to ER7.

2. The register numbers of ERO and ER7 are not considered as serial numbers.
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2.2.63 LDMAC

LoaD to MAC register

[1] Assembly-L anguage For mat

LDMAC ERs, MAC register

[2] Operation

ERs - MACH

or

ERs - MACL

[3] Operand Size

Longword

[4] Description

This instruction transfers the contents of a general register to a MAC register (MACH or MACL).

If the transfer is to MACH, only the lowest 10 bits of the general register are transferred.

This instruction is available only when the multiplier is supported.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Source ERO to ER7
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[7] Available Addressing Mode

Usage Addressing Mode
Source Register direct
[8] Note

Execution of this instruction clears the overflow flag in the multiplier to 0.
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2.2.64 MAC Multiply and ACcumulate

[1] Assembly-L anguage For mat

MAC @ERn+, @ERm+
[2] Operation

(EAn) X (EAm) + MAC register - MAC register
ERn +2 — ERn
ERm + 2 — ERm

[3] Operand Size

[4] Description

This instruction performs signed multiplication on two 16-bit operands at addresses given by the
contents of general registers (ERn and ERm), adds the 32-bit result to the contents of the MAC
register, and stores the sum in the MAC register. After this operation, ERn and ERm are both
incremented by 2. The operation can be carried out in saturating or non-saturating mode,
depending on the MACS bit in the system control register (SYSCR).

In non-saturating mode, MACH and MACL are concatenated to store a 42-bit result. The value of
bit 41 is copied into the upper 22 bits of MACH as a sign extension.

In saturating mode, only MACL is valid, and the result is limited to the range from H'80000000
(minimum value) to H'7FFFFFFF (maximum value). If the result overflows in the negative
direction, H'80000000 (minimum value) is stored in MACL. If the result overflows in the positive
direction, H'7FFFFFFF (maximum value) is stored in MACL. The LSB of MACH indicates the
status of the overflow flag (V-MULT) in the multiplier. Other bits retain their previous contents.
For details, see the hardware manual for the corresponding product.

This instruction is available only when the multiplier is supported.
[5] Condition Code

I Ul H U N Z V C

H: Previous value remains unchanged.
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N: Previous value remains unchanged.
Z: Previous value remains unchanged.
V: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode
General register Register indirect with post-increment
[8] Notes

1. Flags (N, Z, and V) indicating the result of the MAC instruction can be set in the condition-
code register (CCR) by the STMAC instruction.

2. If ERn and ERm are the same register, the execution addresses are ERn and ERn + 2. After
execution, the value of ERn is ERn + 4.

3. If the MACS bit is modified during execution of a MAC instruction, the result cannot be
guaranteed.

[9] Modification of Flags

The multiplier has N-MULT, Z-MULT, and V-MULT flags that indicate the results of MAC
instructions. These flags are separated from the condition-code register (CCR). The values of these
flags can be set in the N, Z, and V flags of CCR only by the STMAC instruction.

N-MULT and Z-MULT are modified only by MAC instructions. V-MULT retains a value
indicating whether an overflow has occurred in the past, until it is cleared by execution of the
CLRMAC or LDMAC instruction.

The setting and clearing conditions for these flags are given below.
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e N-MULT (Negative Flag)

Saturating mode Setting condition Set when bit 31 of MACL is set to 1 by execution of a
MAC instruction

Clearing condition  Cleared when bit 31 of MACL is cleared to 0 by
execution of a MAC instruction

Non-saturating Setting condition Set when bit 41 of MACH is set to 1 by execution of a
mode MAC instruction

Clearing condition  Cleared when bit 41 of MACH is cleared to 0 by
execution of a MAC instruction

e Z-MULT (Zero Flag)

Saturating mode Setting condition Set when MACL is cleared to 0 by execution of a MAC
instruction

Clearing condition  Cleared when MACL is not cleared to 0 by execution of
a MAC instruction

Non-saturating Setting condition Set when MACH and MACL are both cleared to 0 by
mode execution of a MAC instruction

Clearing condition  Cleared when MACH or MACL is not cleared to 0 by
execution of a MAC instruction

e V-MULT (Overflow Flag)

Saturating mode Setting condition Set when the result of a MAC instruction overflows the
range from H'80000000 (minimum) to H'7FFFFFFF

(maximum)
Clearing condition  Cleared when a CLRMAC or LDMAC instruction is
executed*
Non-saturating Setting condition Set when the result of a MAC instruction overflows the
mode range from H'20000000000 (minimum) to

H'1FFFFFFFFFF (maximum)

Clearing condition  Cleared when a CLRMAC or LDMAC instruction is
executed*

Note: * Not cleared even when the result of a MAC instruction is within the above range.

The N-MULT, Z-MULT, and V-MULT flags are not modified by switching between saturating
and non-saturating modes, or by execution of a multiply instruction (MULXU or MULXS).

e Example
CLRMAC
MAC @ERI1+,@ER2+
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MAC @ERI+,@ER2+

MAC @ERI+,@ER2+
NOP

STMAC MACH,ER3
CLRMAC

STMAC MACH,ER3

<—— Overflow occurs

«——— Result=0

«——— CCR(N=0,Z=1,V=1)

¢« CCR(N=0,Z=1,V=0)
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2.2.65 MOV MOVedata

[1] Assembly-L anguage For mat
MOV.Sz <EAs>, <EAd>

[2] Operation

<EAs> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction transfers the source operand <EAs> into the destination location, tests the
transferred data, and sets CCR according to the result.

[5] Condition Code

I Ul H U N Z
—[=[=]=[z[¢

vV C
0

Previous value remains unchanged.
Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EOto E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination

-l 5| = 21 = 3| 3] = 3

Bl BB | || B2 &2l & ||,
Source & ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7) WL
#x:4 BW [BW
#x:8 B BWL | BWL| BWL| BWL| BWL | BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
#x:16 WL |WL [WL |WL |[WL |WL |WL |WL [WL |WL [WL |WL |WL |WL |WL WL | WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL | BWL| BWL| BWL| BWL | BWL| BWL | BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | B BWL | BWL
@ERs BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL | BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL | BWL| BWL| BWL| BWL | BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL | BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) | BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) | BWL|BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL| BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) | BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) | BWL|BWL| BWL|BWL|BWL|BWL|BWL|BWL|BWL | BWL| BWL | BWL| BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL | BWL| BWL| BWL| BWL | BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL | BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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2.2.66 MOVA M OV e effective Addr ess

[1] Assembly-L anguage For mat
MOVA/Sz @(d, <EAs>), ERd
[2] Operation

d + <EAs> — ERd

[3] Operand Size

Index: Byte, word

[4] Description

This instruction zero-extends the source operand (index), shifts the data by the specified bits to the
left, and adds the shifted data with the displacement to obtain an effective address. The result is
stored in a 32-bit register (ERd).

MOVA/B is used when accessing the obtained effective address in bytes and the data is not shifted
to the left. MOV A/W is used when accessing the obtained effective address in words and the data
is shifted by 1. MOVA/L is used when accessing the obtained effective address in longwords and
the data is shifted by 2.

e Example
MOVA/L @(H'FFFFFF00, ROL.B), ER1
MOV.L @ERI, ER2

The source operand can be selected from byte data or word data independent of the size in
MOVA/B, MOVA/W, or MOVA/L. An example is shown below.

e Example

MOVA/L @(H'FFFFFF00, @ (H'FFFFF000, R0.W).B), ER1

Selects the size for Selects the source Selects the size of
an access to the effective operand. the source operand.
address.

In this case, the operation is identical to the following operation.

MOV.B @ (H'FFFFF000, RO.W), R1L
MOVA/L @(H'FFFFF000, R1L.B), ER1
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[5] Condition Code

I

UL H U N Z V C

0O<NZT

[6] Available General Registers

Usage

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

General Register

Source (index)

Destination

Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
ERO to ER7

[7] Available Addressing Modes

Usage

Addressing Mode

Source(index)

Register direct

Register indirect

Register indirect with displacement

Index register indirect with displacement

Register indirect with post-increment

Register indirect with post-decrement

Register indirect with pre-increment

Register indirect with pre-decrement

Destination

Register direct

RENESAS
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[8] Notes

When the addressing mode of the source operand (index) is register direct and the numbers of the
source and destination general registers are the same, the short format can be used. For details, see
section 2.4, List of Instruction Codes.

Example:

MOVA/W @(H'FFFF8000, R1L,B), ER1
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2.2.67 MOVFPE MOVe From Peripheral with E clock

[1] Assembly-L anguage For mat
MOVFPE @aa:16, Rd
[2] Operation

(EAs) > Rd
Synchronized with E clock

[3] Operand Size
Byte
[4] Description

This instruction transfers memory contents specified by a 16-bit absolute address to a general
register Rd in synchronization with an E clock, tests the transferred data, and sets CCR according
to the result.

Note: Avoid using this instruction in microcomputers without an E clock output pin, or in single-
chip mode.

[5] Condition Code

I UL H U N Z
—[=T=]=Tz]¢

vV C
0

: Previous value remains unchanged.
: Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

<N Z T

: Always cleared to 0.
C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination ROL to R7L, ROH to R7H
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[7] Available Addressing Modes

Usage Addressing Mode
Source Absolute address (16 bits)
Destination Register direct

[8] Notes

1. This instruction cannot be used with addressing modes other than the above, and cannot
transfer word data or longword data.

2. For details on data transfer using this instruction, see the hardware manual for the
corresponding product.
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2.2.68 MOVMD (B) MOVe Multiple Data

[1] Assembly-L anguage For mat

MOVMD.B
[2] Operation

Repeat @ER5+ — @ER6+
R4-1—->R4
Until R4=0

[3] Operand Size
Transfer data: Byte
[4] Description

This instruction performs a block data transfer. Byte data is consecutively transferred for each data
transfer. This instruction transfers the contents of a memory location pointed to by ER5 to a
memory location pointed to by ER6, increments the contents of ERS and ER6, decrements the R4
contents, and repeats these operations until R4 reaches zero. Execution then proceeds to the next
instruction. R4 contains the number of transfers to be carried out. (When setting 0 in R4, it is
considered as 65536.)

If an interrupt request occurs while the MOVMD instruction is being executed, interrupt exception
handling is carried out after the current byte has been transferred. The PC value pushed onto the
stack in interrupt exception handling is the address of this instruction. The remaining data
continues to be transferred after returning from the interrupt handling routine.

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0 < N Z T

Previous value remains unchanged.
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2.2.69 MOVMD (W) MOVe Multiple Data

[1] Assembly-L anguage For mat

MOVMD.W
[2] Operation

Repeat @ER5+ — @ER6+
R4-1—>R4
Until R4=0

[3] Operand Size
Transfer data: Word
[4] Description

This instruction performs a block data transfer. Word data is consecutively transferred for each
data transfer. This instruction transfers the contents of a memory location pointed to by ERS to a
memory location pointed to by ER6, increments the contents of ERS and ER6 by 2, decrements
the R4 contents, and repeats these operations until R4 reaches zero. Execution then proceeds to the
next instruction. R4 contains the number of transfers to be carried out. (When setting 0 in R4, it is
considered as 65536.)

If an interrupt request occurs while the MOVMD instruction is being executed, interrupt exception
handling is carried out after the current word has been transferred. The PC value pushed on the
stack in interrupt exception handling is the address of this instruction. The remaining data
continues to be transferred after returning from the interrupt handling routine.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
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2270 MOVMD (L) MOVe Multiple Data

[1] Assembly-L anguage For mat

MOVMD.L
[2] Operation

Repeat @ER5+ — @ER6+
R4-1—->R4
Until R4=0

[3] Operand Size
Transfer data: Longword
[4] Description

This instruction performs a block data transfer. Longword data is consecutively transferred for
each data transfer. This instruction transfers the contents of a memory location pointed to by ERS
to a memory location pointed to by ER6, increments the contents of ER5 and ER6 by 4,
decrements the R4 contents, and repeats these operations until R4 reaches zero. Execution then
proceeds to the next instruction. R4 contains the number of transfers to be carried out. (When
setting 0 in R4, it is considered as 65536.)

If an interrupt request occurs while the MOVMD instruction is being executed, interrupt exception
handling is carried out after the current longword has been transferred. The PC value pushed on
the stack in interrupt exception handling is the address of this instruction. The remaining data
continues to be transferred after returning from the interrupt handling routine.

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

0 < N Z T

Previous value remains unchanged.
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2271 MOVSD

MOVe String Data

[1] Assembly-L anguage For mat

MOVSD disp
[2] Operation

Repeat @ER5+ — @ER6
if @ER6 ==0 then {
ER6 +1 — ER6
R4-1—->R4
goto next + disp
}
ER6 + 1 — ER6
R4-1—->R4
UntilR4 =0

[3] Operand Size
Transfer data: Byte

[4] Description

This instruction performs a block data transfer. Byte data is consecutively transferred for each data
transfer. This instruction transfers the contents of a memory location pointed to by ER5 to a
memory location pointed to by ER6, increments the contents of ERS and ER6, and decrements the
R4 contents. Execution then proceeds to the next instruction. Transferring zero data (H'00) stops
the transfer. A displacement is added to the program counter (PC) and execution branches to the
resulting address. The PC value used in the address calculation is the start address of the
instruction immediately after this instruction. The displacement is a signed 16-bit value. The
maximum number of transfers is specified by R4 (when setting 0 in R4, it is considered as 65536).
The above operations are repeated until R4 reaches zero.

If an interrupt request occurs while the MOVSD instruction is being executed, interrupt exception
handling is carried out after the current byte has been transferred. The PC value pushed on the
stack in interrupt exception handling is the address of this instruction. The remaining data

continues to be transferred after returning from the interrupt handling routine.
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[5] Condition Code

I Ul H U N Z V C

Q<N Zz

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

RENESAS
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2272 MOVTPE MOVe To Peripheral with E clock

[1] Assembly-L anguage For mat
MOVTPE Rs, @aa:16
[2] Operation

Rs — (EAd)
Synchronized with E clock

[3] Operand Size
Byte
[4] Description

This instruction stores the contents of a general register Rs (source operand) to the location of an
operand specified by a 16-bit absolute address in synchronization with an E clock, tests the
transferred data, and sets CCR according to the result.

Note: Avoid using this instruction in microcomputers without an E clock output pin, or in single-
chip mode.

[5] Condition Code

I Ul H U N Z
—[=[=]=[z[¢

vV C
0

Previous value remains unchanged.
Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Source ROL to R7L, ROH to R7H
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[7] Available Addressing Modes

Usage Addressing Mode
Source Register direct
Destination Absolute address (16 bits)
[8] Notes

1. This instruction cannot be used with addressing modes other than the above, and cannot load
word data or longword data.

2. For details on data transfer using this instruction, see the hardware manual for the
corresponding product.
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2273 MULS M UL tiply as Signed

[1] Assembly-L anguage For mat

MULS.W/L Rs, Rd
MULS.W/L #xx:4, Rd

[2] Operation

Rd xRs — Rd
Rd x #IMM — Rd

[3] Operand Size
Word, longword
[4] Description

This instruction multiplies the contents of a 16- or 32-bit register (Rd) by the contents of a 16- or
32-bit register (Rs) or 4-bit immediate value and stores the result (only the lower 16 or 32 bits) in
the 16- or 32-bit register (Rd). (The upper 16 or 32 bits of the result are ignored. The Z or N flag
also changes according to the contents of the lower 16 or 32 bits regardless of the contents of the
upper 16 or 32 bits.) The multiplication is signed.

[5] Condition Code

I UUHUN Z V C
——=l=l=lzlzl=]=

Previous value remains unchanged.
Set to 1 if the result (the data stored in Rd) is negative; otherwise cleared to 0.
Set to 1 if the result (the data stored in Rd) is zero; otherwise cleared to 0.

Previous value remains unchanged.

Previous value remains unchanged.

Rev. 4.00 Sep. 18,2008 Page 192 of 914
REJ09B0102-0400 RENESAS



Section 2 Instruction Descriptions

[6] Available General Registers

Usage General Register

Source Word RO to R7, EO to E7
Longword ERO to ER7

Destination Word RO to R7, EOto E7
Longword ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate
Destination Register direct
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2.2.74 MULSU M UL tiply as Signed

[1] Assembly-L anguage For mat

MULS/U.L Rs, Rd
MULS/U.L #xx:4, Rd

[2] Operation

Rd x Rs — Rd (upper 32 bits)
Rd x #IMM — Rd (upper 32 bits)

[3] Operand Size
Longword
[4] Description

This instruction multiplies the contents of a 32-bit register (Rd) by the contents of a 32-bit register
(Rs) or 4-bit immediate value and stores the upper 32 bits of the result in the 32-bit register (Rd).
(The lower 32 bits of the result are ignored. The Z or N flag also changes according to the contents
of the upper 32 bits regardless of the contents of the lower 32 bits.) The multiplication is signed.

This instruction is available only when the multiplier is supported.
[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
: Set to 1 if the result (the data stored in Rd) is negative; otherwise cleared to 0.
Set to 1 if the result (the data stored in Rd) is zero; otherwise cleared to 0.

Previous value remains unchanged.

A <NZEZ

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register
Source ERO to ER7
Destination ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate
Destination Register direct
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2275 MULU M UL tiply as Unsigned

[1] Assembly-L anguage For mat

MULU.W/L Rs, Rd
MULU.W/L #xx:4, Rd

[2] Operation

Rd xRs — Rd
Rd x #IMM — Rd

[3] Operand Size
Word, longword
[4] Description

This instruction multiplies the contents of a 16- or 32-bit register (Rd) by the contents of a 16- or
32-bit register (Rs) or 4-bit immediate value and stores the result (only the lower 16 or 32 bits) in
the 16- or 32-bit register Rd. The multiplication is unsigned.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Source Word RO to R7, EO to E7
Longword ERO to ER7

Destination Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate
Destination Register direct
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2.2.76 MULU/U

MULtiply as Unsigned

[1] Assembly-L anguage For mat

MULU/U.L Rs, Rd
MULU/U.L #xx:4, Rd

[2] Operation

Rd X Rs — Rd (upper 32 bits)
Rd X #IMM — Rd (upper 32 bits)

[3] Operand Size

Longword

[4] Description

This instruction multiplies the contents of a 32-bit register (Rd) by the contents of a 32-bit register
(Rs) or 4-bit immediate value and stores the upper 32 bits of the result in the 32-bit register (Rd).
The multiplication unsigned.

This instruction is available only when the multiplier is supported.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Source ERO to ER7
Destination ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate
Destination Register direct
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2277 MULXS

MULtiply eXtend as Signed

[1] Assembly-L anguage For mat

MULXS.B/W Rs, Rd
MULXS.B/W #xx:4, Rd

[2] Operation

Rd xRs — Rd
Rd x #IMM — Rd

[3] Operand Size
Byte, word

[4] Description

This instruction multiplies the source operand by the lower 8 or 16 bits of the contents of the

destination register (Rd) and stores the 16- or 32-bit result in the destination register. The

multiplication is signed. The operation performed on 8-bit operands is 8 bits X 8 bits — 16-bit
product, and the operation performed on 16-bit operands is 16 bits X 16 bits — 32-bit product.

A 4-bit immediate data in the source operand is extended to an 8- or 16-bit unsigned data.

[5] Condition Code

I UL H U \

C

N Z

A <NZEZ

Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.
Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Source Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Destination Byte RO to R7, EO to E7
Word ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate

Destination Register direct
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2278 MULXU M UL tiply eXtend as Unsigned

[1] Assembly-L anguage For mat

MULXU.B/W Rs, Rd
MULXU.B/W #xx:4, Rd

[2] Operation

Rd xRs — Rd
Rd x #IMM — Rd

[3] Operand Size
Byte, word
[4] Description

This instruction multiplies the source operand by the lower 8 or 16 bits of the contents of the
destination register (Rd) and stores the 16- or 32-bit result in the destination register. The
multiplication is unsigned. The operation performed on 8-bit operands is 8 bits X 8 bits — 16-bit
product and the operation performed on 16-bit operands is 16 bits X 16 bits — 32-bit product.

The 4-bit immediate data in the source operand is extended to an 8- or 16-bit unsigned data.
[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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[6] Available General Registers

Usage General Register

Source Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Destination Byte RO to R7, EO to E7
Word ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct

4-bit immediate

Destination Register direct
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2279 NEG NEGate

[1] Assembly-L anguage For mat
NEG.Sz <EAd>

[2] Operation

0 — <EAd> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction takes the two's complement of the contents of the destination location <EAd>
(destination operand) and stores the result in the destination location. If the original contents of the
destination operand are H'80, the result remains H'80 and an overflow occurs. Similarly, if the
original contents are H'8000 or H'80000000, the result remains H'8000 or H'80000000,
respectively and an overflow occurs.

[5] Condition Code

I UUH UN Z V C
— =T T[T[T|T

H: Set to 1 if there is a borrow at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise
cleared to 0.

: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.

Set to 1 if there is a borrow at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to 0.

Q<N Z
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[6] Available General Registers

General Register

Usage
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Longword ERO to ER7

[7] Available Addressing Modes

Destination

o| =| I @m| =| 3

~| 5| = il 2| B3| 4| 3| =

° o o ° kel o ° kel o
| w| wi - C| €| Wl | | o ol «

- © [9V) - ke) © © © a [3Y (V] —-

S| 5| E| E| 2| G| §| 5| B| 5| 8| £| 2| §| §| &
Rl L = = = w w + = - - = - - © o] o]
Source r| | 9| ©| | ®| ®| ©| ®©| ®| | ©| ®©| ®| | ©| ©| ®
— BWL| BWL | BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL|BWL | BWL| B BWL| BWL
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2.2.80 NOP No OPeration

[1] Assembly-L anguage For mat
NOP

[2] Operation

PC+2 —PC

[3] Operand Size

[4] Description

This instruction only increments the program counter, causing the next instruction to be executed.
The internal state of the CPU does not change.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.
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2281

NOT

NOT = logical complement

[1] Assembly-L anguage For mat

NOT.Sz <EAd>

[2] Operation
~ <EAd> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction takes the one's complement of the contents of the destination location <EAd>
(destination operand) and stores the result in the destination location.

[5] Condition Code

I

Ul H U

N Z V. C
TiT]o

<N Z T

: Previous value remains unchanged.
: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

: Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
=l 2| 2| 5| 2| =
| sl = a1 = 3| 8] 2| 3
° o o o o o ° kel o
€| | o | - | €| w| €| €| W ol o
w ~ ~ -~ w w + 0 -~ -~ -~ ~ ~ ~ [} © ©
Source E ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
— BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL BWL| BWL
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2282

OR

inclusive OR logical

[1] Assembly-L anguage For mat

OR.Sz <EAs>, <EAd>

[2] Operation

<EAd> v <EAs> — <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction ORs the contents of the destination location <EAd> (destination operand) with the
source operand <EAs> and stores the result in the destination location.

[5] Condition Code

I

Ul H U

N
7

zZ
7

vV C
0

< N z =

Always cleared to 0.

: Previous value remains unchanged.
: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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Instruction Descriptions

[7] Available Addressing Modes

Destination
| s = S0 5] 3] 5] 5| s
gl G| & el gl G| | 2| &
S| o C d 3| 2| 2| 2| €| ¢ ¢ 4| §| d| o L] 8

o Gl B 3| 2| G| G| Y| 9| 3| 2| 2| B 2| 2| §| §| &
Source [ ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7)
#x:8 B B B B B B B B B B B B B B B B B
#x:16 WL |WL WL (WL [WL |WL |WL |WL (WL [WL |WL |WL |WL (WL |[WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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2.2.83 ORC

inclusive OR Control register

[1] Assembly-L anguage For mat

ORC #xx:8, CCR

[2] Operation

CCR v #IMM — CCR

[3] Operand Size

Byte

[4] Description

This instruction ORs the contents of the condition-code register (CCR) with immediate data and
stores the result in CCR. No interrupt requests, including NMI, are accepted immediately after
execution of this instruction.

[5] Condition Code

I UL H U N Z V C
TITITIT|T|IT|T|T
I: Stores the corresponding bit of the result.

UI: Stores the corresponding bit of the result.

H: Stores the corresponding bit of the result.

C:

Stores the corresponding bit of the result.
Stores the corresponding bit of the result.
Stores the corresponding bit of the result.
Stores the corresponding bit of the result.

Stores the corresponding bit of the result.

[6] Available Addressing Mode

Immediate

RENESAS
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2.2.84 ORC inclusive OR Control register

[1] Assembly-L anguage For mat

ORC #xx:8, EXR

[2] Operation

EXR v #IMM — EXR
[3] Operand Size
Byte

[4] Description

This instruction ORs the contents of EXR with immediate data and stores the result in EXR. No
interrupt requests, including NMI, are accepted immediately after execution of this instruction.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available Addressing Mode

Immediate
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2.2.85 POP (W) POP data

[1] Assembly-L anguage For mat
POP.W Rn

[2] Operation

@SP+ — Rn

[3] Operand Size

Word

[4] Description

This instruction restores data from the stack to a 16-bit general register Rn, tests the restored data,
and sets CCR according to the result.

[5] Condition Code

I UL H U N Z
—[=T=]=Tz]¢

vV C
0

: Previous value remains unchanged.
: Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

<N Z T

: Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination RO to R7, EO to E7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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[8] Note

POP.W Rn is identical to MOV.W @SP+, Rn.
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2.2.86 POP (L) POP data

[1] Assembly-L anguage For mat
POP.L ERn

[2] Operation

@SP+ — ERn

[3] Operand Size

Longword

[4] Description

This instruction restores data from the stack to a 32-bit general register ERn, tests the restored
data, and sets CCR according to the result.

[5] Condition Code

I Ul H U N Z
—[—[=[=]t]¢

vV C
0

: Previous value remains unchanged.

: Set to 1 if the transferred data is negative; otherwise cleared to O.
Set to 1 if the transferred data is zero; otherwise cleared to 0.

: Always cleared to 0.

N<NZZ

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode
Destination Register direct
[8] Note

POP.L ERn is identical to MOV.L @SP+, ERn.

Rev. 4.00 Sep. 18,2008 Page 215 of 914
RENESAS REJ09B0102-0400



Section 2 Instruction Descriptions

2.2.87 PUSH (W) PUSH data

[1] Assembly-L anguage For mat
PUSH.W Rn

[2] Operation

Rn —» @-SP

[3] Operand Size

Word

[4] Description

This instruction saves data from a 16-bit register Rn onto the stack, tests the saved data, and sets
CCR according to the result.

[5] Condition Code

I UL H U N Z
—[=T=]=Tz]¢

vV C
0

Previous value remains unchanged.
Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Destination RO to R7, EO to E7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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[8] Notes

1. PUSH.W Rn is identical to MOV.W Rn, @—SP.

2. When PUSH.W R7 or PUSH.W E7 is executed, the value saved onto the stack is the R7 or E7
value after effective address calculation (ER7 is decremented by 2).
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2.2.88 PUSH (L) PUSH data

[1] Assembly-L anguage For mat
PUSH.L ERn

[2] Operation

ERn —» @-SP

[3] Operand Size

Longword

[4] Description

This instruction pushes data from a 32-bit register (ERn) onto the stack, tests the saved data, and
sets CCR according to the result.

[5] Condition Code

I UL H U N Z
—[=T=]=Tz]¢

vV C
0

Previous value remains unchanged.
Set to 1 if the transferred data is negative; otherwise cleared to 0.

Set to 1 if the transferred data is zero; otherwise cleared to 0.

Always cleared to 0.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Address register ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct

Rev. 4.00 Sep. 18,2008 Page 218 of 914
REJ09B0102-0400 RENESAS



Section 2 Instruction Descriptions

[8] Notes

1. PUSH.L ERn is identical to MOV.L ERn, @—SP.

2. When PUSH.L ER7 is executed, the value saved onto the stack is the ER7 value after effective
address calculation (ER7 is decremented by 4).
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2.2.89 ROTL

ROTate L€ft

[1] Assembly-L anguage For mat

ROTL.Sz <EAd>
ROTL.Sz #2, <EAd>

[2] Operation

<EAd> (left rotation) — <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction rotates the bits in the contents of the destination location <EAd> (destination
operand) by one or two bits to the left. The result is stored in the destination location. The shifted
out bits are returned to the lower bits and the last bit shifted out is also copied to the carry flag.

MSB LSB
c | EAd
[5] Condition Code
I UL H U N Z V C

—J—]=]=Jz]s]o ]2
H: Previous value remains unchanged.
N: Set to 1 if the result is negative; otherwise cleared to 0.
Z: Set to 1 if the result is zero; otherwise cleared to 0.
V: Always cleared to 0.
C: Stores the last bit shifted out.
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[6] Available General Registers

General Register

Usage
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7

Longword ERO to ER7

[7] Available Addressing Modes

Number of rotated bits: Immediate

Destination

ol =| O| @ =| 3O

~| 5| = g 2| s 4| 3| =

° o o ° kel o kel kel o
Tl w| w . ° C| @o| w| @©f o Ww ol «
2l o Bl 2 2| 2| | 2| 2| 22| 8 8 e %2
- w k=2 k=2 z w w + u ko2 ° o o o o © © ©
Source [y ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
— BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| B BWL| BWL

[8] Note

For details on the accessible ranges for @aa:8 or @aa:16, see the hardware manual for the

corresponding product.

RENESAS
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2.2.90 ROTR

ROTate Right

[1] Assembly-L anguage For mat

ROTR.Sz <EAd>
ROTR.Sz #2, <EAd>

[2] Operation

<EAd> (right rotation) — <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction rotates the bits in the contents of the destination location <EAd> (destination
operand) by one or two bits to the right. The result is stored in the destination location. The shifted
out bits are returned to the upper bits and the last bit shifted out is also copied to the carry flag.

LSB

MSB

EAd > C

[5] Condition Code

I UL H U

N Z V
—[—T=]=TtTtTo

C
7

Always cleared to 0.
Stores the last bit shifted out.

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of rotated bits: Immediate
Destination
- =| = @l g 3| 8| g| 3
° o o o he] o b=l bl o
AR I I Y I T T -1 T I P
i 2 o - - - @ - b
Tl S| 5| S| B §| % | 5| 5| 8| 3| 8| 2| 5 %%
Source 2| | ©o| o| ©o| ©o| ®| ©o| ©| ©| ©| ©| ©| ©| ©| ®| ©| ®
— BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL|BWL| BWL| B | BWL| BWL

RENESAS
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2291 ROTXL ROTatewith eXtend carry L eft

[1] Assembly-L anguage For mat

ROTXL.Sz <EAd>
ROTXL.Sz #2, <EAd>

[2] Operation

<EAd> (left rotation with carry) — <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction rotates the bits in the contents of the destination location <EAd> (destination
operand) by one or two bits to the left. The shifted bits include the carry flag. The result is stored
in the destination location. When 2-bit rotation with the carry flag is operated, the shifted out bits
are returned to the lower bits and the last bit shifted out is also copied to the carry flag.

MSB LSBJ
el [ e ]

[5] Condition Code

I UL H U N Z
—J=T=T=Tz ]2

V. _C
0|7

Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.
Always cleared to 0.

Stores the last bit shifted out.

A <NZEZ
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Section 2 Instruction Descriptions

[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of rotated bits: Immediate
Destination
- =| = @l g 3| 8| g| 3
° o o o he] o b=l bl o
AR I I Y I T T -1 T I P
i 2 o - - - @ - b
Tl S| 5| S| B §| % | 5| 5| 8| 3| 8| 2| 5 %%
Source 2| | ©o| o| ©o| ©o| ®| ©o| ©| ©| ©| ©| ©| ©| ©| ®| ©| ®
— BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL|BWL| BWL| B | BWL| BWL
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2.2.92 ROTXR ROTate with eXtend carry Right

[1] Assembly-L anguage For mat

ROTXR.Sz <EAd>
ROTXR.Sz #2, <EAd>

[2] Operation

<EAd> (right rotation with carry) — <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction rotates the bits in the contents of the destination location <EAd> (destination
operand) by one or two bits to the right. The shifted bits include the carry flag. The result is stored
in the destination location. When 2-bit rotation with the carry flag is operated, the shifted out bits
are returned to the upper bits and the last bit shifted out is also copied to the carry flag.

LMSB LSB
L1 1 e || Ffer—

[5] Condition Code

I UL H U N Z
—J=T=T=Tz ]2

V. _C
0|7

Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.
Always cleared to 0.

Stores the last bit shifted out.

A <NZEZ
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[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of rotated bits: Immediate
Destination
- =| = @l g 3| 8| g| 3
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2293 RTE ReTurn from Exception

[1] Assembly-L anguage For mat
RTE
[2] Operation

e  When EXR is valid or this LSI is in maximum mode
@SP+ — EXR
@SP+ — CCR
@SP+ — PC
e Other than above
@SP+ — CCR
@SP+ — PC

[3] Operand Size
[4] Description

This instruction returns from an exception-handling routine by restoring the EXR, condition-code
register (CCR) and program counter (PC) from the stack. Program execution continues from the
address restored in PC. The CCR and PC contents at the time of execution of this instruction are
lost.

[5] Condition Code

I UUH UN Z V C
TITITTT|T|T|T

I: Restored from the corresponding bit on the stack.
UI: Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.

Restored from the corresponding bit on the stack.
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2294

RTE/L

Load toregistersand ReTurn from Exception

[1] Assembly-L anguage For mat

RTE/L <register list>

[2] Operation

e When EXR is valid or this LSI is in maximum mode

[3] Operand Size

Longword

[4] Description

@SP+ — ERn (register list)
@SP+ — EXR
@SP+ — CCR
@SP+ — PC

Other than above
@SP+ — ERn (register list)
@SP+ — CCR
@SP+ — PC

This instruction restores the data from the stack to multiple registers selected by the register list. In
addition, this instruction restores the EXR, condition-code register (CCR) and program counter
(PC) from the stack. Program execution continues from the address restored in PC. General
registers are restored in descending order of the register number. The number of registers to be
restored is within the range of 1 to 4. The register numbers should be serial.

[5] Condition Code

I

Ul

U

H
7

N
7

zZ
7

\
7

C
7

Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.
Restored from the corresponding bit on the stack.

RENESAS
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[6] Available General Registers

Usage General Register

Register list ERO to ER7

[7] Available Addressing Modes

Usage Addressing Mode

Register list Register direct (ERn)

Register direct (ERn — ERn+1)

Register direct (ERn — ERn+2)

Register direct (ERn — ERNn+3)

[8] Notes

1. If ER7 is selected and saved on the stack, the saved data is read from the stack, however, it is
not restored to ER7.

2. The register numbers of ERO and ER7 are not considered as serial numbers.
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2295 RTS

ReTurn from Subroutine

[1] Assembly-L anguage For mat

RTS

[2] Operation

@SP+ — PC

[3] Operand Size

[4] Description

This instruction returns from a subroutine by restoring the program counter (PC) from the stack.
Program execution continues from the address restored in PC. The PC contents at the time of
execution of this instruction are lost.

[5] Condition Code

UL H U N Z V C

QO <NZZ

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

RENESAS
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2.2.96 RTS/L Load toregistersand ReTurn from Subroutine

[1] Assembly-L anguage For mat
RTS/L <register list>
[2] Operation

@SP+ — ERn (register list)
@SP+ — PC

[3] Operand Size
Longword
[4] Description

This instruction restores the data from the stack to multiple registers selected by the register list. In
addition, this instruction restores the program counter (PC) from the stack. Program execution
continues from the address restored in PC. General registers are restored in descending order of
the register number. The number of registers to be restored is within the range of 1 to 4. The
register numbers should be serial.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register

Register list ERO to ER6
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[7] Available Addressing Modes

Usage Addressing Mode

Register list Register direct (ERn)

Register direct (ERn — ERn+1)

Register direct (ERn — ERn+2)

Register direct (ERn — ERn+3)

[8] Notes

1. If ER7 is selected and saved on the stack, the saved data is read from the stack, however, it is
not restored to ER7.

2. The register numbers of ERO and ER7 are not considered as serial numbers.
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2297 SHAL SHift Arithmetic L eft

[1] Assembly-L anguage For mat

SHAL.Sz <EAd>

SHAL.Sz #2, <EAd>

[2] Operation

<EAd> (left arithmetic shift) —» <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction arithmetically shifts the bits in the contents of the destination location <EAd>
(destination operand) by one or two bits to the left. The result is stored in the destination location.
The lower bits are filled with Os. The last bit shifted out is stored in the carry flag.

MSB LSB

{11 = T71F>

[5] Condition Code

I UUH UN Z V C
—|—|=[=]T|T|T|T

Previous value remains unchanged.

Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

Set to 1 if an overflow occurs; otherwise cleared to 0.
Stores the last bit shifted out.
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[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of shifted bits: Immediate
Destination
- =| = o = = I T I =
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— BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL|BWL| BWL| B | BWL| BWL

RENESAS

Rev. 4.00 Sep. 18,2008 Page 235 of 914
REJ09B0102-0400



Section 2 Instruction Descriptions

2.2.98 SHAR SHift Arithmetic Right

[1] Assembly-Language Format

SHAR.Sz <EAd>
SHAR.Sz #2, <EAd>

[2] Operation

<EAd> (right arithmetic shift) > <EAd>
[3] Operand Size

Byte, word, longword

[4] Description

This instruction arithmetically shifts the bits in the contents of the destination location <EAd>
(destination operand) by one or two bits to the right. The result is stored in the destination
location. The upper bits are filled with the previous MSB (sign bit) value, therefore, the sign of the
data is not changed. The last bit shifted out is stored in the carry flag.

\

MSB LSB
E| [ [ e [T F—[c]

[5] Condition Code

I UL H U N Z
—[=T=]=Tz]¢

V C
017

Previous value remains unchanged.

Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.
Always cleared to 0.

Stores the last bit shifted out.
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[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of shifted bits: Immediate
Destination
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2.2.99 SHLL (1)

SHift Logical L eft

[1] Assembly-Language Format

SHLL.Sz Rn, Rd
SHLL.Sz #xx:5, Rd

[2] Operation

Rd (left logical shift) — Rd
[3] Operand Size

Byte, word, longword

[4] Description

This instruction shifts the bits in the contents of the destination register Rd (destination operand)
by the specified bits to the left. The result is stored in the destination location. The lower bits are
filled with Os. The last bit shifted out is stored in the carry flag.

The number of bits to be shifted is

specified by the immediate data or the contents of a general

register Rn in which the lower 5 bits are valid. If a general register Rn is used for specifying the
number of bits to be shifted, it should be specified as an 8-bit register.

[5] Condition Code

I UL H U

N Z V
—[=[=]=Tz[¢]o

C
7

Always cleared to 0.
Stores the last bit shifted out.

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register

Number of shifted bits ROL to R7L, ROH to R7H

Destination Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7

[7] Available Addressing Modes

Usage

Addressing Mode

Number of shifted bits

Immediate

Register direct

Destination

Register direct

[8] Note

The number of states for execution differs according to the number of shifted bits.

Number of Shifted Bits

Execution States*

0,1,2,4,5,6,8,9,10, 16,17, 18 2
3,7,11,12,13, 14, 15, 19, 20, 21, 22, 23, 24, 25, 26, 27 3
28, 29, 30, 31 4

Note: * When the instruction code is stored in the on-chip memory.
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2.2.100

SHLL (2)

SHift Logical L eft

[1] Assembly-Language Format

SHLL.Sz <EAd>
SHLL.Sz #n, <EAd>

n=2,4,8,16

[2] Operation

<EAd> (left logical shift) —» <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction shifts the bits in the contents of the destination location <EAd> (destination
operand) by one or specified bits to the left. The result is stored in the destination location. The
lower bits are filled with Os. The last bit shifted out is stored in the carry flag.

[5] Condition Code
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Always cleared to 0.
Stores the last bit shifted out.

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage

General Register

Destination Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of shifted bits: Immediate
Destination
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2.2.101 SHLR (1)

SHift Logical Right

[1] Assembly-L anguage Format
SHLR.Sz Rn, Rd

SHLR.Sz #xx:5, Rd

[2] Operation

Rd (shift logical right) — Rd

[3] Operand Size

Byte, word, longword

[4] Description

This instruction shifts the bits in the contents of the destination register (Rd) (destination operand)
by the specified bits to the right. The result is stored in the destination location. The upper bits are
filled with Os. The last bit shifted out is stored in the carry flag.

The number of bits to be shifted is specified by the immediate data or the contents of a general
register Rn in which the lower 5 bits are valid. If a general register Rn is used for specifying the
number of bits, it should be specified as an 8-bit register.

[5] Condition Code

I Ul H U

N Z V
—J—T=]=TzTtTo

C
7

Always cleared to 0.
Stores the last bit shifted out.

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register

Number of shifted bits ROL to R7L, ROH to R7H

Destination Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7

[7] Available Addressing Modes

Usage

Addressing Mode

Number of shifted bits

Immediate

Register direct

Destination

Register direct

[8] Note

The number of states for execution differs according to the number of shifted bits.

Number of Shifted Bits

Execution States*

0,1,2,4,5,6,8,9,10, 16,17, 18 2
3,7,11,12,13, 14, 15, 19, 20, 21, 22, 23, 24, 25, 26, 27 3
28, 29, 30, 31 4

Note: * When the instruction code is stored in the on-chip memory.
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22102

SHLR (2)

SHift Logical Right

[1] Assembly-Language Format

SHLR.Sz <EAd>
SHLR.Sz #2, <EAd>

n=2,4,8,16

[2] Operation

<EAd> (right logical shift) —» <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction shifts the bits in the contents of the destination location <EAd> (destination
operand) by one or specified bits to the right. The result is stored in the destination location. The
upper bits are filled with Os. The last bit shifted out is stored in the carry flag.

[5] Condition Code
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Always cleared to 0.
Stores the last bit shifted out.

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

Rev. 4.00 Sep. 18,2008 Page 244 of 914
REJ09B0102-0400

RENESAS



Section 2 Instruction Descriptions

[6] Available General Registers

Usage

General Register

Destination

Address register

ERO to ER7

Index register

ROL to R7L, RO to R7, ERO to ER7

Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
[7] Available Addressing Modes
Number of shifted bits: Immediate
Destination
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2.2.103 SLEEP SLEEP

[1] Assembly-L anguage Format

SLEEP

[2] Operation

Program execution state — power-down mode
[3] Operand Size

[4] Description

When the SLEEP instruction is executed, the CPU enters power-down mode. Its internal state
remains unchanged, but the CPU stops executing instructions and waits for an exception-handling
request. When it receives an exception-handling request, the CPU exits the power-down mode and
begins the exception-handling sequence. Interrupt requests other than NMI cannot clear the
power-down mode if they are masked in the CPU.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Note

For details on power-down modes, see the hardware manual for the corresponding product.
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2.2.104 STC (B)

STorefrom Control register

[1] Assembly-Language Format

STC.B CCR, Rd

[2] Operation

CCR — Rd

[3] Operand Size

Byte

[4] Description

This instruction stores the CCR contents to an 8-bit register Rd.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Destination

ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage

Addressing Mode

Destination

Register direct

RENESAS
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2.2.105 STC (B)

STorefrom Control register

[1] Assembly-Language Format
STC.B EXR, Rd

[2] Operation

EXR - Rd

[3] Operand Size

Byte

[4] Description

This instruction stores the EXR contents to an 8-bit register Rd.

[5] Condition Code

I Ul H U N Z V C

C: Previous value remains unchanged.

[6] Available General Registers

Usage

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

General Register

Destination

ROL to R7L, ROH to R7H

[7] Available Addressing Mode

Usage

Addressing Mode

Destination

Register direct
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2.2.106 STC (W)

STorefrom Control register

[1] Assembly-Language Format

STC.W CCR, <EAd>

[2] Operation

CCR — <EAd>

[3] Operand Size

Word

[4] Description

This instruction stores the CCR contents to a destination location. Although CCR is a byte
register, the store operation is performed in words. The CCR contents are stored in the upper byte.
Undetermined data is stored in the lower byte.

[5] Condition Code

UL H U N Z V C

<N Z

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Address register

ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Destination Register direct

Register indirect with displacement

Register indirect with pre-decrement

Absolute address (16 bits)

Absolute address (32 bits)
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2.2.107 STC (W)

STorefrom Control register

[1] Assembly-Language Format

STC.W EXR, <EAd>

[2] Operation

EXR — <EAd>

[3] Operand Size

Word

[4] Description

This instruction stores the EXR contents to a destination location. Although EXR is a byte
register, the store operation is performed in words. The EXR contents are stored in the upper byte.
Undetermined data is stored in the lower byte.

[5] Condition Code

UL H U N Z V C

<N Z

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.
: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Address register

ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Destination Register direct

Register indirect with displacement

Register indirect with pre-decrement

Absolute address (16 bits)

Absolute address (32 bits)
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2.2.108 STC (L)

STorefrom Control register

[1] Assembly-Language Format

STC.L VBR,ERd
STC.L SBR,ERd

[2] Operation

VBR — ERd
SBR — ERd

[3] Operand Size

Longword

[4] Description

This instruction stores the contents of the base register (VBR or SBR) to a 32-bit register ERd.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage

General Register

Destination

ERO to ER7

[7] Available Addressing Mode

Usage

Addressing Mode

Destination

Register direct
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2.2.109 ST™M

STorefrom Multipleregister

[1] Assembly-Language Format

STM.L <register list>, @—-SP

[2] Operation

ERn (register list) -» @—-SP

[3] Operand Size

Longword

[4] Description

This instruction saves multiple registers specified by a register list onto the stack. The registers are
saved in ascending order of the register numbers. Two, three, or four registers can be saved by one
STM instruction. The register numbers should be serial.

[5] Condition Code

UL H U N Z V C

C:

Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Source ERO to ER7
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[7] Available Addressing Modes

Usage Addressing Mode

Source Register direct (ERn — ERn+1)
Register direct (ERn — ERn+2)
Register direct (ERn — ERNn+3)

[8] Note

1. When ER7 is to be saved, the value after effective address calculation (ER7 is decremented by
4) is saved onto the stack.

2. The register numbers of ERO and ER7 are not considered as serial numbers.
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2.2.110 STMAC STorefrom MAC register

[1] Assembly-Language Format
STMAC MAC register, ERd
[2] Operation

MACH — ERd
or
MACL — ERd

[3] Operand Size
Longword
[4] Description

This instruction transfers the contents of a MAC register (MACH or MACL) to a general register.
If the transfer is from MACH, the upper 22 bits are sign extended and then transferred to the
general register.

This instruction is available only when the multiplier is supported.
[5] Condition Code

I Ul H U N Z V

H: Previous value remains unchanged.

N: Set to 1 if a MAC instruction resulted in a negative MAC register value; otherwise cleared to
0.

Z: Setto 1 if a MAC instruction resulted in a MAC register value of zero; otherwise cleared to 0.

<

Set to 1 if a MAC instruction resulted in an overflow; otherwise cleared to O.

C: Previous value remains unchanged.

Note: * Execution of this instruction copies the N, Z, and V flag values from the multiplier to
the condition-code register (CCR). If the STMAC instruction is executed after a
CLRMAC or LDMAC instruction without executing the MAC instruction, the V flag
will be 0 and the N and Z flags will have undetermined values.
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[6] Available General Registers

Usage General Register

Destination ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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22111 SUB SUBtract binary

[1] Assembly-L anguage Format
SUB.Sz <EAs>, <EAd>

[2] Operation

<EAd> — <EAs> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction subtracts the source operand <EAs> from the contents of the destination location
<EAd> (destination operand) and stores the result in the destination location.

[5] Condition Code

I UUH UN Z V C
—|— [T T[T [T]|T

H: Set to 1 if there is a borrow at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise
cleared to 0.

Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.

Set to 1 if an overflow occurs; otherwise cleared to 0.

Set to 1 if there is a borrow at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to O.
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[6] Available General Registers

Usage General Register
Source Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
| s = S0 5] 3] 5] 5| s
gl G| & el gl G| | 2| &

S| o C d 3| 2| 2| 2| €| ¢ ¢ 4| §| d| o L] 8

G| 2| 3| 8| G| G| YW w| 3| 3| 2| 3| 2| B| &| §| &
Source E ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7) WL | w w
#x:8 B B B B B B B B B B B B B B B B
#x:16 WL |WL WL (WL [WL |WL |WL |WL (WL [WL |WL |WL |WL (WL |[WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL

Rev. 4.00 Sep. 18,2008 Page 260 of 914
REJ09B0102-0400 RENESAS




Section 2 Instruction Descriptions

22112 SUBS SUBtract with Sign extension

[1] Assembly-Language Format

SUBS #1, ERd
SUBS #2, ERd
SUBS #4, ERd

[2] Operation

ERd-1 — ERd
ERd -2 — ERd
ERd -4 — ERd

[3] Operand Size
Longword
[4] Description

This instruction subtracts the immediate value 1, 2, or 4 from the contents of a 32-bit register ERd
(destination operand). Unlike the SUB instruction, the condition code remains unchanged.

[5] Condition Code

I Ul H U N Z V C

: Previous value remains unchanged.
: Previous value remains unchanged.

Previous value remains unchanged.

< N Z T

: Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Destination ERO to ER7
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[7] Available Addressing Mode

Usage Addressing Mode

Destination Register direct
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22113

SUBX

SUBtract with eXtend carry

[1] Assembly-Language Format

SUBX.Sz <EAs>, <EAd>

[2] Operation
<EAd> — <EAs> - C — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction subtracts the source operand <EAs> and the carry flag from the contents of the
destination location <EAd> (destination operand) and stores the result in the destination location.

[5] Condition Code

1

Ul H

U

7

N
7

z
7

\
7

C
7

H: Set to 1 if there is a borrow at the 4th bit from the MSB (bit 27, bit 11, or bit 3); otherwise
cleared to 0.

Q<N Z

: Set to 1 if the result is negative; otherwise cleared to 0.

Previous value remains unchanged if the result is zero; otherwise cleared to 0.

. Set to 1 if an overflow occurs; otherwise cleared to 0.

Set to 1 if there is a borrow at the MSB (bit 31, bit 15, or bit 7); otherwise cleared to O.
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[6] Available General Registers

Usage

General Register

Source

Address register

ERO to ER7

Data register

Byte

ROL to R7L, ROH to R7H

Word

RO to R7, EO to E7

Longword

ERO to ER7

Destination

Address register

ERO to ER7

Data register

Byte

ROL to R7L, ROH to R7H

Word

RO to R7, EO to E7

Longword

ERO to ER7

[7] Available Addressing Modes

Destination

Source

Rd

@(d:2,ERd)
@(d:16,ERd)
@(d:32,ERd)

@ERd

@ERd+
@ERd-
@+ERd
@-ERd
@(d:16,RdL.B)

@(d:16,Rd.W)
@(d:16,ERd.L)
@(d:32,RdL.B)
@(d:32,Rd.W)
@(d:32,ERd.L)

@aa:8

@aa:16

@aa:32

#x:3(1-7)

#x:8

#x:16

#x:32

Rs

BWL

BWL

BWL

@ERs

BWL

BWL

@(d:2,ERs)

@(d:16,ERs)

@(d:32,ERs)

@ERs+

@ERs-

BWL

BWL

@+ERs

@-ERs

@(d:16,RsL.B)

@(d:16,Rs.W)

@(d:16,ERs.L)

@(d:32,RsL.B)

@(d:32,Rs.W)

@(d:32,ERs.L)

@aa:8

@aa:16

@aa:32
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22114 TAS Test And Set

[1] Assembly-L anguage For mat
TAS @ERd

[2] Operation

@ERd - 0 — set CCR

1 — (<bit 7> of @ERJ)

[3] Operand Size

Byte

[4] Description

This instruction tests the contents of a memory location by comparing it with zero, and sets the
condition-code register according to the result. Then it sets the MSB (bit 7) of the operand to 1.

[5] Condition Code

I Ul H U N Z
—J=T=T=Tz ]2

vV C
0

Previous value remains unchanged.
Set to 1 if the result is negative; otherwise cleared to 0.
Set to 1 if the result is zero; otherwise cleared to 0.

Always cleared to 0.
C: Previous value remains unchanged.

[6] Available General Registers

Usage General Register
Address register ERO to ER7

[7] Available Addressing Mode

Usage Addressing Mode

Destination Register indirect
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22115 TRAPA TRAP Always

[1] Assembly-Language Format
TRAPA #x:2

[2] Operation

e  When EXR is valid or this LSI is in maximum mode
PC - @-SP
CCR —» @-SP
EXR —» @-SP
<Vector> — PC
e Other than above
PC - @-SP
CCR —» @-SP
<Vector> — PC
[3] Operand Size

[4] Description

This instruction pushes the program counter (PC) and condition-code register (CCR) onto the
stack, then sets the I bit to 1. If the extended control register (EXR) is valid, EXR is also saved
onto the stack. However, bits 12 to 10 are not modified. Next execution branches to a new address
given by the contents of the vector address corresponding to a specified number. The PC value
pushed onto the stack is the start address of the instruction immediately after this instruction.

Vector Address

#X Normal Mode Other than Normal Mode
0 H'0010 to H'0011 H'000020 to H'000023
1 H'0012 to H'0013 H'000024 to H'000027
2 H'0014 to H'0015 H'000028 to H'00002B
3 H'0016 to H'0017 H'00002C to H'00002F
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[5] Condition Code

I UU HUN Z V C
|| — | — | — | — | —|—

I. Always set to 1.

UI: See note.

: Previous value remains unchanged.
: Previous value remains unchanged.
Previous value remains unchanged.

: Previous value remains unchanged.

Q<N Zz

Previous value remains unchanged.

Note: * The Ul bit is set to 1 when used as an interrupt mask bit. However, it retains the
previous value when used as a user bit. For details, see the hardware manual for the
corresponding product.

[6] Available Addressing Mode

Usage Addressing Mode
Bit number specification Immediate
[7] Note

The stack and vector structure differ according to the CPU operating mode and whether EXR is
valid or invalid.
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22116 XOR

eXclusive OR logical

[1] Assembly-Language Format
XOR.Sz <EAs>, <EAd>

[2] Operation

<EAd> @ <EAs> — <EAd>

[3] Operand Size

Byte, word, longword

[4] Description

This instruction exclusively ORs the contents of the destination location <EAd> (destination
operand) with the source operand and stores the result in the destination location.

[5] Condition Code

I Ul H U

C

N Z V
—J—T]=T=TzTtTo

Always cleared to 0.

QA <NZEZ

Previous value remains unchanged.

Previous value remains unchanged.

: Set to 1 if the result is negative; otherwise cleared to 0.

Set to 1 if the result is zero; otherwise cleared to 0.
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[6] Available General Registers

Usage General Register
Source Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
Destination Address register ERO to ER7
Index register ROL to R7L, RO to R7, ERO to ER7
Data register Byte ROL to R7L, ROH to R7H
Word RO to R7, EO to E7
Longword ERO to ER7
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[7] Available Addressing Modes

Destination
| s = S0 5] 3] 5] 5| s
gl G| & el gl G| | 2| &
S| o C d 3| 2| 2| 2| €| ¢ ¢ 4| §| d| o L] 8

o Gl B 3| 2| G| G| Y| 9| 3| 2| 2| B 2| 2| §| §| &
Source [ ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
#x:3(1-7)
#x:8 B B B B B B B B B B B B B B B B B
#x:16 WL |WL WL (WL [WL |WL |WL |WL (WL [WL |WL |WL |WL (WL |[WL WL |WL
#x:32 L L L L L L L L L L L L L L L L L
Rs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:2,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs) BWL| BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs+ BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@ERs- BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@+ERs BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@-ERs BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:16,ERs.L) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,RsL.B) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,Rs.W) BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@(d:32,ERs.L) BWL| BWL| BWL| BWL | BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:8 B
@aa:16 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
@aa:32 BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL| BWL | BWL | BWL | BWL | BWL | BWL | BWL BWL | BWL
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2.2

117 XORC

eXclusive OR Control register

(1]

Assembly-L anguage For mat

XORC #xx:8, CCR

(2]

Operation

CCR @ #IMM — CCR

(3]

Operand Size

Byte

(4]

Description

This instruction exclusively ORs the contents of the condition-code register (CCR) with
immediate data and stores the result in CCR. No interrupt requests, including NMI, are accepted
immediately after execution of this instruction.

(9]

Condition Code

I UL H U N Z V C
TITIT|T|T|T|T|T
I: Stores the corresponding bit of the result.

UI:

Stores the corresponding bit of the result.

H: Stores the corresponding bit of the result.

C:

(6]

Stores the corresponding bit of the result.
Stores the corresponding bit of the result.
Stores the corresponding bit of the result.
Stores the corresponding bit of the result.

Stores the corresponding bit of the result.

Available Addressing M ode

Immediate

RENESAS
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2.2.118 XORC eXclusive OR Control register

[1] Assembly-Language Format
XORC #xx:8, EXR

[2] Operation

EXR @ #IMM — EXR

[3] Operand Size

Byte

[4] Description

This instruction exclusively ORs the contents of the extended control register (EXR) with
immediate data and stores the result in EXR. No interrupt requests, including NMI, are accepted
immediately after execution of this instruction.

[5] Condition Code

I Ul H U N Z V C

Previous value remains unchanged.
Previous value remains unchanged.

Previous value remains unchanged.

Previous value remains unchanged.

C: Previous value remains unchanged.

[6] Available Addressing Mode

Immediate
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2.3 List of Instruction Set
Table 2.1 shows the list of the instruction set.

Table2.1 List of Instruction Set

Data transfer (1)

—“m Addressing Mode
55
25 c

5 e

|8 & & g

ERE 289

313 gl g3
g E | E él) @% Operation*® Condition Code*’

Instructio g .“_z D:: ﬁx.[ D:Q E 3
n Mnemonic % g ; ; g & é % % g) é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I|H|N|Z|V
MOV MOV.B #xx:8.Rd Blt|1]1]|s|p #xx — Rd8 —|—1T (T o
MOV.B #xx:4, @aa:16 B[2[1]3]s D #xx:4 - @aa:l6 —[—1%]¢ o
MOV.B #xx:4,@aa:32 B3 |1]4]s D #xx:4 - @aa:32 —|—1T (T ]o
MOV.B #xx:8, @ ERd B2 |2 (3 |s D #xx — @ERd —[—1T 1% |0
MOV.B #xx:8, @ERd+ B2 |2 (3 |s D #xx — @ERd ERd32+1-ERd32| —|—|T [T [ 0
MOV.B #xx:8, @ ERd- B[2]2 |3 |s D #xx — @ERd ERd32-15ERd32 | —|—[T |T [0
MOV.B #xx:8,@+ERd B2 |3 ]4|s D ERd32+1—ERd32 #xx — @ERd —[—1T 1% |0
MOV.B #xx:8,@-ERd B 2|3 ]4|s D ERd32-15ERd32 #xx — @ERd —[—1%]¢ o
MOV.B #xx:8,@(d:2,ERd) B[2]3]a|s D #xx —_@(1/2/3+ERd) —|—|T [T ]o
MOV.B #xx:8,@(d:16,ERd) B |3 |3 |5 |s D #xx — _@(d:16+ERd) —|—|T (T ]o
MOV.B #xx:8, @(d:32,ERd) B |43 ]6[s D #XX — @(d:32+ERd) —|—[T (T |o
MOV.B #xx:8, @(d:16,Rd.B) B[3|3]s|s D #xx - _@(d:16+RdL) —|—|T [T ]o
MOV.B #xx:8,@(d:16,Rd.W) B |3 |3 |5 |s D #xx — _@(d:16+Rd) —|—|T (T ]o
MOV.B #xx:8,@(d:16,ERd.L) B33 ]5[s D #XX — @(d:16+ERd) —|—[T (T |o
MOV.B #xx:8,@(d:32,Rd.B) Bla 36 |s D #xx - @(d:32+RdL) —|—1T (T ]o
MOV.B #xx:8,@(d:32,Rd.W) B |4 |3 [6 |s D #xx — _@(d:32+Rd) —|—|T (T ]o
MOV.B #xx:8, @(d:32,ERd.L) B |4 |3 ]6 [s D #XX —  @(d:32+ERd) —|—|T [T o
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Data transfer (2)

N’m Addressing Mode
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
ERE 28 & : :
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE S é £l o8| & & & o | peration peration peration peration peration
MOV MOV.B #xx:8.@aa:16 B[3[2]4]s D #xx @aa:16 —|—[T (T o
MOV.B #xx:8, @aa:32 B |4 |2 |5 |s D #XX @aa:32 —|—17 7
MOV.B Rs,Rd B 1|1 |1 S Rs8 Rd8 —|—[T | |o
MOV.B Rs, @ERd B [1]1 ]2 s [p Rs8 @ERd —|—|T [T ]o
MOV.B Rs, @ERd+ B[2 |2 | s D Rs8 @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B Rs, @ERd- B |2 |2 |3 s D Rs8 @ERd ERd32-15ERd32 [—|—|T [T [0
MOV B Rs,@+ERd B [2 |3 |3 s D ERd32+15ERd32 Rs8 @ERd —[|—|T [T ]o
MOV.B Rs,@-ERd B 1|2 |2 s D ERd32-1-ERd32 Rs8 @ERd —[—1T % o
MOV.B Rs, @(d:2,ERd) B [2[3 |3 s D Rs8 @(1/2/3+ERd) —|—|2 [t ]o
MOV.B Rs, @(d:16,ERd) B2 |2 |3 s D Rs8 @(d:16+ERd) —[—1%]C o
MOV.B Rs,@(d:32,ERd) B 4|3 |5 s D Rs8 @(d:32+ERd) — |17 (T ]o
MOV.B Rs, @(d:16,Rd.B) B [s |3 |4 s D Rs8 @(d:16+RdL) —[—=1%]% o
MOV.B Rs, @(d:16,Rd.W) B [3[3 |4 s D Rs8 @(d:16+Rd) —[|—|T [T ]o
MOV.B Rs,@(d:16,ERd.L) B |3 |3 |4 s D Rs8 @(d:16+ERd) — |17 (T ]o
MOV.B Rs, @(d:32,Rd.B) Blals]s s D Rs8 @(d:32+RdL) —[—=1%]% o
MOV.B Rs, @(d:32,Rd.W) B |4 |35 s D Rs8 @(d:32+Rd) —[—1%]C o
MOV.B Rs,@(d:32,ERd.L) B 4|3 |5 s D Rs8 @(d:32+ERd) — |17 (T ]o
MOV.B Rs,@aa:8 B[1]1]2 s D Rs8 @aa:8 —[—=1%]% o
MOV B Rs,@aa:16 B [2 |13 s D Rs8 @aa:16 —[|—|T [T ]o
MOV.B Rs,@aa:32 B3 |1 ]4 s D Rs8 @aa:32 —[—1T % o
MOV.B @ERs,Rd B [1[1 ]2 s @ERs Rds —|—|2 [t ]o
MOV.B @ERs+,Rd B 1|12 D s @ERs Rd8 ERs32+1-ERs32 —[—1%]C o
MOV.B @ERs-,Rd B[2 |2 | D s @ERs Rd8 ERs32-15ERs32 —|—|2 [t ]o
MOV.B @+ERs,Rd B [2[3 |3 D s ERs32+1ERs32 @ERs Rd8 —|—|T [t ]o
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Data transfer (3)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MOV MOV.B @-ERs.Rd B2 |3 |3 D s ERs32-1—ERs32 @ERs Rd8 —|—1T (%o
MOV.B @(d:2,ERs),Rd B2 |33 D s @(1/2/3+ERs) Rds —|—17 7
MOV.B @(d:16,ERs),Rd B2 ]2 |3 D s @(d:16+ERs) Rd8 —[—=1%]% o
MOV.B @(d:32,ERs).Rd B |4 |35 D s @(d:32+ERs) Rd8 —[—1%]C o
MOV.B @(d:16,Rs.B),Rd B |3 |3 |4 D s @(d:16+RsL) Rds —[—1T % o
MOV.B @(d:16,Rs.W),Rd B (3|3 |4 D s @(d:16+Rs) Rd8 —|—17 (T ]o
MOV.B @(d:16,ERs.L),Rd B [3[3 |4 D s @(d:16+ERs) Rd8 —[—[2 [T o
MOV.B @(d:32,Rs.B),Rd B 4|3 |5 D s @(d:32+RsL) Rds —[—1T % o
MOV.B @(d:32,Rs.W),Rd Blals]s D s @(d:32+Rs) Rd8 —[—=1%]% o
MOV.B @(d:32,ERs.L),Rd B 4|35 D s @(d:32+ERs) Rd8 —[—[2 [T o
MOV.B @aa:8,Rd B 1|12 D s @aa:8 Rds —[—1T % o
MOV.B @aa:16,Rd B2 |13 D s @aa:16 Rd8 —|—17 (T ]o
MOV.B @aa:32,Rd B [3 |1 ]4 D s @aa:32 Rd8 —[|—|T [T ]o
MOV.B @ERs, @ERd B2 |3 |4 s D @ERs @ERd —[—1T % o
MOV.B @ERs, @ERd+ B [2[3 |4 s D @ERs @ERd ERd32+15ERd32| —|— [T [T [0
MOV.B @ERs, @ERd- B [2[3 |4 s D @ERs @ERd ERd32-15ERd32 | —|—[T |T [0
MOV.B @ERs,@+ERd B2 |3 |4 s D ERd32+1—ERd32 @ERs @ERd —[—1T % o
MOV.B @ERs, @-ERd B [2[3 |4 s D ERd32-15ERd32 @ERs @ERd —|—|2 [t ]o
MOV.B @ERs,@(d:2,ERd) B [2[3 |4 s |p @ERs @(1/2/3+ERd) —[|—|T [T ]o
MOV.B @ERs, @(d:16,ERd) B |3 |3 |5 s [p @ERs @(d:16+ERd) — |17 (T ]o
MOV.B @ERs, @(d:32,ERd) B |43 |6 s |p @ERs @(d:32+ERd) —|—17 (T ]o
MOV.B @ERs, @(d:16,Rd.B) B[3[3|s s D @ERs @(d:16+RdL) —[|—|T [T ]o
MOV.B @ERs,@(d:16,Rd.W) B |3 |3 |5 s D @ERs @(d:16+Rd) —[—1T % o
MOV.B @ERs, @(d:16,ERd.L) B[3[3|s s D @ERs @(d:16+ERd) —|—|2 [t ]o
MOV.B @ERs, @(d:32,Rd.B) B 4|3 |6 S D @ERs @(d:32+RdL) —[—[2 [T o
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Data transfer (4)

N’m Addressing Mode
a
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.B @ERs.@(d:32.Rd.W) Bl4]3]6 s D @ERs @(d:32+Rd) —|—|? [T ]o
MOV.B @ERs, @(d:32,ERd.L) B |4 |3 |6 s D @ERs @(d:32+ERd) —|—17 7
MOV.B @ERs,@aa:16 B |33 |5 S D @ERs @aa:16 —|—[T | |o
MOV.B @ERs, @aa:32 B |43 |6 s D @ERs @aa:32 —[—1%]C o
MOV.B @ERs+,@ERd B[2[3 |4 D s @ERs @ERd ERs32+1>ERs32 —|—|2 [t ]o
MOV.B @ERs+,@ERd+ B [2[3 |4 s @ERs @ERd ERs32+1>ERs32 |ERd32+1ERd32| —|—|T [T | 0
MOV.B @ERs+, @ERd- B [2[3 |4 s @ERs @ERd ERs32+1-ERs32 |ERd32-1-ERd32 [ —|—|T [T | 0
MOV.B @ERs+,@+ERd B[2[3 |4 s ERd32+1-ERd32 @ERs @ERd ERs32+1>ERs32 —|—|2 [t ]o
MOV.B @ERs+,@-ERd B [2[3 |4 s ERd32-15ERd32 @ERs @ERd ERs32+1ERs32 —|—|2 [t ]o
MOV.B @ERs+, @ (d:2,ERd) B [2[3 |4 D s @ERs @(1/2/3+ERd) _|ERs32+1-ERs32 —[—[2 [T o
MOV.B @ERs+, @ (d:16,ERd) B[3[s|s D s @ERs @(d:16+ERd)  |ERs32+1—ERs32 —|—|2 [t ]o
MOV.B @ERs+, @ (d:32,ERd) B[4 3|6 D s @ERs @(d:32+ERd)  |ERs32+1-ERs32 —|—|2 [t ]o
MOV.B @ERs+,@(d:16,Rd.B) B[3[3|s D [s @ERs @(d:16+RdL)  |ERs32+1-ERs32 —[—[2 [T o
MOV.B @ERs+, @ (d:16,Rd.W) B[3[s|s D [s @ERs @(d:16+Rd) ERs32+1->ERs32 —|—|2 [t ]o
MOV.B @ERs+,@(d:16,ERd.L) B[3[3|s D [s @ERs @(d:16+ERd) |ERs32+1ERs32 —|—|2 [t ]o
MOV.B @ERs+,@(d:32,Rd.B) B [4]3 |6 D [s @ERs @(d:32+RdL)  |ERs32+1-ERs32 —[—[2 [T o
MOV.B @ERs+,@(d:32,Rd.W) B[4 [3 |6 D [s @ERs @(d:32+Rd) ERs32+1->ERs32 —|—|2 [t ]o
MOV.B @ERs+,@(d:32,ERd.L) B[4 3|6 D [s @ERs @(d:32+ERd)  |ERs32+1-ERs32 —|—|2 [t ]o
MOV.B @ERs+ @aa:16 B |3 |3 |5 s |p @ERs @aa:16 ERs32+1—-ERs32 —[—1%]C o
MOV.B @ERs+, @aa:32 B[4 [3 |6 s |o @ERs @aa:32 ERs32+1>ERs32 —|—|2 [t ]o
MOV.B @ERs-,@ERd B [2[3 |4 D s @ERs @ERd ERs32-15ERs32 —|—|2 [t ]o
MOV.B @ERs-, @ERd+ B [2[3 |4 s @ERs @ERd ERs32-1-5ERs32 |ERd32+1-ERd32| —|—|T [T | 0
MOV.B @ERs-, @ERd- B[2[3 |4 s @ERs @ERd ERs32-15ERs32 |ERd32-1-ERd32 [—|—|T [T |0
MOV.B @ERs-,@+ERd B [2[3 |4 s ERd32+15ERd32 @ERs @ERd ERs32-15ERs32 —|—|2 [t ]o
MOV.B @ERs-,@-ERd B [2[3 |4 s ERd32-15ERd32 @ERs @ERd ERs32-1-5ERs32 —[—[2 [T o
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Data transfer (5)

g uonoas

N’m Addressing Mode
g
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
d |8 & G| &
g | g HEK
= 3
ERE gl gld
ERE SEEE : :
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 ﬁ £l o8| & & & o | peration peration peration peration peration
MoV MOV.B @ERs-.@(d:2.ERd) B2 |3 |4 D @ERs — @(1/2/3+ERd) _ |ERs32-1ERs32 —|—|? [T ]o
MOV.B @ERs-,@(d:16,ERd) B33 |5 D B @ERs — @(d:16+ERd) ERs32-1ERs32 —[—[T |7
MOV.B @ERs-,@(d:32,ERd) B[4 3|6 D s @ERs — @(d:32+ERd) _ |ERs32-1ERs32 —|—|2 [t ]o
MOV.B @ERs-, @(d:16,Rd.B) B[3[3|s D [s @ERs — @(d:16+RdL)  |ERs32-1-ERs32 —|—|2 [T ]o
MOV.B @ERs-,@(d:16,Rd.W) B (3|3 |5 D |s @ERs - @(d:16+Rd) ERs32-1—ERs32 —|—|2 [T o
MOV.B @ERs-,@(d:16,ERd.L) B[3[3|s D [s @ERs — @(d:16+ERd)  |ERs32-1ERs32 —|—|2 [t ]o
MOV.B @ERs-, @(d:32,Rd.B) B [4]3 |6 D [s @ERs — @(d:32+RdL)  |ERs32-1-ERs32 —|—|2 [T ]o
MOV.B @ERs-, @(d:32,Rd.W) B |4 |3 |6 D |s @ERs - @(d:32+Rd) ERs32-1—ERs32 —|—|2 [T o
MOV.B @ERs-,@(d:32,ERd.L) B[4 3|6 D [s @ERs — @(d:32+ERd) _ |ERs32-1ERs32 —|—|2 [t ]o
MOV.B @ERs-,@aa:16 B[3[3|s s |p @ERs - @aa16 ERs32-15ERs32 —[|—|T [T ]o
MOV.B @ERs-,@aa:32 B |4 |3 |6 s |p @ERs - @aa:32 ERs32-1—ERs32 —|—|2 [T o
MOV.B @+ERs,@ERd B [2 |4 |4 D s ERs32+1ERs32 @ERs — @ERd —|—|2 [t ]o
MOV.B @+ERs, @ERd+ B [2[4 |4 s ERs32+1-ERs32 @ERs - @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B @+ERs,@ERd- B [2 |4 |4 s ERs32+1ERs32 @ERs — @ERd ERd32-15ERd32 | —|— [T |T [0
MOV.B @+ERs,@+ERd B [2 |4 |4 s ERs32+1ERs32 |ERd32+1>ERd32 @ERs — @ERd —|—|2 [t ]o
MOV.B @+ERs,@-ERd B [2[4 |4 s ERs32+1-ERs32 | ERd32-15ERd32 @ERs — @ERd —|—|2 [T ]o
MOV.B @+ERs, @(d:2,ERd) B [2 |4 |4 D s ERs32+1>ERs32 @ERs —_@(1/2/3+ERd) —|—|T [T ]o
MOV.B @+ERs, @(d:16,ERd) B [3 |45 D s ERs32+1ERs32 @ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.B @+ERs, @ (d:32,ERd) B[4 |46 D s ERs32+1-ERs32 @ERs - @(d:32+ERd) —|—|2 [T ]o
MOV.B @+ERs, @(d:16,Rd.B) B (3|45 D [s ERs32+1>ERs32 @ERs - @(d:16+RdL) —|—]2 (T |o
MOV.B @+ERs, @ (d:16,Rd.W) B [3 |45 D [s ERs32+1ERs32 @ERs — _@(d:16+Rd) —|—|2 [t ]o
MOV.B @+ERs, @(d:16,ERd.L) B[3 |45 D [s ERs32+1-ERs32 @ERs - _@(d:16+ERd) —|—|2 [T ]o
MOV.B @+ERs, @(d:32,Rd.B) B[4 ]4 |6 D |s ERs32+1—-ERs32 @ERs — @(d:32+RdL) —|—]T (T |0
MOV.B @+ERs, @ (d:32,Rd.W) B[4 ]4 |6 D [s ERs32+1ERs32 @ERs - @(d:32+Rd) —|—|2 [t ]o
MOV.B @+ERs, @(d:32,ERd.L) B[4 ]a |6 D [s ERs32+1-ERs32 @ERs — _@(d:32+ERd) —|—|2 [T ]o
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Data transfer (6)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MOV MOV.B @+ERs.@aa:16 B |3 |4 |5 D ERs32+1ERs32 @ERs - @aa:16 —|—1T (%o
MOV.B @+ERs, @aa:32 B |4 |4 |6 s |p ERs32+1—-ERs32 @ERs - @aa:32 —|—17 7
MOV.B @-ERs, @ERd B [2 |4 |4 D s ERs32-15ERs32 @ERs — @ERd —|—|2 [t ]o
MOV.B @-ERs, @ERd+ B (2[4 |4 s ERs32-15ERs32 @ERs — @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B @-ERs, @ERd- B [2 |4 |4 s ERs32-15ERs32 @ERs — @ERd ERd32-15ERd32 | —|— [T |T [0
MOV.B @-ERs,@+ERd B [2 |4 |4 s ERs32-15ERs32 |ERd32+1>ERd32 @ERs — @ERd —|—|2 [t ]o
MOV.B @-ERs,@-ERd B [2[4 |4 s ERs32-1-ERs32 |ERd32-15ERd32 @ERs — @ERd —[—[2 [T o
MOV.B @-ERs, @(d:2,ERd) B [2 |4 |4 D s ERs32-15ERs32 @ERs — _@(1/2/3+ERd) — =T [T ]o
MOV.B @-ERs, @(d:16,ERd) B [3 |45 D s ERs32-15ERs32 @ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.B @-ERs, @(d:32,ERd) B[4 |46 D s ERs32-15ERs32 @ERs - @(d:32+ERd) —[—[2 [T o
MOV.B @-ERs, @(d:16,Rd.B) B[3]4]5 D |s ERs32-1—5ERs32 @ERs — @(d:16+RdL) —|—]T (T |0
MOV.B @-ERs, @(d:16,Rd.W) B [3 |45 D [s ERs32-15ERs32 @ERs — _@(d:16+Rd) —|—|2 [t ]o
MOV.B @-ERs,@(d:16,ERd.L) B [3 |45 D [s ERs32-15ERs32 @ERs - _@(d:16+ERd) —[—[2 [T o
MOV.B @-ERs, @(d:32,Rd.B) B[4 ]4 |6 D |s ERs32-1—5ERs32 @ERs — @(d:32+RdL) —|—]T (T |0
MOV.B @-ERs, @(d:32,Rd.W) B[4 ]4 |6 D [s ERs32-15ERs32 @ERs - @(d:32+Rd) —|—|2 [t ]o
MOV.B @-ERs, @(d:32,ERd.L) B[4 |46 D [s ERs32-15ERs32 @ERs - @(d:32+ERd) —[—[2 [T o
MOV.B @-ERs,@aa:16 B |3 |4 |5 s |p ERs32-1—ERs32 @ERs - @aa:16 —[—1T % o
MOV.B @-ERs,@aa:32 B 4|46 s |p ERs32-1-ERs32 @ERs — @aa:32 —|—[T | |o
MOV.B @(d:2,ERs), @ERd B [2 [4 |4 D [s @(1/2/3+ERs) - @ERd —[|—|T [T ]o
MOV.B @(d:2,ERs), @ERd+ B |2 [4 |4 s D @(1/2/3+ERs) — @ERd ERd32+1—-ERd32| —|— [T [T | 0
MOV.B @(d:2,ERs), @ERd- B [2 |4 |4 s D @(1/2/3+ERs) - @ERd ERd32-15ERd32 | —|— [T [T [0
MOV.B @(d:2,ERs),@+ERd B [2[4 |4 s D ERd32+15ERd32 @(1/2/3+ERs) - @ERd —[—[2 [T o
MOV.B @(d:2,ERs),@-ERd B [2 |4 |4 s D ERd32-15ERd32 @(1/2/3+ERs) - @ERd — =T [T ]o
MOV.B @(d:2,ERs),@(d:2,ERd)  [B [2 |4 |4 s @(1/2/3+ERs) - @(1/2/3+ERd) — =T [T ]o
MOV.B @(d:2,ERs),@(d:16,ERd) [B |3 |4 |5 s @(1/2/3+ERs) - @(d:16+ERd) —[—[2 [T o
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Data transfer (7)

g uonoas

N’m Addressing Mode
a
5
T
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.B @(d:2.ERs).@(d:32.ERd) _|B |4 |4 |6 s @(1/2/3+ERs) - @(d:32+ERd) —|—|? [T ]o
MOV.B @(d:2,ERs),@(d:16,Rd.B) |B [3 [4 [5 s |p @(1/2/3+ERs) - @(d:16+RdL) —|—17 7
MOV.B @(d:2,ERs),@(d:16,Rd.W) [B |3 |4 |5 s |p @(1/2/3+ERs) - @(d:16+Rd) —|—=|T [T ]o
MOV.B @(d:2,ERs),@(d:16,ERd.L) [B |3 |4 |5 s |p @(1/2/3+ERs) - @(d:16+ERd) —[—[2 [T o
MOV.B @(d:2,ERs),@(d:32,Rd.B) |B [4 |4 [6 s [p @(1/2/3+ERs) —  @(d:32+RdL) —|—]T (T |0
MOV.B @(d:2,ERs),@(d:32,Rd.W) [B |4 |4 |6 s |p @(1/2/3+ERs) - @(d:32+Rd) —|—=|T [T ]o
MOV.B @(d:2,ERs),@(d:32,ERd.L) [B |4 |4 |6 s |p @(1/2/3+ERs) - @(d:32+ERd) —[—[2 [T o
MOV.B @(d:2,ERs), @aa:16 B |3 ]4 |5 s D @(1/2/3+ERs)  — @aa:16 —[—1T % o
MOV.B @(d:2,ERs), @aa:32 B[4 |46 s D @(1/2/3+ERs) — @aa:32 —[—=1%]% o
MOV.B @(d:16,ERs), @ERd B[3 |45 D [s @(d:16+ERs) - @ERd —[—[2 [T o
MOV.B @(d:16,ERs), @ ERd+ B |3 [4 |5 s D @(d:16+ERs) — @ERd ERd32+1—-ERd32| —|— [T [T | 0
MOV.B @(d:16,ERs), @ERd- B [3 |45 s D @(d:16+ERs) - @ERd ERd32-15ERd32 | —|— [T [T [0
MOV.B @(d:16,ERs),@+ERd B [3 |45 s D ERd32+15ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.B @(d:16,ERs),@-ERd B (3|45 s D ERd32-15ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.B @(d:16,ERs),@(d:2,ERd) [B |3 |4 |5 s @(d:16+ERs) - @(1/2/3+ERd) —|—=|T [T ]o
MOV.B @(d:16,ERs),@(d:16,ERd) [B |4 |4 |6 s @(d:16+ERs) - @(d:16+ERd) —[—[2 [T o
MOV.B @(d:16,ERs),@(d:32,ERd) |B |5 [4 [7 s @(d:16+ERs) — @(d:32+ERd) — |17 (T ]o
MOV.B @(d:16,ERs),@(d:16,Rd.B) [B |4 |4 |6 s |p @(d:16+ERs) - @(d:16+RdL) —|—=|T [T ]o
MOV.B @(d:16,ERs),@(d:16,Rd.W)[B |4 |4 |6 s |p @(d:16+ERs) - @(d:16+Rd) —[—[2 [T o
MOV.B @(d:16,ERs), @(d:16,ERd.L) B 4|4 |6 s |p @(d:16+ERs) —  @(d:16+ERd) —[—]T T |o
MOV.B @(d:16,ERs),@(d:32,Rd.B) [B |5 |4 |7 s |p @(d:16+ERs) - @(d:32+RdL) — =T [T ]o
MOV.B @(d:16,ERs),@(d:32,Rd.W)[B |5 |4 |7 s |p @(d:16+ERs) - @(d:32+Rd) —[—[2 [T o
MOV.B @(d:16,ERs),@(d:32,ERd.L) [B |5 |4 |7 s |p @(d:16+ERs) — @(d:32+ERd) — |17 (T ]o
MOV.B @(d:16,ERs), @aa:16 B[4 |46 s D @(d:16+ERs) - @aa:l6 —[—=1%]% o
MOV.B @(d:16 ERs), @aa:32 B (5[4 |7 s D @(d:16+ERs) - @aa:32 —[—[2 [T o
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Data transfer (8)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.B @(d:32.ERs). @ ERd+ Bl4]ale s @(d:32+ERs) @ERd ERd32+15ERd32| — | — [T |7 [0
MOV.B @(d:32,ERs), @ERd- B 4|4 |6 D @(d:32+ERs) @ERd ERd32-15ERd32 [ — | —| T | T
MOV.B @(d:32,ERs), @+ERd B[4 ]4 |6 s D ERd32+1-ERd32 @(d:32+ERs) @ERd —|—=|T [T ]o
MOV.B @(d:32,ERs),@-ERd B [4]a |6 s D ERd32-15ERd32 @(d:32+ERs) @ERd —[—[2 [T o
MOV.B @(d:32,ERs),@(d:2,ERd) |B |4 [4 [6 s @(d:32+ERs) @(1/2/3+ERd) —[—1T % o
MOV.B @(d:32,ERs),@(d:16,ERd) [B |5 |4 |7 s @(d:32+ERs) @(d:16+ERd) —|—=|T [T ]o
MOV.B @(d:32,ERs),@(d:32,ERd) [B |6 |4 |8 s @(d:32+ERs) @(d:32+ERd) —[—[2 [T o
MOV.B @(d:32,ERs),@(d:16,Rd.B) [B |5 |4 |7 s |o @(d:32+ERs) @(d:16+RdL) — =T [T ]o
MOV.B @(d:32,ERs),@(d:16,Rd.W) B |5 |4 |7 s |p @(d:32+ERs) @(d:16+Rd) —|—=|T [T ]o
MOV.B @(d:32,ERs),@(d:16,ERIL)  [B |5 [4 |7 s |p @(d:32+ERs) @(d:16+ERd) —[—1%]C o
MOV.B @(d:32,ERs),@(d:32,Rd.B) [B |6 |4 |8 s |o @(d:32+ERs) @(d:32+RdL) — =T [T ]o
MOV.B @(d:32,ERs),@(d:32,Rd.W) B |6 |4 |8 s |p @(d:32+ERs) @(d:32+Rd) —|—=|T [T ]o
MOV.B @(d:32,ERs),@(d:32.ERIL)  [B |6 [4 |8 s |p @(d:32+ERs) @(d:32+ERd) —[—1%]C o
MOV.B @(d:32,ERs), @aa:16 B |5 |4 |7 s D @(d:32+ERs) @aa:16 —[—1T % o
MOV.B @(d:32,ERs), @aa:32 B 6|4 |8 s D @(d:32+ERs) @aa:32 —[—=1%]% o
MOV.B @(d:16,Rs.B), @ERd B[3 |45 D s @(d:16+RsL) @ERd —[—[2 [T o
MOV.B @(d:16,Rs.B), @ERd+ B3 |4 |5 s |p @(d:16+RsL) @ERd ERd32+1—ERd32| —|—|T [T [ 0
MOV.B @(d:16,Rs.B), @ERd- B [3 |45 s |o @(d:16+RsL) @ERd ERd32-15ERd32 | —|— [T [T [0
MOV.B @(d:16,Rs.B), @ +ERd B[3 |45 s |p ERd32+15ERd32 @(d:16+RsL) @ERd —[—[2 [T o
MOV.B @(d:16,Rs.B),@-ERd B (3|45 s |o ERd32-15ERd32 @(d:16+RsL) @ERd —[—[2 [T o
MOV.B @(d:16,Rs.B),@(d:2,ERd) [B |3 |4 |5 D |s @(d:16+RsL) @(1/2/3+ERd) —|—|2 [t ]o
MOV.B @(d:16,Rs.B),@(d:16,ERd) [B |4 |4 |6 D |s @(d:16+RsL) @(d:16+ERd) —[—[2 [T o
MOV.B @(d:16,Rs.B),@(d:32,ERd) [B |5 |4 |7 D |s @(d:16+RsL) @(d:32+ERd) — =T [T ]o
MOV.B @(d:16,Rs.B),@(d:16,Rd.B) |B |4 |4 |6 s @(d:16+RsL) @(d:16+RdL) — =T [T ]o
MOV.B @(d:16,Rs.B).@(d:16,RAW) _ [B |4 [4 |6 S @(d:16+RsL) @(d:16+Rd) —[—1% T o
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Data transfer (9)

Addressing Mode

|
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 R
ERE a5 =
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 E :& Ey é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.B @(d:32.ERs). @ERd Bl4]ale D |s @(d:32+ERs) - @ERd —|—|? [T ]o
MOV.B @(d:16,Rs.B),@(d:16,ERd.L) |B |4 |4 |6 S @(d:16+RsL) — @(d:16+ERd) —|—|T (2
MOV.B @(d:16,Rs.B),@(d:32,Rd.B) |B |5 |4 |7 s @(d:16+RsL) - @(d:32+RdL) —|—=|T [T ]o
MOV.B @(d:16,Rs.B).@(d:32RdW)  [B |5 [4 |7 s @(d:16+RsL) - @(d:32+Rd) —[—1%]C o
MOV.B @(d:16,Rs.B),@(d:32,ERd.L) [B |5 |4 |7 s @(d:16+RsL) —  @(d:32+ERd) —[—]T T |o
MOV.B @(d:16,Rs.B), @aa:16 B[4 |46 s D @(d:16+RsL) - @aa:l6 —[—=1%]% o
MOV.B @(d:16,Rs.B), @aa:32 B [5 |4 |7 s D @(d:16+RsL) - @aa:32 —[—[2 [T o
MOV.B @(d:16,Rs.W), @ERd B3 |4 |5 D s @(d:16+Rs) — @ERd — =T [T ]o
MOV.B @(d:16,Rs.W), @ERd+ B [3 |45 s |o @(d:16+Rs) — @ERd ERd32+15ERd32| —|— [T [T [0
MOV.B @(d:16,Rs.W), @ERd- B [3 |45 s |p @(d:16+Rs) — @ERd ERd32-15ERd32 | —|—[T |T [0
MOV.B @(d:16,Rs.W),@+ERd B (3|45 s |o ERd32+1-ERd32 @(d:16+Rs) — @ERd — =T [T ]o
MOV.B @(d:16,Rs.W), @-ERd B [3 |45 s |o ERd32-15ERd32 @(d:16+Rs) — @ERd —|—=|T [T ]o
MOV.B @(d:16,Rs.W),@(d:2,ERd) [B |3 |4 |5 D |s @(d:16+Rs) —_@(1/2/3+ERd) —[—[2 [T o
MOV.B @(d:16,Rs.W),@(d:16,ERd)[B |4 |4 |6 D |s @(d:16+Rs) —_@(d:16+ERd) — =T [T ]o
MOV.B @(d:16,Rs.W),@(d:32,ERd)|B |5 |4 |7 D |s @(d:16+Rs) — _@(d:32+ERd) —|—=|T [T ]o
MOV.B @(d:16,Rs.W),@(d:16,RdB)  [B |4 [4 |6 s @(d:16+Rs) - @(d:16+RdL) —[—1%]C o
MOV.B @(d:16,Rs.W),@(d:16,RdW) |B |4 |4 |6 S @(d:16+Rs) —  @(d:16+Rd) —[—]T T |o
MOV.B @(d:16,Rs.W),@(d:16,ERd.L) |B |4 |4 |6 S @(d:16+Rs) — @(d:16+ERd) —|—[T (T |0
MOV.B @(d:16,Rs.W),@(d:32,RdB)  [B |5 [4 |7 s @(d:16+Rs) - @(d:32+RdL) —[—1%]C o
MOV.B @(d:16,Rs.W),@(d:32,RdW) |B |5 |4 |7 S @(d:16+Rs) —  @(d:32+Rd) —[—]T T |o
MOV.B @(d:16,Rs.W),@(d:32ERd.L) |B |5 |4 |7 S @(d:16+Rs) — @(d:32+ERd) —|—[T (T |o
MOV.B @(d:16,Rs.W), @aa:16 B |4 |4 |6 s D @(d:16+Rs) - @aa:16 —[—1%]C o
MOV.B @(d:16,Rs.W), @aa:32 B |5 |4 |7 s D @(d:16+Rs) - @aa:32 —[—1T % o
MOV.B @(d:16,ERs.L), @ERd B3 |45 D s @(d:16+ERs) — @ERd —[—=1%]% o
MOV.B @(d:16,ERs.L), @ERd+ _ [B |3 |4 |5 s |p @(d:16+ERs) - @ERd ERd32+1-ERd32| —|—[T |T [0
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Data transfer (10)

Addressing Mode

|
a
5
o=
g3 g
2 3 y
—— - g
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
q13 £l 5|2
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
FEEEEEEEEERER peration peration peration peration peration
MoV MOV.B @(d:16.ERs.L).@+ERd ___|B |3 |4 |5 s ERd32+15ERd32 @(d:16+ERs) @ERd —|—|? [T ]o
MOV.B @(d:16,ERs.L), @-ERd B (3|45 s |o ERd32-15ERd32 @(d:16+ERs) @ERd —[—[T [T
MOV.B @(d:16,ERs.L),@(d:2ERd) |B |3 |4 |5 D |s @(d:16+ERs) @(1/2/3+ERd) —|—=|T [T ]o
MOV.B @(d:16,ERs.L),@(d:16,ER])  [B |4 [4 |6 D s @(d:16+ERs) @(d:16+ERd) —|—1T (T ]o
MOV.B @(d:16,ERs.L),@(d:32,ERd)  [B |5 |4 |7 D [s @(d:16+ERs) @(d:32+ERd) —[—]T T |o
MOV.B @(d:16,ERs.L),@(d:16,RdB) |B |4 |4 |6 S @(d:16+ERs) @(d:16+RdL) —|—[T (T |o
MOV.B @(d:16,ERs.L),@(d:16,RdW) [B |4 [4 |6 s @(d:16+ERs) @(d:16+Rd) —|—1T (T ]o
MOV.B @(d:16,ERs.L),@(d:16,ERA.L) [B |4 |4 [6 s @(d:16+ERs) @(d:16+ERd) —|—]T (T |0
MOV.B @(d:16,ERs.L),@(d:32,RdB) |B |5 |4 |7 S @(d:16+ERs) @(d:32+RdL) —|—[T (T |o
MOV.B @(d:16,ERs.L),@(d:32,RdW) [B |5 [4 |7 s @(d:16+ERs) @(d:32+Rd) —|—1T (T ]o
MOV.B @(d:16,ERs.L),@(d:32ERd.L) |B |5 |4 |7 S @(d:16+ERs) @(d:32+ERd) —[—]T T |o
MOV.B @(d:16,ERs.L), @aa:16 B[4 |46 s D @(d:16+ERs) @aa:16 —[—=1%]% o
MOV.B @(d:16,ERs.L), @aa:32 B [5 |4 |7 s D @(d:16+ERs) @aa:32 —[—[2 [T o
MOV.B @(d:32,Rs.B), @ERd B 4|4 |6 D s @(d:32+RsL) @ERd —|—|T [T |0
MOV.B @(d:32,Rs.B), @ERd+ B[4 ]4 |6 s |o @(d:32+RsL) @ERd ERd32+15ERd32| —|— [T [T [0
MOV.B @(d:32,Rs.B), @ERd- B |4 |46 s [o @(d:32+RsL) @ERd ERd32-15ERd32 | —|—[T |T [0
MOV.B @(d:32,Rs.B), @+ERd B[4 ]4 |6 s |o ERd32+1-ERd32 @(d:32+RsL) @ERd —[—[2 [T o
MOV.B @(d:32,Rs.B),@-ERd B[4 ]4 |6 s |o ERd32-15ERd32 @(d:32+RsL) @ERd —|—=|T [T ]o
MOV.B @(d:32,Rs.B),@(d:2,ERd) [B [4 |4 |6 D [s @(d:32+RsL) @(1/2/3+ERd) —[—[2 [T o
MOV.B @(d:32,Rs.B),@(d:16,ERd) |B |5 [4 [7 D |s @(d:32+RsL) @(d:16+ERd) — |17 (T ]o
MOV.B @(d:32,Rs.B),@(d:32,ERd) [B |6 |4 |8 D |s @(d:32+RsL) @(d:32+ERd) — =T [T ]o
MOV.B @(d:32,Rs.B),@(d:16,Rd.B) B |5 |4 |7 s @(d:32+RsL) @(d:16+RdL) —[—[2 [T o
MOV.B @(d:32,Rs.B),@(d:16,RdW) [B |5 |4 |7 s @(d:32+RsL) @(d:16+Rd) —[—]T T |o
MOV.B @(d:32,Rs.B),@(d:16,ERd.L) |B |5 |4 |7 S @(d:32+RsL) @(d:16+ERd) —|—[T (T |o
MOV.B @(d:32,Rs.B),@(d:32,Rd.B) |B |6 |4 |8 s @(d:32+RsL) @(d:32+RdL) —[—[2 [T o
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Data transfer (11)

Addressing Mode

|
a
5
o=
£3 g
2 & Y
—— - g
5 21 2] &
g c o
414 & G| &
2 |8 HEK
g 19 & &l 2
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 E :& x| &| ¢ 3l 8 & é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
MoV MOV.B @(d:16.ERs.L). @ERd- B[3]a]s s |p @(d:16+ERs) @ERd ERd32-15ERd32 | — | — [T |T [0
MOV.B @(d:32,Rs.B), @(d:32,Rd.W) B 6|4 |8 S @(d:32+RsL) @(d:32+Rd) —|—|T (2
MOV.B @(d:32,Rs.B),@(d:32,ERd.L) |B |6 |4 |8 S @(d:32+RsL) @(d:32+ERd) —|—[T (T |o
MOV.B @(d:32,Rs.B),@aa:16 B [5 |4 |7 s D @(d:32+RsL) @aa:16 —|—|2 [T ]o
MOV.B @(d:32,Rs.B), @aa:32 B |6 |4 |8 s D @(d:32+RsL) @aa:32 — |17 (T ]o
MOV.B @(d:32,Rs.W), @ERd B[4 ]4 6 D s @(d:32+Rs) @ERd —[—=1%]% o
MOV.B @(d:32,Rs.W), @ERd+ B[4 |46 s |p @(d:32+Rs) @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B @(d:32,Rs.W), @ERd- B 4|4 |6 s |p @(d:32+Rs) @ERd ERd32-15ERd32 [—|—|T [T [ 0
MOV.B @(d:32,Rs.W), @+ERd B[4 ]4 |6 s |o ERd32+1-ERd32 @(d:32+Rs) @ERd —|—=|T [T ]o
MOV.B @(d:32,Rs.W), @-ERd B[4 |46 s |p ERd32-15ERd32 @(d:32+Rs) @ERd —|—|2 [T ]o
MOV.B @(d:32,Rs.W),@(d:2,ERd) [B |4 |4 |6 D |s @(d:32+Rs) @(1/2/3+ERd) —|—]2 (T |o
MOV.B @(d:32,Rs.W),@(d:16,ERd) B |5 |4 |7 D |s @(d:32+Rs) @(d:16+ERd) —|—=|T [T ]o
MOV.B @(d:32,Rs.W),@(d:32,ERd)|B |6 |4 |8 D |s @(d:32+Rs) @(d:32+ERd) —|—|2 [T ]o
MOV.B @(d:32,Rs.W),@(d:16,Rd.B) B |5 |4 |7 S @(d:32+Rs) @(d:16+RdL) —[—]T T |o
MOV.B @(d:32,Rs.W),@(d:16,Rd.W) [B [5 [4 |7 s @(d:32+Rs) @(d:16+Rd) —|—[T (T |o
MOV.B @(d:32,Rs.W),@(d:16,ERd.L) [B |5 [4 |7 s @(d:32+Rs) @(d:16+ERd) —|—1T (T ]o
MOV.B @(d:32,Rs.W),@(d:32,Rd.B)  [B |6 |4 |8 s @(d:32+Rs) @(d:32+RdL) —|—]T (T |0
MOV.B @(d:32,Rs.W),@(d:32,RdW) [B [6 |4 |8 s @(d:32+Rs) @(d:32+Rd) —|—[T (T |0
MOV.B @(d:32,Rs.W),@(d:32,ERd.L) [B |6 [4 |8 s @(d:32+Rs) @(d:32+ERd) —|—1T (T ]o
MOV.B @(d:32,Rs.W),@aa:16 B |5 |4 |7 s D @(d:32+Rs) @aa:16 — |17 (T ]o
MOV.B @(d:32,Rs.W), @aa:32 B 6|4 |8 s D @(d:32+Rs) @aa:32 —[—=1%]% o
MOV.B @(d:32,ERs.L), @ERd B[4 |46 D s @(d:32+ERs) @ERd —|—|2 [T ]o
MOV.B @(d:32,ERs.L), @ ERd+ B 4|4 |6 s |p @(d:32+ERs) @ERd ERd32+1—ERd32| —|—|T [T [ 0
MOV.B @(d:32,ERs.L), @ERd- B[4 ]4 |6 s |o @(d:32+ERs) @ERd ERd32-15ERd32 [ —[— [T |T | 0
MOV.B @(d:32,ERs.L), @+ERd B[4 ]a |6 s |p ERd32+15ERd32 @(d:32+ERs) @ERd —|—|2 [T ]o
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Data transfer (12)

Addressing Mode

|
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.B @(d:32.ERs.L).@-ERd Bl4]ale s |p ERd32-1+ERd32 @(d:32+ERs) @ERd —|—|? [T ]o
MOV.B @(d:32,ERs.L),@(d:2,ERd) |B |4 [4 [6 D |s @(d:32+ERs) @(1/2/3+ERd) ol el K
MOV.B @(d:32,ERs.L),@(d:16,ER) |B |5 |4 |7 D [s @(d:32+ERs) @(d:16+ERd) —|—[T (T |o
MOV.B @(d:32ERs.L),@(d:32ERd)  [B |6 [4 |8 D s @(d:32+ERs) @(d:32+ERd) —[—1%]C o
MOV.B @(d:32,ERs.L),@(d:16,RdB) [B |5 |4 |7 s @(d:32+ERs) @(d:16+RdL) —[—]T T |o
MOV.B @(d:32,ERs.L),@(d:16,RdW) |B [5 |4 |7 S @(d:32+ERs) @(d:16+Rd) —|—[T | |o
MOV.B @(d:32ERs.L),@(d:16,ERIL) [B |5 [4 |7 s @(d:32+ERs) @(d:16+ERd) —[—1%]C o
MOV.B @(d:32,ERs.L),@(d:32,RdB) |B |6 |4 |8 S @(d:32+ERs) @(d:32+RdL) —[—]T T |o
MOV.B @(d:32,ERs.L),@(d:32,RdW) |B [6 |4 |8 S @(d:32+ERs) @(d:32+Rd) —|—[T | |o
MOV.B @(d:32ERs.L),@(d:32,ERIL) [B |6 [4 |8 s @(d:32+ERs) @(d:32+ERd) —[—1%]C o
MOV.B @(d:32,ERs.L), @aa:16 B |5 |4 |7 s D @(d:32+ERs) @aa:16 —[—1T % o
MOV.B @(d:32,ERs.L), @aa:32 B 6|4 |8 s D @(d:32+ERs) @aa:32 —[—=1%]% o
MOV.B @aa:16,@ERd B [3 |46 D s @aa:16 @ERd —[|—|T [T ]o
MOV.B @aa:16, @ERd+ B (3|46 D |s @aa:16 @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B @aa:16, @ERd- B (3 |4 |6 D s @aa:16 @ERd ERd32-15ERd32 [—|—|T [T [0
MOV.B @aa:16,@+ERd B [3 |46 D |s ERd32+15ERd32 @aa:16 @ERd —[|—|T [T ]o
MOV.B @aa:16,@-ERd B (3|46 D |s ERd32-15ERd32 @aa:16 @ERd — =T [T ]o
MOV.B @aa:16,@(d:2,ERd) B[s |4 |6 D s @aa:16 @(1/2/3+ERd) —[—=1%]% o
MOV.B @aa:16,@(d:16,ERd) B |4 4|7 D s @aa:16 @(d:16+ERd) —[—[2 [T o
MOV.B @aa:16,@(d:32,ERd) B |5 [4 |8 D s @aa:16 @(d:32+ERd) —|—]T (T |0
MOV.B @aa:16,@(d:16,Rd.B) B[4 ]a]7 D s @aa:16 @(d:16+RdL) —[—=1%]% o
MOV.B @aa:16,@(d:16,Rd.W) B |4 4|7 D s @aa:16 @(d:16+Rd) —[—[2 [T o
MOV.B @aa:16,@(d:16,ERd.L) B |4 |4 |7 D s @aa:16 @(d:16+ERd) — |17 (T ]o
MOV.B @aa:16,@(d:32,Rd.B) B[s |4 |8 D s @aa:16 @(d:32+RdL) —[—=1%]% o
MOV.B @aa:16,@(d:32,Rd.W) B [5 |4 |8 D s @aa:16 @(d:32+Rd) —|—|T [T ]o
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Data transfer (13)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 & &l 2
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 EEE é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.B @aa:16.@(d:32.ERd.L) B |5 |4 |8 D s @aa:16 @(d:32+ERd) —|—1T (%o
MOV.B @aa:16,@aa:16 B[4 ]a]7 s @aa:16 @aa:16 ol el K
MOV.B @aa:16,@aa:32 B s[4 |8 s @aa:16 @aa:32 —[—=1%]% o
MOV.B @aa:32, @ERd B |4 4|7 D s @aa:32 @ERd —|—1T (T ]o
MOV.B @aa:32, @ERd+ B[4 ]4|7 D |s @aa:32 @ERd ERd32+1-ERd32| —|— [T |T [0
MOV.B @aa:32, @ERd- B |4 |4 |7 D s @aa:32 @ERd ERd32-15ERd32 [—|—|T [T [0
MOV.B @aa:32,@+ERd B[4 ]a |7 D |s ERd32+15ERd32 @aa:32 @ERd —|—|2 [T ]o
MOV.B @aa:32,@-ERd B[4 ]4|7 D |s ERd32-15ERd32 @aa:32 @ERd — =T [T ]o
MOV.B @aa:32,@(d:2,ERd) B[4 ]a]7 D s @aa:32 @(1/2/3+ERd) —[—=1%]% o
MOV.B @aa:32,@(d:16,ERd) B [5 |4 |8 D s @aa:32 @(d:16+ERd) —|—|2 [T ]o
MOV.B @aa:32,@(d:32,ERd) B |6 [4 |9 D s @aa:32 @(d:32+ERd) —|—]T (T |0
MOV.B @aa:32,@(d:16,Rd.B) B[s |4 |8 D s @aa:32 @(d:16+RdL) —[—=1%]% o
MOV.B @aa:32,@(d:16,Rd.W) B [5 |4 |8 D s @aa:32 @(d:16+Rd) —[|—|T [T ]o
MOV.B @aa:32,@(d:16,ERd.L) B |5 [4 |8 D s @aa:32 @(d:16+ERd) —|—]T (T |0
MOV.B @aa:32,@(d:32,Rd.B) Bl6 |4 |9 D s @aa:32 @(d:32+RdL) —[—=1%]% o
MOV.B @aa:32,@(d:32,Rd.W) B [6[4 |9 D s @aa:32 @(d:32+Rd) —[|—|T [T ]o
MOV.B @aa:32,@(d:32,ERd.L) B |6 [4 |9 D s @aa:32 @(d:32+ERd) —|—]T (T |0
MOV.B @aa:32,@aa:16 B s[4 |8 s @aa:32 @aa:16 —[—=1%]% o
MOV.B @aa:32, @aa:32 B |6 [4 |9 S @aa:32 @aa:32 —|—]T (T |o
MOV.W #xx:3,Rd w1t |1 ]1]s |p #xx:3 Rd16 — |17 (T ]o
MOV.W #xx:16,Rd wl2 [1[2 s |p #xXX Rd16 —|—[T | |o
MOV.W #xx:4,@aa:16 wi2 [1[3 s D #xx:4 @aa:16 —|—]T (T |o
MOV.W #xx:4, @aa:32 w3 [1]4]s D #xx:4 @aa:32 — |17 (T ]o
MOV.W #xx:8, @ERd wl2 [2 |3 [s D #xx:8 @ERd —|—17 (T ]o
MOV.W #xx:8, @ ERd+ w2 |2 |3 [s D #xx:8 @ERd ERd32+2-ERd32| —|— [T |T [0
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Data transfer (14)

Addressing Mode

|
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
313 &l gl
ERE a5 =
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 EEE é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MOV MOV.W #xx:8.@ERd- wl2 [2 |3 [s #xx:8 @ERd ERd32-25ERd32 [ —[— [T |T | 0
MOV.W #xx:8,@+ERd w2 [3 )4 |s D ERd32+2—ERd32 #xx:8 @ERd —[—]T ]2
MOV.W #xx:8,@-ERd wl2 [3 |4 [s D ERd32-2ERd32 #xx:8 @ERd —|—17 (T ]o
MOV.W #xx:8, @ (d:2,ERd) w2 |3 |4 [s #xx:8 @(2/4/6+ERd) —|—|T [T ]o
MOV.W #xx:8,@(d:16,ERd) wls |3 |5 [s D #xc8 @(d:16+ERd) — =T [T ]o
MOV.W #xx:8, @(d:32,ERd) w4 |3 |6 [s D #xx:8 @(d:32+ERd) —[—=1%]% o
MOV.W #xx:8,@(d:16,Rd.B) w3 [3 |5 [s D #xx:8 @(d:16+RdL<<1) —[—1%]C o
MOV.W #xx:8, @ (d:16,Rd.W) w3 [3]5]|s D #xx:8 @(d:16+Rd<<1) — |17 (T ]o
MOV.W #xx:8,@(d:16,ERd.L) w3 |a |5 [s D #xx:8 @(d:16+ERd<<1) —[—=1%]% o
MOV.W #xx:8, @(d:32,Rd.B) w4 [3]6 [s D #xx:8 @(d:32+RdL<<1) —[—1%]C o
MOV.W #xx:8, @(d:32,Rd.W) w4 [3]6|s D #xx:8 @(d:32+Rd<<1) — |17 (T ]o
MOV.W #xx:8,@(d:32,ERd.L) w4 |3 |6 [s D #xx:8 @(d:32+ERd<<1) —[—=1%]% o
MOV.W #xx:8, @aa:16 wia [2 [4 [s D #xx:8 @aa:16 —|—]T (T |o
MOV.W #xx:8, @aa:32 w4 |2 |5 |s D #xx:8 @aa:32 —[—1T % o
MOV.W #xx:16, @ ERd wia [2 [4 [s D #xXX @ERd —|—[T | |o
MOV.W #xx:16, @ERd+ wls |2 |4 [s D #xx @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W #xx:16, @ERd- wls |2 |4 [s D #xx @ERd ERd32-25ERd32 | —|— [T |T [0
MOV.W #xx:16,@+ERd w3 [3 [5 [s D ERd32+2—ERd32 #xXx @ERd —|—[T | |o
MOV.W #xx:16,@-ERd w3 [3 |5 [s D ERd32-2-ERA32 #xx @ERd —[—1%]C o
MOV.W #xx:16,@(d:2,ERd) w3 |3 |5 [s D #xx @(2/4/6+ERd) —|—]T (T |0
MOV.W #xx:16,@ (d:16,ERd) w4 (3 |6 ]S D #xx @(d:16+ERd) —|—[T (T |o
MOV.W #xx:16, @ (d:32,ERd) wls [3]7 [s D #xx @(d:32+ERd) —[—1%]C o
MOV.W #xx:16,@ (d:16,Rd.B) w4 [3]6|s D #xx @(d:16+RdL<<1) — |17 (T ]o
MOV.W #xx:16, @ (d:16,Rd.W) wl4 |3 |6 |s D #xx @(d:16+Rd<<1) —|—[T (T |o
MOV.W #xx:16,@(d:16,ERd.L) w4 |3 |6 [s D #xx @(d:16+ERd<<1) —[—[2 [T o
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Data transfer (15)

Addressing Mode

|
a
5
o=
£ g
2 ¢
T ~ ©
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 R
ERE a5 =
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 EEE é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.W #xx:16.@(d:32.Rd.B) wis [3]7 |s D #xx @(d:32+RdL<<1) —|—1T (%o
MOV.W #xx:16,@(d:32,Rd.W) wls |3 |7 [s D #xx @(d:32+Rd<<1) —|—[T [T
MOV.W #xx:16,@ (d:32,ERd.L) w|s [3 |7 |s D #xx @(d:32+ERd<<1) —|—[T (T |o
MOV.W #xx:16,@aa:16 wl4 [2 |5 [s D #xx @aa:16 —[—1%]C o
MOV.W #xx:16, @aa:32 w(s [2 |6 s D #XX @aa:32 —[—1T % o
MOV.W Rs,Rd wli[1 |1 s Rs16 Rd16 —|—17 (T ]o
MOV.W Rs,@ERd w12 s |p Rs16 @ERd —[—1%]C o
MOV.W Rs, @ERd+ w2 |2 |3 s D Rs16 @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W Rs, @ERd- wl2 |2 |3 s D Rs16 @ERd ERd32-2—ERd32 [—|—|T [T [0
MOV.W Rs, @+ERd w2 |3 |3 s D ERd32+2ERd32 Rs16 @ERd —[|—|T [T ]o
MOV.W Rs,@-ERd w1 |2 |2 s D ERd32-2—ERd32 Rs16 @ERd —[—1T % o
MOV.W Rs, @(d:2,ERd) wl2 |3 |3 s D Rs16 @(2/4/6+ERd) —[—=1%]% o
MOV.W Rs, @(d:16,ERd) w2 |2 |3 s D Rs16 @(d:16+ERd) —[—[2 [T o
MOV.W Rs, @(d:32,ERd) w4 3|5 s D Rs16 @(d:32+ERd) —[—1T % o
MOV.W Rs, @(d:16,Rd.B) w3 |3 |4 s D Rs16 @(d:16+RdL<<1) —[—=1%]% o
MOV.W Rs, @(d:16,Rd.W) w3 |3 |4 s D Rs16 @(d:16+Rd<<1) —[—[2 [T o
MOV.W Rs,@(d:16,ERd.L) w3 [3 |4 s D Rs16 @(d:16+ERd<<1) — |17 (T ]o
MOV.W Rs, @(d:32,Rd.B) wl4 |3 |5 s D Rs16 @(d:32+RdL<<1) —[—=1%]% o
MOV.W Rs, @(d:32,Rd.W) w4 |3 |5 s D Rs16 @(d:32+Rd<<1) —[—[2 [T o
MOV.W Rs,@(d:32,ERd.L) w4 3|5 s D Rs16 @(d:32+ERd<<1) — |17 (T ]o
MOV.W Rs,@aa:16 w2 |13 s D Rs16 @aa:16 —|—17 (T ]o
MOV.W Rs, @aa:32 wls |1 |4 s D Rs16 @aa:32 —[|—|T [T ]o
MOV.W @ERs,Rd w1 |1 ]2 D s @ERs Rd16 —[—1T % o
MOV.W @ERs+,Rd wl1 |1 ]2 D s @ERs Rd16 ERs32+2—ERs32 —|—[T | |o
MOV.W @ERs-,Rd w2 |2 |3 D s @ERs Rd16 ERs32-2-ERs32 —|—|T [T ]o
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Data transfer (16)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
d |8 & G| &
g | g HEK
= 3
9l ~ @ <
Instructio % E gl 2 @2 9 Operation*® Condition Code*”
ERENEEEELE
7 = g w25 s i i ;
n Mnemonic % E EEE é ol & 3| & © | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MOV MOV.W @+ERs.Rd wl2 |3 |3 D ERs32+2ERs32 @ERs — Rd16 —|—1T (%o
MOV.W @-ERs,Rd w2 [3 |3 D s ERs32-2—ERs32 @ERs — Rdi6 —[—]T ]2
MOV.W @(d:2,ERs),Rd wl2 |3 |3 D s @(2/4/6+ERd)  — Rd16 —[—=1%]% o
MOV.W @(d:16,ERs),Rd w2 |2 |3 D s @(d:16+ERd) - Rd16 —|—|2 [T ]o
MOV.W @(d:32,ERs),Rd wl4 |3 |5 D s @(d:32+ERd) — Rd16 —[—]T T |o
MOV.W @(d:16,Rs.B),Rd w3 |3 |4 D s @(d:16+RdL<<1) — Rd16 —[—=1%]% o
MOV.W @ (d:16,Rs.W),Rd w3 |3 |4 D s @(d:16+Rd<<1) - Rd16 —|—|2 [T ]o
MOV.W @(d:16,ERs.L),Rd w(a |3 |4 D s @(d:16+ERd<<1) — Rd16 —|—]2 (T |o
MOV.W @(d:32,Rs.B),Rd wl4 |3 |5 D s @(d:32+RdL<<1) — Rd16 —[—=1%]% o
MOV.W @ (d:32,Rs.W),Rd w4 |3 |5 D s @(d:32+Rd<<1) - Rd16 —|—|2 [T ]o
MOV.W @(d:32,ERs.L),Rd w4 |3 |5 D s @(d:32+ERd<<1) — Rd16 —|—]2 (T |o
MOV.W @aa:16,Rd wl2 [1 |3 D S @aa:16 — Rd16 —|—[T | |o
MOV.W @aa:32,Rd wls |1 |4 D s @aa:32 - Rd16 —[|—|T [T ]o
MOV.W @ERs, @ERd w2 |3 |4 s @ERs — @ERd — |17 (T ]o
MOV.W @ERs,@ERd+ w2 |3 |4 s D @ERs — @ERd ERd32+25ERd32| —|— [T [T [0
MOV.W @ERs,@ERd- w2 |3 |4 s D @ERs — @ERd ERd32-25ERd32 [—[— [T |T | 0
MOV.W @ERs,@+ERd w2 [3 |4 s D ERd32+2—ERd32 @ERs — @ERd —[—1T % o
MOV.W @ERs,@-ERd w2 |3 |4 s D ERd32-25ERd32 @ERs — @ERd —|—|2 [t ]o
MOV.W @ERs, @ (d:2,ERd) w2 |3 |4 s |p @ERs — _@(2/4/6+ERd) —[|—|T [T ]o
MOV.W @ERs, @(d:16,ERd) w(s |3 |5 s |p @ERs — _@(d:16+ERd) —|—]2 (T |o
MOV.W @ERs, @ (d:32,ERd) w4 |3 |6 s |o @ERs — _@(d:32+ERd) —|—|2 [t ]o
MOV.W @ERs, @(d:16,Rd.B) w3 |3 |5 s D @ERs - @(d:16+RdL<<1) —|—|2 [T ]o
MOV.W @ERs, @(d:16,Rd.W) w|3 |3 |5 s D @ERs —  @(d:16+Rd<<1) —|—]T (T |0
MOV.W @ERs, @(d:16,ERd.L) w|s |3 |5 s D @ERs - @(d:16+ERd<<1) —|—|2 [t ]o
MOV.W @ERs, @(d:32,Rd.B) w4 |3 |6 s D @ERs — _@(d:32+RdL<<1) —|—|2 [T ]o
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Data transfer (17)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
414 & G| &
2 |8 HEK
313 &l gl
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 E :& Ey é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.W @ERs. @(d:32.Rd.W) w4 |3 |6 s D @ERs @(d:32+Rd<<1) —|—|? [T ]o
MOV.W @ERs, @(d:32,ERd.L) w4 |3 |6 s D @ERs @(d:32+ERd<<1) —|—|T [T
MOV.W @ERs, @aa:16 wl3 [3 |5 S D @ERs @aa:16 —|—[T | |o
MOV.W @ERs, @aa:32 w4 |3 |6 s D @ERs @aa:32 —|—1T (T ]o
MOV.W @ERs+,@ERd w2 |3 |4 D s @ERs @ERd ERs32+2—ERs32 —|—|2 [T o
MOV.W @ERs+,@ERd+ w2 |3 |4 s @ERs @ERd ERs32+2ERs32 |ERd32+2ERd32| —|—|T [T | 0
MOV.W @ERs+,@ERd- w2 |3 |4 s @ERs @ERd ERs32+2-ERs32 |ERd32-2-ERd32 [ —|—|T [T | 0
MOV.W @ERs+,@+ERd w2 |3 |4 s ERd32+2-ERd32 @ERs @ERd ERs32+2—ERs32 —|—|2 [T o
MOV.W @ERs+,@-ERd w2 |3 |4 s ERd32-25ERd32 @ERs @ERd ERs32+42ERs32 —|—|2 [t ]o
MOV.W @ERs+,@(d:2,ERd) w2 |3 |4 D s @ERs @(2/4/6+ERd) |ERs32+42ERs32 —|—|2 [T ]o
MOV.W @ERs+, @(d:16,ERd) w(s |3 |5 D s @ERs @(d:16+ERd)  |ERs32+2ERs32 —|—|2 [T o
MOV.W @ERs+,@(d:32,ERd) w4 |3 |6 D s @ERs @(d:32+ERd)  |ERs32+42ERs32 —|—|2 [t ]o
MOV.W @ERs+,@(d:16,Rd.B) w3 |3 |5 D [s @ERs @(d:16+RdL<<1) |ERs32+2ERs32 —|—|2 [T ]o
MOV.W @ERs+, @(d:16,Rd.W) w(s |3 |5 D |s @ERs @(d:16+Rd<<1) |ERs32+2ERs32 —|—|2 [T o
MOV.W @ERs+,@(d:16,ERd.L)  [w|3 |3 |5 D [s @ERs @(d:16+ERd<<1) |ERs32+42>ERs32 —|—|2 [t ]o
MOV.W @ERs+,@(d:32,Rd.B) w4 |3 |6 D [s @ERs @(d:32+RdL<<1) |ERs32+2ERs32 —|—|2 [T ]o
MOV.W @ERs+, @(d:32,Rd.W) w4 |3 |6 D |s @ERs @(d:32+Rd<<1) |ERs32+2ERs32 —|—|2 [T o
MOV.W @ERs+,@(d:32,ERd.L) (w4 |3 |6 D [s @ERs @(d:32+ERd<<1) |ERs32+42>ERs32 —|—|2 [t ]o
MOV.W @ERs+,@aa:16 w3 3|5 s |p @ERs @aa:16 ERs32+2-ERs32 —|—1T (T ]o
MOV.W @ERs+ @aa:32 w4 |3 |6 s |p @ERs @aa:32 ERs32+2—ERs32 —|—|2 [T o
MOV.W @ERs-, @ERd w2 |3 |4 D s @ERs @ERd ERs32-2—ERs32 —|—17 (T ]o
MOV.W @ERs-, @ERd+ w2 |3 |4 s @ERs @ERd ERs32-2-ERs32 |ERd32+2ERd32| —|—|T [T | 0
MOV.W @ERs-, @ERd- w2 |3 |4 s @ERs @ERd ERs32-2-ERs32 |ERd32-2—ERd32 [—|— [T [T | 0
MOV.W @ERs-,@+ERd w2 |3 |4 s ERd32+2-ERd32 @ERs @ERd ERs32-25ERs32 — =T [T ]o
MOV.W @ERs-,@-ERd w2 |3 |4 s ERd32-25ERd32 @ERs @ERd ERs32-2-ERs32 —|—|2 [T ]o
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Data transfer (18)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
g |4 PEEE . 2
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE S é £l o8| & & & o | peration peration peration peration peration
MoV MOV.W @ERs-.@(d:2.ERd) w2 |3 |4 D @ERs — @(2/4/6+ERd) _ |ERs32-2ERs32 —|—|? [T ]o
MOV.W @ERs-,@(d:16,ERd) wls a5 D s @ERs — @(d:16+ERd)  |ERs32-2ERs32 —|—[T [T
MOV.W @ERs-,@(d:32,ERd) w4 |3 |6 D s @ERs — @(d:32+ERd) _ |ERs32-2ERs32 —|—=|T [T ]o
MOV.W @ERs-,@(d:16,Rd.B) w3 |3 |5 D [s @ERs - @(d:16+RdL<<1) |ERs32-2>ERs32 —[—[2 [T o
MOV.W @ERs-,@(d:16,Rd.W) wls |3 |5 D [s @ERs — @(d:16+Rd<<1) |ERs32-2ERs32 —|—|2 [t ]o
MOV.W @ERs-,@(d:16,ERd.L)  |w|3 |3 |5 D [s @ERs — _@(d:16+ERd<<1) |ERs32-2ERs32 —|—=|T [T ]o
MOV.W @ERs-, @(d:32,Rd.B) wl4 [3 |6 D [s @ERs - @(d:32+RdL<<1) |ERs32-2>ERs32 —[—[2 [T o
MOV.W @ERs-,@(d:32,Rd.W) w4 |3 |6 D [s @ERs — @(d:32+Rd<<1) |ERs32-2ERs32 —|—|2 [t ]o
MOV.W @ERs-,@(d:32,ERd.L) w4 |3 |6 D [s @ERs — @(d:32+ERd<<1) |ERs32-2ERs32 —|—=|T [T ]o
MOV.W @ERs-,@aa:16 w3 |3 |5 s |p @ERs - @aa16 ERs32-2-ERs32 —[|—|T [T ]o
MOV.W @ERs-, @aa:32 w4 [3 |6 s |o @ERs - @aa:32 ERs32-25ERs32 o e o )
MOV.W @+ERs,@ERd w2 |4 |4 D s ERs32+2ERs32 @ERs — @ERd —|—|2 [t ]o
MOV.W @+ERs, @ERd+ w2 [4 |4 s ERs32+2-ERs32 @ERs - @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W @+ERs,@ERd- w2 |4 |4 s ERs32+2ERs32 @ERs — @ERd ERd32-25ERd32 | —|— [T |T [0
MOV.W @+ERs,@+ERd w2 |4 |4 s ERs32+2ERs32 | ERd32+2>ERd32 @ERs — @ERd —|—|2 [t ]o
MOV.W @+ERs,@-ERd w2 [4 |4 s ERs32+2ERs32 |ERd32-25ERd32 @ERs — @ERd —[—[2 [T o
MOV.W @+ERs, @(d:2,ERd) w2 |4 |4 D s ERs32+2—ERs32 @ERs — @(2/4/6+ERd) —|—]T (T |0
MOV.W @+ERs, @ (d:16,ERd) w|s |4 |5 D s ERs32+2ERs32 @ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.W @+ERs, @ (d:32,ERd) w4 [4 |6 D s ERs32+2ERs32 @ERs - @(d:32+ERd) —[—[2 [T o
MOV.W @+ERs, @(d:16,Rd.B) w3 [4 |5 D [s ERs32+2—ERs32 @ERs - @(d:16+RdL<<1) — |17 (T ]o
MOV.W @+ERs,@(d:16,Rd.W) w3 |4 |5 D [s ERs32+2ERs32 @ERs - @(d:16+Rd<<1) —|—|2 [t ]o
MOV.W @+ERs,@(d:16,ERd.L)  [W|3 |4 |5 D [s ERs32+2ERs32 @ERs - @(d:16+ERd<<1) —[—[2 [T o
MOV.W @+ERs, @(d:32,Rd.B) w4 |4 |6 D |s ERs32+2—ERs32 @ERs —  @(d:32+RdL<<1) —|—]T (T |0
MOV.W @+ERs,@(d:32,Rd.W) (w4 |4 |6 D [s ERs32+2ERs32 @ERs - @(d:32+Rd<<1) —|—|2 [t ]o
MOV.W @+ERs,@(d:32,ERd.L) (W4 |4 |6 D [s ERs32+2ERs32 @ERs - @(d:32+ERd<<1) —[—[2 [T o
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Data transfer (19)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 ¢
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE S é £l o8| & & & o | peration peration peration peration peration
MOV MOV.W @+ERs.@aa:16 wis |4 |5 D ERs32+2ERs32 @ERs - @aa:16 —|—1T (%o
MOV.W @+ERs, @aa:32 w4 [4 |6 s |p ERs32+2—ERs32 @ERs - @aa:32 —|—17 7
MOV.W @-ERs, @ERd w2 |4 |4 D s ERs32-25ERs32 @ERs — @ERd —|—|2 [t ]o
MOV.W @-ERs, @ERd+ w2 |4 |4 s ERs32-2-ERs32 @ERs — @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W @-ERs, @ERd- w2 |4 |4 s ERs32-2ERs32 @ERs — @ERd ERd32-25ERd32 | —|— [T |T [0
MOV.W @-ERs,@+ERd w2 |4 |4 s ERs32-25ERs32 |ERd32+2>ERd32 @ERs — @ERd —|—|2 [t ]o
MOV.W @-ERs,@-ERd w2 |4 |4 s ERs32-2-ERs32 |ERd32-2—ERd32 @ERs — @ERd —[—[2 [T o
MOV.W @-ERs, @(d:2,ERd) w2 |4 |4 D s ERs32-2—ERs32 @ERs — @(2/4/6+ERd) —|—]T (T |0
MOV.W @-ERs, @(d:16,ERd) w|s |4 |5 D s ERs32-25ERs32 @ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.W @-ERs, @(d:32,ERd) w4 [4 |6 D s ERs32-2ERs32 @ERs - @(d:32+ERd) —[—[2 [T o
MOV.W @-ERs, @(d:16,Rd.B) w3 [4 |5 D [s ERs32-2—ERs32 @ERs - @(d:16+RdL<<1) — |17 (T ]o
MOV.W @-ERs, @(d:16,Rd.W) w|s |4 |5 D [s ERs32-25ERs32 @ERs - @(d:16+Rd<<1) —|—|2 [t ]o
MOV.W @-ERs,@(d:16,ERd.L) W |3 |4 |5 D [s ERs32-2ERs32 @ERs - @(d:16+ERd<<1) —[—[2 [T o
MOV.W @-ERs, @(d:32,Rd.B) w4 |4 |6 D |s ERs32-2—ERs32 @ERs —  @(d:32+RdL<<1) —|—]T (T |0
MOV.W @-ERs, @(d:32,Rd.W) w4 |4 |6 D [s ERs32-25ERs32 @ERs - @(d:32+Rd<<1) —|—|2 [t ]o
MOV.W @-ERs,@(d:32,ERd.L) (w4 |4 |6 D [s ERs32-2-ERs32 @ERs - @(d:32+ERd<<1) —[—[2 [T o
MOV.W @-ERs,@aa:16 w3 [4 |5 s |p ERs32-2—ERs32 @ERs - @aa:16 —[—1T % o
MOV.W @-ERs, @aa:32 w4 |4 |6 s |p ERs32-2—ERs32 @ERs - @aa:32 —|—17 (T ]o
MOV.W @ (d:2,ERs), @ERd w2 |4 |4 D [s @(2/4/6+ERs) - @ERd —[|—|T [T ]o
MOV.W @(d:2,ERs), @ERd+ w2 [4 |4 B D @(2/4/6+ERs) — @ERd ERd32+2—ERd32| —|—|T [T [ 0
MOV.W @(d:2,ERs), @ERd- w2 |4 |4 s D @(2/4/6+ERs) - @ERd ERd32-25ERd32 | —|— [T [T [0
MOV.W @(d:2,ERs),@+ERd w2 |4 |4 s D ERd32+2-ERd32 @(2/4/6+ERs) - @ERd —[—[2 [T o
MOV.W @(d:2,ERs),@-ERd w2 |4 |4 s D ERd32-25ERd32 @(2/4/6+ERs) - @ERd — =T [T ]o
MOV.W @(d:2,ERs),@(d:2,ERd) (w2 |4 |4 s @(2/4/6+ERs) - @(2/4/6+ERd) — =T [T ]o
MOV.W @(d:2,ERs),@(d:16,ERd) W |3 |4 |5 s @(2/4/6+ERs) - @(d:16+ERd) —[—[2 [T o
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Data transfer (20)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE S é £l o8| & & & o | peration peration peration peration peration
MoV MOV.W @(d:2.ERs).@(d:32.ERd) |W |4 |4 |6 s @(2/4/6+ERs) - @(d:32+ERd) —|—|? [T ]o
MOV.W @(d:2,ERs),@(d:16,Rd.-B) [w |3 |4 |5 s |o @(2/4/6+ERs) - @(d:16+RdL<<1) —|—[T [T
MOV.W @(d:2,ERs),@(d:16,Rd.W) [w |3 |4 |5 s |p @(2/4/6+ERs) - @(d:16+Rd<<1) —|—|2 [t ]o
MOV.W @(d:2,ERs),@(d:16ERL)  [W|3 |4 |5 s |p @(2/4/6+ERs) - @(d:16+ERd<<1) —[—1%]C o
MOV.W @(d:2,ERs),@(d:32,Rd.B) |w[4 |4 [6 s [p @(2/4/6+ERs) —  @(d:32+RdL<<1) —|—]T (T |0
MOV.W @(d:2,ERs),@(d:32,Rd.W) [w |4 |4 |6 s |p @(2/4/6+ERs) - @(d:32+Rd<<1) —|—|2 [t ]o
MOV.W @(d:2ERs), @(d:32.ERd.L)  |W |4 |4 [6 s |p @(2/4/6+ERs) - @(d:32+ERd<<1) —[|—|T [T ]o
MOV.W @(d:2,ERs), @aa:16 w3 [4 |5 s D @(2/4/6+ERs)  — @aa:16 —[—1T % o
MOV.W @(d:2,ERs), @aa:32 w4 |4 |6 s D @(2/4/6+ERs) - @aa:32 —[—=1%]% o
MOV.W @ (d:16,ERs), @ERd w3 |4 |5 D [s @(d:16+ERs) - @ERd —[—[2 [T o
MOV.W @(d:16,ERs), @ ERd+ wl3 |4 |5 B D @(d:16+ERs) — @ERd ERd32+2—ERd32| —|—|T [T [ 0
MOV.W @(d:16,ERs), @ERd- w|s |4 |5 s D @(d:16+ERs) - @ERd ERd32-25ERd32 | —|— [T [T [0
MOV.W @(d:16,ERs), @ +ERd w3 |4 |5 s D ERd32+2-ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.W @(d:16,ERs),@-ERd wls |4 |5 s D ERd32-25ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.W @(d:16,ERs),@(d:2,ERd) w3 |4 |5 s @(d:16+ERs) - @(2/4/6+ERd) —|—=|T [T ]o
MOV.W @(d:16,ERs),@(d:16,ERd) [W |4 |4 |6 s @(d:16+ERs) > @(d:16+ERd) —[—[2 [T o
MOV.W @(d:16,ERs),@(d:32,ERd) |W |5 [4 [7 s @(d:16+ERs) — @(d:32+ERd) — |17 (T ]o
MOV.W @(d:16,ERs), @(d:16,Rd.B) wl4 |4 |6 s [p @(d:16+ERs) — @(d:16+RdL<<1) —|—[T (T |0
MOV.W @(d:16,ERs).@(d:16,RAW) (W4 [4 |6 s |p @(d:16+ERs) - @(d:16+Rd<<1) —[—1%]C o
MOV.W @(d:16,ERs),@(d:16,ERd.L) (W[4 |4 [6 s [p @(d:16+ERs) —  @(d:16+ERd<<1) —|—]T (T |0
MOV.W @(d:16,ERs), @(d:32,Rd.B) wls |4 |7 s [p @(d:16+ERs) — @(d:32+RdL<<1) —|—[T (T |o
MOV.W @(d:16,ERs), @(d:32,RdW) W |5 |4 |7 s |p @(d:16+ERs) - @(d:32+Rd<<1) —[—1%]C o
MOV.W @(d:16,ERs),@(d:32.ERdL) W[5 [4 |7 s |o @(d:16+ERs) - @(d:32+ERd<<1) —|—|T [T ]o
MOV.W @(d:16,ERs), @aa:16 w4 |4 |6 s D @(d:16+ERs) - @aa:l6 —[—=1%]% o
MOV.W @(d:16,ERs), @aa:32 wls |a |7 s D @(d:16+ERs) - @aa:32 —[—[2 [T o
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Data transfer (21)

Addressing Mode

|
a
5
o=
€ 3
o c
Z ul fiij
1= 4 |
g 38| o
3 <| Z| @
g | g gl &
ERE HEE
319 HEE
g |4 af mf &
Instructio % E 229 @ Operation*® Condition Code*”
ENE cf 4l & = ®
FEERE R EE R i i i
n Mnemonic % E EEE é ol & 3| & © | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.W @(d:32.ERs). @ERd w4 |a |6 D |s @(d:32+ERs) - @ERd —|—|? [T ]o
MOV.W @(d:32,ERs), @ERd+ w4 |4 |6 s D @(d:32+ERs) - @ERd ERd32+2-ERd32| —|— [T |1
MOV.W @(d:32,ERs), @ERd- w4 |4 |6 s D @(d:32+ERs) - @ERd ERd32-25ERd32 | —|— [T [T [0
MOV.W @(d:32,ERs), @+ERd w4 |a |6 s D ERd32+2-ERd32 @(d:32+ERs) - @ERd —[—[2 [T o
MOV.W @(d:32,ERs),@-ERd w4 |4 |6 s D ERd32-25ERd32 @(d:32+ERs) - @ERd —[—[2 [T o
MOV.W @(d:32,ERs),@(d:2,ERd) |w |4 |4 |6 s @(d:32+ERs) - @(2/4/6+ERd) —|—=|T [T ]o
MOV.W @(d:32,ERs),@(d:16,ERd) [W |5 |4 |7 s @(d:32+ERs) - @(d:16+ERd) —[—[2 [T o
MOV.W @(d:32,ERs), @(d:32,ERd) wle [4 |8 s @(d:32+ERs) — @(d:32+ERd) —[—]T T |o
MOV.W @(d:32,ERs), @(d:16,Rd.B) wls |4 |7 s [p @(d:32+ERs) — @(d:16+RdL<<1) —|—[T (T |o
MOV.W @(d:32,ERs), @(d:16,RdW) W |5 |4 |7 s |p @(d:32+ERs) - @(d:16+Rd<<1) —|—1T (T ]o
MOV.W @(d:32,ERs),@(d:16,ERd.L) (W[5 |4 |7 s [p @(d:32+ERs) —  @(d:16+ERd<<1) —|—]T (T |0
MOV.W @(d:32,ERs), @(d:32,Rd.B) wle [4 |8 s [p @(d:32+ERs) — @(d:32+RdL<<1) —|—[T (T |o
MOV.W @(d:32,ERs), @(d:32,RdW) W |6 |4 |8 s |p @(d:32+ERs) - @(d:32+Rd<<1) —|—1T (T ]o
MOV.W @(d:32,ERs),@(d:32ERd.L) |W |6 |4 |8 s |p @(d:32+ERs) —  @(d:32+ERd<<1) —[—]T T |o
MOV.W @(d:32,ERs), @aa:16 wls |4 |7 s D @(d:32+ERs) - @aa:l6 —[—=1%]% o
MOV.W @(d:32,ERs), @aa:32 wle |4 |8 s D @(d:32+ERs) - @aa:32 —[—[2 [T o
MOV.W @(d:16,Rs.B), @ERd wls [4 5 D s @(d:16+RsL<<1) — @ERd — =T [T ]o
MOV.W @(d:16,Rs.B), @ERd+ w|s |4 |5 s |o @(d:16+RsL<<1) — @ERd ERd32+25ERd32| —|— [T [T [0
MOV.W @(d:16,Rs.B), @ERd- w3 |4 |5 s |p @(d:16+RsL<<1) — @ERd ERd32-25ERd32 | —|— [T |T [0
MOV.W @(d:16,Rs.B),@+ERd wls |4 |5 s |o ERd32+2-ERd32 @(d:16+RsL<<1) — @ERd — =T [T ]o
MOV.W @(d:16,Rs.B),@-Erd w3 |4 |5 s |p Erd32-2—Erd32 @(d:16+RsL<<1) — @Erd —[—=1%]% o
MOV.W @(d:16,Rs.B),@(d:2,Erd) W |3 |4 |5 D |s @(d:16+RsL<<1) — @(2/4/6+Erd) —[—[2 [T o
MOV.W @(d:16,Rs.B),@(d:16,Erd) [W |4 |4 |6 D |s @(d:16+RsL<<1) — @(d:16+Erd) — =T [T ]o
MOV.W @(d:16,Rs.B),@(d:32,Erd) (W[5 |4 |7 D |s @(d:16+RsL<<1) — @(d:32+Erd) — =T [T ]o
MOV.W @(d:16,Rs.B).@(d:16,RdB)  |W |4 |4 [6 s @(d:16+RsL<<1) — @(d:16+RdL<<1) —[—[2 [T o
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Data transfer (22)

Addressing Mode

|
a
5
o=
£3 g
2 & Y
—— - 9
5 21 2] &
g c o
414 & G| &
ENE 29¢
g 19 & &l 2
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 E :& x| &| ¢ 3l 8 & é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
MoV MOV.W @(d:16.Rs.B).@(d:16.RAW) W |4 |4 |6 s @(d:16+RsL<<1) — @(d:16+Rd<<1) — =12 [T ]o [~
MOV.W @(d:16,Rs.B), @(d:16ErdL) |W |4 |4 |6 S @(d:16+RsL<<1) — @(d:16+Erd<<1) — |—|T | T —
MOV.W @(d:16,Rs.B),@(d:32,RdB) [w |5 |4 |7 S @(d:16+RsL<<1) — @(d:32+RdL<<1) — [— |2 |T |o [—
MOV.W @(d:16,Rs.B). @(d:32,RdW) w5 [4 |7 s @(d:16+RsL<<1) — @(d:32+Rd<<1) —|— 1T [T |0 [—
MOV.W @(d:16,Rs.B), @(d:32,ErdL) |W|5 |4 |7 S @(d:16+RsL<<1) — @(d:32+Erd<<1) — [— [T |T Jo [—
MOV.W @(d:16,Rs.B), @aa:16 w4 |4 |6 s D @(d:16+RsL<<1) — @aa:16 — [— {2 ]% |0 |~
MOV.W @(d:16,Rs.B), @aa:32 wls |a |7 s D @(d:16+RsL<<1) — @aa:32 — =12 [T ]o |—
MOV.W @(d:16,Rs.W), @Erd w3 |4 |5 D s @(d:16+Rs<<1) — @Erd —[— 1T (T ]o |—
MOV.W @(d:16,Rs.W), @Erd+ w3 |4 |5 s |p @(d:16+Rs<<1) — @Erd Erd32+2-Erd32 |— [— |T |T |0 [—
MOV.W @(d:16,Rs.W), @Erd- w3 |4 |5 s |p @(d:16+Rs<<1) - @Erd Erd32-25Erd32 | — [— [T |2 Jo |—
MOV.W @(d:16,Rs.W),@+Erd w(s |4 |5 s |p Erd32+2-Erd32 @(d:16+Rs<<1) — @Erd —[— 1T (T ]o |—
MOV.W @(d:16,Rs.W),@-Erd w3 |4 |5 s |p Erd32-2—Erd32 @(d:16+Rs<<1) — @Erd — [— {2 ]% |0 |~
MOV.W @(d:16,Rs.W),@(d:2,Erd) |W |3 |4 |5 D |s @(d:16+Rs<<1) - @(2/4/6+Erd) — =12 [T ]o |—
MOV.W @(d:16,Rs.W),@(d:16,Erd) |W 4 |4 |6 D |s @(d:16+Rs<<1) - @(d:16+Erd) —[— 1T (T ]o |—
MOV.W @(d:16,Rs.W), @(d:32,Erd) W |5 |4 |7 D |s @(d:16+Rs<<1) - @(d:32+Erd) — |— 12 [T |0 [~
MOV.W @(d:16,Rs.W),@(d:16,RdB) W4 [4 |6 s @(d:16+Rs<<1) - @(d:16+RdL<<1) — |— 12 [T |0 [—
MOV.W @(d:16,Rs.W),@(d:16,RdW) |W |4 |4 |6 S @(d:16+Rs<<1) — @(d:16+Rd<<1) — [— [T |T Jo [—
MOV.W @(d:16,Rs.W),@(d:16Erd.L) |W |4 |4 |6 S @(d:16+Rs<<1) — @(d:16+Erd<<1) — [— |2 |T |o [—
MOV.W @(d:16,Rs.W),@(d:32,RdB) W |5 [4 |7 s @(d:16+Rs<<1) — @(d:32+RdL<<1) — |— 12 [T |0 [—
MOV.W @(d:16,Rs.W),@(d:32,RdW) |W |5 |4 |7 S @(d:16+Rs<<1) — @(d:32+Rd<<1) — [— [T |T Jo [—
MOV.W @(d:16,Rs.W),@(d:32,Erd.L) |W|5 |4 |7 S @(d:16+Rs<<1) — @(d:32+Erd<<1) — [— |2 |T |o [—
MOV.W @(d:16,Rs.W),@aa:16 _ [W |4 |4 |6 s D @(d:16+Rs<<1) - @aa:16 — =12 [T ]o |—
MOV.W @(d:16,Rs.W), @aa:32 w(s |4 |7 s D @(d:16+Rs<<1) — @aa:32 — [— [T |T Jo [—
MOV.W @(d:16,ERs.L), @ERd w3 |4 |5 D s @(d:16+ERs<<1) — @ERd — [— {2 ]% Jo |~
MOV.W @(d:16,ERs.L), @ERd+ _ |W |3 |4 |5 s |p @(d:16+ERs<<1) — @ERd ERd32+2—ERd32|— [— [T |T |0 |—
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Data transfer (23)

Addressing Mode

|
a
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
= 3
g 19 gl &gl =
ERE FEEE ‘ :
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
FEEEEEEEEERER peration peration peration peration peration
MoV MOV.W @(d:16.ERs.L). @ERd- __|W |3 |4 |5 s @(d:16+ERs<<1) - @ERd ERd32-25ERd32 | — | — [T |T [0
MOV.W @(d:16,ERs.L), @+ERd W |3 |4 |5 s |o ERd32+2-ERd32 @(d:16+ERs<<1) — @ERd — =TT
MOV.W @(d:16,ERs.L),@-ERd __ |w|3 |4 |5 s |o ERd32-25ERd32 @(d:16+ERs<<1) — @ERd —|—=|T [T ]o
MOV.W @(d:16,ERs.L).@(d:2.ER)) (W3 [4 |5 D s @(d:16+ERs<<1) — @(2/4/6+ERd) —|—1T (T ]o
MOV.W @(d:16,ERs.L),@(d:16,ERd) |W |4 |4 |6 D |s @(d:16+ERs<<1) — @(d:16+ERd) —[—]T T |o
MOV.W @(d:16,ERs.L),@(d:32,ERd) |W |5 |4 |7 D [s @(d:16+ERs<<1) — @(d:32+ERd) —|—[T (T |o
MOV.W @(d:16,ERs.L), @(d:16,Rd.B) |W |4 |4 [6 s @(d:16+ERs<<1) — @(d:16+RdL<<1) —[|—|T [T ]o
MOV.W @(d:16,ERs.L), @(d:16,RdW) |W |4 |4 |6 S @(d:16+ERs<<1) — @(d:16+Rd<<1) —[—]T T |o
MOV.W @(d:16,ERs.L),@(d:16,ERd.L) |W |4 |4 |6 S @(d:16+ERs<<1) — @(d:16+ERd<<1) —|—[T (T |o
MOV.W @(d:16,ERs.L),@(d:32Rd.B) [W|5 [4 |7 s @(d:16+ERs<<1) — @(d:32+RdL<<1) —|—1T (T ]o
MOV.W @(d:16,ERs.L),@(d:32,Rd.W) [W |5 |4 |7 s @(d:16+ERs<<1) — @(d:32+Rd<<1) —[—]T T |o
MOV.W @(d:16,ERs.L),@(d:32,ERd.L) |W |5 |4 |7 S @(d:16+ERs<<1) — @(d:32+ERd<<1) —|—[T (T |o
MOV.W @(d:16,ERs.L), @aa:16 _ |W |4 |4 |6 s D @(d:16+ERs<<1) — @aa:16 —[—[2 [T o
MOV.W @(d:16,ERs.L),@aa:32  |W |5 [4 [7 s D @(d:16+ERs<<1) — @aa:32 —[—1T % o
MOV.W @(d:32,Rs.B), @ERd w4 |4 |6 D s @(d:32+RsL<<1) — @ERd —[—=1%]% o
MOV.W @(d:32,Rs.B), @ERd+ w4 |a |6 s |p @(d:32+RsL<<1) — @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W @(d:32,Rs.B), @ERd- w4 |4 |6 s |p @(d:32+RsL<<1) — @ERd ERd32-2—-ERd32 | —|— [T [T | 0
MOV.W @(d:32,Rs.B),@+ERd w4 |4 |6 s |o ERd32+2-ERd32 @(d:32+RsL<<1) — @ERd —|—=|T [T ]o
MOV.W @(d:32,Rs.B), @-ERd w4 |a |6 s |p ERd32-25ERd32 @(d:32+RsL<<1) — @ERd —[—[2 [T o
MOV.W @(d:32,Rs.B),@(d:2,ERd) |wW |4 [4 [6 D |s @(d:32+RsL<<1) — @(2/4/6+ERd) —|—]T (T |0
MOV.W @(d:32,Rs.B), @(d:16,ERd) wls [4 |7 D [s @(d:32+RsL<<1) — @(d:16+ERd) —|—[T (T |o
MOV.W @(d:32,Rs.B), @(d:32.ER)) w6 [4 |8 D s @(d:32+RsL<<1) — @(d:32+ERd) —|—1T (T ]o
MOV.W @(d:32,Rs.B),@(d:16,Rd.B) (W |5 |4 |7 s @(d:32+RsL<<1) — @(d:16+RdL<<1) —|—]T (T |0
MOV.W @(d:32,Rs.B),@(d:16,RA.W) (W |5 |4 |7 s @(d:32+RsL<<1) — @(d:16+Rd<<1) —|—[T (T |o
MOV.W @(d:32,Rs.B), @(d:16,ERA.L) W5 [4 |7 S @(d:32+RsL<<1) — @(d:16+ERd<<1) — =17 (T ]o
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Data transfer (24)

Addressing Mode

e
a
5
o=
g3 g
2 3 y
T ~ ®
5 2l 2l &
g c o
414 & G| &
2 |8 2199
g 19 & &l 2
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 E :& Ey é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.W @(d:32.Rs.B).@(d:32.Rd.B) W |6 |4 |8 s @(d:32+Rsl<<1) — @(d:32+RdL<<1) —|—1T (%o
MOV.W @(d:32,Rs.B),@(d:32,RdW) [W |6 |4 8 s @(d:32+RsL<<1) — @(d:32+Rd<<1) —[—[T |7
MOV.W @(d:32,Rs.B),@(d:32,ERd.L) |W |6 |4 |8 S @(d:32+RsL<<1) — @(d:32+ERd<<1) —|—[T (T |o
MOV.W @(d:32,Rs.B),@aa:16 wls |a |7 s D @(d:32+RsL<<1) — @aa:16 —|—|2 [T ]o
MOV.W @(d:32,Rs.B), @aa:32 wle |4 [8 s D @(d:32+RsL<<1) — @aa:32 —[—]T T |o
MOV.W @(d:32,Rs.W), @ERd w4 |4 |6 D s @(d:32+Rs<<1) — @ERd —[—=1%]% o
MOV.W @(d:32,Rs.W),@ERd+ W4 |4 |6 s |p @(d:32+Rs<<1) - @ERd ERd32+2-ERd32| —[— [T |T | 0
MOV.W @(d:32,Rs.W), @ERd- w4 |4 |6 s |p @(d:32+Rs<<1) — @ERd ERd32-2—-ERd32 | —|— [T [T | 0
MOV.W @(d:32,Rs.W),@+ERd w4 |4 |6 s |o ERd32+2-ERd32 @(d:32+Rs<<1) - @ERd —|—17 (T ]o
MOV.W @(d:32,Rs.W), @-ERd w4 |a |6 s |p ERd32-25ERd32 @(d:32+Rs<<1) - @ERd —|—|2 [T ]o
MOV.W @(d:32,Rs.W),@(d:2,ERd) |W [4 |4 |6 D |s @(d:32+Rs<<1) — @(2/4/6+ERd) — |17 (T ]o
MOV.W @(d:32,Rs.W),@(d:16,ERd)  |W |5 |4 |7 D [s @(d:32+Rs<<1) — @(d:16+ERd) —|—[T (T |o
MOV.W @(d:32,Rs.W),@(d:32ERd) w6 [4 |8 D s @(d:32+Rs<<1) - @(d:32+ERd) —|—1T (T ]o
MOV.W @(d:32,Rs.W),@(d:16,Rd.B) |W |5 |4 |7 S @(d:32+Rs<<1) — @(d:16+RdL<<1) —[—]T T |o
MOV.W @(d:32,Rs.W),@(d:16,RdW) |W |5 |4 |7 S @(d:32+Rs<<1) — @(d:16+Rd<<1) —|—[T | |o
MOV.W @(d:32,Rs.W),@(d:16,ERdL) (W5 [4 |7 s @(d:32+Rs<<1) - @(d:16+ERd<<1) —|—1T (T ]o
MOV.W @(d:32,Rs.W),@(d:32,Rd.B) [W|6 |4 |8 s @(d:32+Rs<<1) — @(d:32+RdL<<1) —|—]T (T |0
MOV.W @(d:32,Rs.W),@(d:32,RdW) |W |6 |4 |8 S @(d:32+Rs<<1) — @(d:32+Rd<<1) —|—[T | |o
MOV.W @(d:32,Rs.W),@(d:32,ERdL) (W6 [4 |8 s @(d:32+Rs<<1) - @(d:32+ERd<<1) —|—1T (T ]o
MOV.W @(d:32,Rs.W), @aa:16 w(s |4 |7 s D @(d:32+Rs<<1) — @aa:16 —[—]T T |o
MOV.W @(d:32,Rs.W), @aa:32 wle |4 |8 s D @(d:32+Rs<<1) — @aa:32 —[—=1%]% o
MOV.W @(d:32,ERs.L), @ERd w4 |a |6 D s @(d:32+ERs<<1) - @ERd —|—|2 [T ]o
MOV.W @(d:32,ERs.L), @ERd+ w4 |4 |6 s |p @(d:32+ERs<<1) — @ERd ERd32+2—ERd32| —|— ([T [T | 0
MOV.W @(d:32,ERs.L), @ERd- w4 |4 |6 s |o @(d:32+ERs<<1) — @ERd ERd32-2ERd32 | —[— [T |T | 0
MOV.W @(d:32,ERs.L),@+ERd __|W |4 |4 |6 s |p ERd32+2-ERd32 @(d:32+ERs<<1) — @ERd —|—|2 [T ]o
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Data transfer (25)

Addressing Mode

|
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.W @(d:32.ERs.L).@-ERd___ W4 |4 |6 s |p ERd32-25ERd32 @(d:32+ERs<<1) - @ERd —|—|? [T ]o
MOV.W @(d:32,ERs.L),@(d:2,ERD) W[4 [4 |6 D |s @(d:32+ERs<<1) — @(2/4/6+ERd) ol el K
MOV.W @(d:32,ERs.L),@(d:16,ERd) |W |5 |4 |7 D [s @(d:32+ERs<<1) — @(d:16+ERd) —|—[T (T |o
MOV.W @(d:32,ERs.L),@(d:32ERd) (W6 [4 |8 D s @(d:32+ERs<<1) — @(d:32+ERd) —|—1T (T ]o
MOV.W @(d:32,ERs.L),@(d:16,Rd.B) [W |5 |4 |7 s @(d:32+ERs<<1) — @(d:16+RdL<<1) —|—]T (T |0
MOV.W @(d:32,ERs.L),@(d:16,RA.W) [W |5 |4 |7 S @(d:32+ERs<<1) — @(d:16+Rd<<1) —|—[T (T |o
MOV.W @(d:32,ERs.L),@(d:16,ERd.L) [W|5 [4 |7 s @(d:32+ERs<<1) — @(d:16+ERd<<1) —|—1T (T ]o
MOV.W @(d:32,ERs.L),@(d:32,Rd.B) [W|6 |4 |8 s @(d:32+ERs<<1) — @(d:32+RdL<<1) —|—]T (T |0
MOV.W @(d:32,ERs.L),@(d:32,Rd.W) (W |6 |4 |8 S @(d:32+ERs<<1) — @(d:32+Rd<<1) —|—[T (T |o
MOV.W @(d:32,ERs.L),@(d:32ERd.L) (W6 [4 |8 s @(d:32+ERs<<1) — @(d:32+ERd<<1) —|—1T (T ]o
MOV.W @(d:32,ERs.L),@aa:16 __ |W |5 [4 [7 s D @(d:32+ERs<<1) — @aa:16 —[—1T % o
MOV.W @(d:32,ERs.L),@aa:32 |w|s [4 [ s D @(d:32+ERs<<1) — @aa:32 —[—=1%]% o
MOV.W @aa:16,@ERd w3 |4 |6 D s @aa:16 - @ERd —[|—|T [T ]o
MOV.W @aa:16,@ERd+ wls |4 |6 D |s @aa:16 — @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W @aa:16, @ERd- wl3 |4 |6 D |s @aa:16 — @ERd ERd32-2—ERd32 | —|— [T [T | 0
MOV.W @aa:16,@+ERd w3 |4 |6 D |s ERd32+2-ERd32 @aa:16 — @ERd —[—[2 [T o
MOV.W @aa:16,@-ERd wls |4 |6 D |s ERd32-25ERd32 @aa:16 — @ERd — =T [T ]o
MOV.W @aa:16,@ (d:2,ERd) w|s |4 |6 D s @aa:16 — _@(2/4/6+ERd) —|—|2 [t ]o
MOV.W @aa:16,@(d:16,ERd) w4 |a |7 D s @aa:16 - _@(d:16+ERd) —[—[2 [T o
MOV.W @aa:16,@(d:32,ERd) w(s [4 |8 D s @aa:16 — @(d:32+ERd) — |17 (T ]o
MOV.W @aa:16,@(d:16,Rd.B) w4 |4 |7 D s @aa:16 — @(d:16+RdL<<1) —|—[T (T |o
MOV.W @aa:16,@(d:16,Rd.W) (w4 |4 |7 D s @aa:16 - @(d:16+Rd<<1) —[—[2 [T o
MOV.W @aa:16,@(d:16,ERd.L)  |W |4 [4 [7 D s @aa:16 — _@(d:16+ERd<<1) — |17 (T ]o
MOV.W @aa:16,@(d:32,Rd.B) w(s |4 |8 D s @aa:16 — @(d:32+RdL<<1) —|—[T (T |o
MOV.W @aa:16,@(d:32,Rd.W)  |W|5 |4 |8 D s @aa:16 - @(d:32+Rd<<1) —[—[2 [T o
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Data transfer (26)

Addressing Mode

|
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 R
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 EEE £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
MoV MOV.W @aa:16.@(d:32.ERd.L) _ |W |5 [4 [8 D s @aa:16 @(d:32+ERd<<1) —|—1T (%o
MOV.W @aa:16,@aa:16 w4 [4 |7 s @aa:16 @aa:16 —|—17 7
MOV.W @aa:16,@aa:32 wls [4 |8 S @aa:16 @aa:32 —|—[T | |o
MOV.W @aa:32, @ERd w4 |4 |7 D s @aa:32 @ERd —|—1T (T ]o
MOV.W @aa:32, @ERd+ w4 |4 |7 D |s @aa:32 @ERd ERd32+2-ERd32| —|— [T |T [0
MOV.W @aa:32, @ERd- wla |4 |7 D |s @aa:32 @ERd ERd32-2—ERd32 | —|— [T [T | 0
MOV.W @aa:32,@+ERd w4 |a |7 D |s ERd32+2-ERd32 @aa:32 @ERd —[—[2 [T o
MOV.W @aa:32,@-ERd w4 |4 |7 D |s ERd32-25ERd32 @aa:32 @ERd — =T [T ]o
MOV.W @aa:32,@(d:2,ERd) w4 |4 |7 D s @aa:32 @(2/4/6+ERd) —[—=1%]% o
MOV.W @aa:32,@(d:16,ERd) w|s |4 |8 D s @aa:32 @(d:16+ERd) —[—[2 [T o
MOV.W @aa:32,@(d:32,ERd) w6 |4 |9 D s @aa:32 @(d:32+ERd) —|—]T (T |0
MOV.W @aa:32,@(d:16,Rd.B) w(s |4 |8 D s @aa:32 @(d:16+RdL<<1) —|—17 (T ]o
MOV.W @aa:32,@(d:16,Rd.W) w5 |4 |8 D s @aa:32 @(d:16+Rd<<1) —[—[2 [T o
MOV.W @aa:32,@(d:16,ERd.L)  |W |5 [4 [8 D s @aa:32 @(d:16+ERd<<1) — |17 (T ]o
MOV.W @aa:32,@(d:32,Rd.B) wle |4 |9 D s @aa:32 @(d:32+RdL<<1) —|—17 (T ]o
MOV.W @aa:32,@(d:32,Rd.W) w6 |4 |9 D s @aa:32 @(d:32+Rd<<1) —[—[2 [T o
MOV.W @aa:32,@(d:32,ERd.L)  |w |6 [4 [o D s @aa:32 @(d:32+ERd<<1) — |17 (T ]o
MOV.W @aa:32,@aa:16 wls [4 |8 S @aa:32 @aa:16 —|—[T | |o
MOV.W @aa:32, @aa:32 w6 |4 |9 S @aa:32 @aa:32 —|—]T (T |o
MOV.L #xx:3,ERd Li|1]1fs |p #xx:3 ERd —[—1T % o
MOV.L #xx:16,ERd L|2]|1]2]|s [D #xXX ERd —|—[T | |o
MOV.L #xx:32,ERd L[s[1]3]s [D #xx ERd —[—1%]C o
MOV.L #xx:8, @ERd L2 ]2 (3]s D #xx:8 @ERd — |17 (T ]o
MOV.L #xx:8, @ERd+ Ll22]3 s D #xx:8 @ERd ERd32+4—ERd32| —|—|T [T [ 0
MOV.L #xx:8, @ERd- Ll2]2]3]|s D #xx:8 @ERd ERd32-4-ERd32 | —|—[T |T [0
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Data transfer (27)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
g |4 PEEE . 2
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MOV MOV.L #xx:8.@+ERd Ll2|3]as D ERd32+4—ERd32 #xx:8 @ERd —|—1T (%o
MOV.L #xx:8,@-ERd L2 |3 ]a]s D ERd32-4—ERd32 #xx:8 @ERd —[—]T ]2
MOV.L #xx:8,@(d:2,ERd) Ll2]s]a]s D #xx:8 @(4/8/12+ERd) —[—=1%]% o
MOV.L #xx:8,@(d:16,ERd) L|3|3]s|s D #xx:8 @(d:16+ERd) —|—1T (T ]o
MOV.L #xx:8,@(d:32,ERd) Ll4a]3]6]|s D #xx:8 @(d:32+ERd) —[—]T T |o
MOV L #xx:8,@(d:16,Rd.B) L33 ]5]s D #xx:8 @(d:16+RdL<<2) —|—[T (T |o
MOV.L #xx:8,@ (d:16,Rd.W) L|3|3]s|s D #xx:8 @(d:16+Rd<<2) —[—1%]C o
MOV.L #xx:8,@(d:16,ERd.L) L3 |3 |5 |s D #xx:8 @(d:16+ERd<<2) — |17 (T ]o
MOV.L #xx:8,@(d:32,Rd.B) Lla]sle]s D #xx:8 @(d:32+RdL<<2) —[—=1%]% o
MOV.L #xx:8, @ (d:32,Rd.W) Lla|ale|s D #xx:8 @(d:32+Rd<<2) —[—1%]C o
MOV.L #xx:8,@(d:32,ERd.L) L |4 |3 [6 s D #xx:8 @(d:32+ERd<<2) — |17 (T ]o
MOV.L #xx:8, @aa:16 Lls|2]a]s D #xx:8 @aa:16 —[—=1%]% o
MOV.L #xx:8,@aa:32 Llaf2]5|s D #xx:8 @aa:32 —|—1T (T ]o
MOV.L #xx:16,@ERd L3 ]2 [a s D #xx:16 @ERd —[—1T % o
MOV.L #xx:16, @ERd+ Lz |2]4]|s D #xx:16 @ERd ERd32+4—ERd32| —|— [T [T | 0
MOV.L #xx:16, @ERd- L[s]2]a]s D #xx:16 @ERd ERd32-4-ERd32 | —|—[T |T [0
MOV.L #xx:16,@+ERd L3 |3 |5 |s D ERd32+4—ERd32 #xx:16 @ERd —[—1T % o
MOV.L #xx:16,@-ERd L3 |3 |5 |s D ERd32-4—>ERd32 #xx:16 @ERd —|—[T | |o
MOV.L #xx:16,@(d:2,ERd) L[s]s]s|s D #xx:16 @(4/8/12+ERd) —[—[2 [T o
MOV.L #xx:16,@(d:16,ERd) Llsla]e]|s D #xx:16 @(d:16+ERd) — =T [T ]o
MOV.L #xx:16,@ (d:32,ERd) L|s|[3]7 s D #xx:16 @(d:32+ERd) —|—[T (T |o
MOV.L #xx:16,@(d:16,Rd.B) Lla]a]s|s D #xx:16 @(d:16+RdL<<2) —[—[2 [T o
MOV.L #xx:16,@(d:16,Rd.W) L 4|3 [6 s D #xx:16 @(d:16+Rd<<2) — |17 (T ]o
MOV.L #xx:16,@(d:16,ERd.L) Llsa]sle s D #xx:16 @(d:16+ERd<<2) —[—=1%]% o
MOV.L #xx:16,@(d:32,Rd.B) Lls[3]7|s D #xx:16 @(d:32+RdL<<2) —[—[2 [T o
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Data transfer (28)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
414 & G| &
2 |8 HEK
919 HEE
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 EEE é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.L #xx:16.@(d:32.Rd.W) L|s|a |7 |s D #xx:16 @(d:32+Rd<<2) —|—1T (%o
MOV.L #xx:16,@(d:32,ERd.L) Lls|s]7|s D #xx:16 @(d:32+ERd<<2) —|—[T [T
MOV.L #xx:16,@aa:16 Lla]2]5]|s D #xx:16 @aa:16 —|—[T | |o
MOV L #xx:16,@aa:32 L|5[2]6 (s D #xx:16 @aa:32 —|—]T (T |o
MOV.L #xx:32, @ERd L4 ]2 |5 s D #XX @ERd —[—1T % o
MOV.L #xx:32, @ERd+ Lla]2]5]|s D #xXX @ERd ERd32+4—ERd32| —|— [T [T | 0
MOV.L #xx:32, @ERd- Llal2]s|s D #xx @ERd ERd32-4-ERd32 | —|—[T |T [0
MOV.L #xx:32,@+ERd L |4 |3 [6 s D ERd32+4—ERd32 #XX @ERd —[—1T % o
MOV.L #xx:32,@-ERd Lla]|3]6|s D ERd32-4—>ERd32 #xXX @ERd —|—[T | |o
MOV.L #xx:32,@(d:2,ERd) Lla]3]s|s D #xx @(4/8/12+ERd) —|—|2 [T ]o
MOV.L #xx:32,@(d:16,ERd) L|s |3 |7 |s D #XX @(d:16+ERd) — |17 (T ]o
MOV.L #xx:32,@(d:32,ERd) L6 [3]8[s D #xx @(d:32+ERd) —|—[T (T |o
MOV.L #xx:32,@(d:16,Rd.B) Lls|3]7|s D #xx @(d:16+RdL<<2) —|—1T (T ]o
MOV.L #xx:32,@(d:16,Rd.W) L|s |3 |7 |s D #xx @(d:16+Rd<<2) — |17 (T ]o
MOV.L #xx:32,@(d:16,ERd.L) L|s|[3]7 s D #xx @(d:16+ERd<<2) —|—[T (T |o
MOV.L #xx:32,@(d:32,Rd.B) Lle 3]s s D #xx @(d:32+RdL<<2) —|—1T (T ]o
MOV.L #xx:32,@(d:32,Rd.W) L6 |3 (8 |s D #xx @(d:32+Rd<<2) — |17 (T ]o
MOV.L #xx:32,@(d:32,ERd.L) L6 [3]8[s D #xx @(d:32+ERd<<2) —|—[T (T |0
MOV L #xx:32,@aa:16 L5206 (s D #XX @aa:16 —|—]T (T |o
MOV.L #xx:32,@aa:32 Lle |2 |7 |s D #XX @aa:32 — |17 (T ]o
MOV.L ERs,ERd L[]t s ERs ERd —|—|2 [t ]o
MOV.L ERs, @ERd Lf2]2 s s [p ERs @ERd —[|—|T [T ]o
MOV.L ERs, @ERd+ Lf2]2 s s [p ERs @ERd ERd32+4—ERd32| —[— [T |T | 0
MOV.L ERs, @ERd- Ll2]2 s s D ERs @ERd ERd32-45ERd32 | —|— [T [T [0
MOV.L ERs, @+ERd L 233 s D ERd32+4ERd32 ERs @ERd —|—|2 [T ]o
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Data transfer (29)

Addressing Mode

|
a
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
s |3 I
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
FEEEEEEEEERER peration peration peration peration peration
MOV MOV.L ERs.@-ERd Ll2|3 |3 s D ERd32-4ERd32 ERs — @ERd —|—1T (%o
MOV.L ERs, @(d:2,ERd) L2 |33 s D ERs — _@(4/8/12+ERd) —|—17 7
MOV.L ERs, @(d:16,ERd) L33 |4 s D ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.L ERs, @(d:32,ERd) L a3 ]s s D ERs - @(d:32+ERd) —[—[2 [T o
MOV.L ERs, @(d:16,Rd.B) L (33 ]4 s D ERs —  @(d:16+RdL<<2) —|—]T (T |0
MOV.L ERs, @(d:16,Rd.W) L33 |4 s D ERs > @(d:16+Rd<<2) —|—|2 [t ]o
MOV.L ERs,@(d:16,ERd.L) L[3]3]a s D ERs - @(d:16+ERd<<2) —[—[2 [T o
MOV.L ERs,@(d:32,Rd.B) L|4]3 s s D ERs - @(d:32+RdL<<2) — |17 (T ]o
MOV.L ERs, @(d:32,Rd.W) L[4l ]s s D ERs - @(d:32+Rd<<2) —|—|2 [t ]o
MOV.L ERs, @(d:32,ERd.L) L a3 ]s s D ERs - @(d:32+ERd<<2) —[—[2 [T o
MOV.L ERs,@aa:16 L3 ]2 |4 s D ERs - @aa:16 —[—1T % o
MOV L ERs, @aa:32 Lla]2]5 S D ERs — @aa:32 —|—[T | |o
MOV.L @ERs,ERd Lf2]2 s D [s @ERs — ERd —[|—|T [T ]o
MOV.L @ERs+ERd Lf2]2 s D [s @ERs — ERd ERs32+4ERs32 —|—|2 [t ]o
MOV.L @ERs-,ERd Ll2]2 s D s @ERs — ERd ERs32-4-ERs32 —|—|2 [t ]o
MOV.L @+ERs,ERd L2 3|3 D s ERs32+4—-ERs32 @ERs — ERd —[—1%]C o
MOV.L @-ERs,ERd L2 ]33 D s ERs32-4—ERs32 @ERs — ERd —[—1T % o
MOV.L @(d:2,ERs),ERd Lf2]s]s D s @(4/8/12+ERs) — ERd —[—=1%]% o
MOV.L @(d:16,ERs),ERd L[3]3]a D s @(d:16+ERs) - ERd —[—[2 [T o
MOV.L @(d:32,ERs),ERd L|4a]3]5 D B @(d:32+ERs) — ERd —|—|T [T |0
MOV.L @(d:16,Rs.B),ERd L[s|s |4 D s @(d:16+RsL<<2) — ERd —[—=1%]% o
MOV.L @(d:16,Rs.W),ERd L[3]3]a D s @(d:16+Rs<<?) - ERd —[—[2 [T o
MOV.L @(d:16,ERs.L),ERd [ ERERD D s @(d:16+ERs<<2) — ERd — =T [T ]o
MOV.L @(d:32,Rs.B),ERd Lfals]s D s @(d:32+RsL<<2) — ERd —[—=1%]% o
MOV.L @(d:32,Rs.W),ERd L[s]3]s D s @(d:32+Rs<<?) - ERd —[—[2 [T o
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Data transfer (30)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 ¢
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @(d:32.ERs.L).ERd Llsala]s D s @(d:32+ERs<<?) — ERd —|—|? [T ]o
MOV.L @aa:16,ERd L3 [2]4 D S @aa:16 — ERd ol el K
MOV.L @aa:32,ERd Llal2]s D s @aa:32 — ERd —|—17 (T ]o
MOV.L @ERs, @ERd [ ERERE s @ERs — @ERd —|—|T [T ]o
MOV.L @ERs, @ERd+ L2 s[4 s D @ERs — @ERd ERd32+4—ERd32| —|— [T |T [0
MOV.L @ERs, @ERd- Lf2]3 |4 s D @ERs — @ERd ERd32-4ERd32 | —|— [T [T [0
MOV.L @ERs, @+ERd L[2]3]a s D ERd32+4>ERd32 @ERs — @ERd —[—[2 [T o
MOV.L @ERs,@-ERd L2 |3 |4 s D ERd32-4—ERd32 @ERs — @ERd —[—1T % o
MOV.L @ERs, @(d:2,ERd) Lf2]3 |4 s |o @ERs — _@(4/8/12+ERd) —|—|2 [t ]o
MOV.L @ERs, @(d:16,ERd) L[s]s]s s |p @ERs - _@(d:16+ERd) —[—[2 [T o
MOV.L @ERs, @(d:32,ERd) L[4l s |o @ERs —_@(d:32+ERd) — =T [T ]o
MOV.L @ERs, @(d:16,Rd.B) L[s]s s s D @ERs - @(d:16+RdL<<2) —|—|2 [t ]o
MOV.L @ERs, @(d:16,Rd.W) L[s]s]s s D @ERs - @(d:16+Rd<<2) —[—[2 [T o
MOV.L @ERs, @(d:16,ERd.L) L3 |35 s D @ERs — @(d:16+ERd<<2) — |17 (T ]o
MOV.L @ERs, @(d:32,Rd.B) L[4 e s D @ERs - @(d:32+RdL<<2) —|—|2 [t ]o
MOV.L @ERs, @(d:32,Rd.W) L[4l ]s s D @ERs - @(d:32+Rd<<2) —[—[2 [T o
MOV.L @ERs, @(d:32,ERd.L) L4 ]3] s D @ERs — @(d:32+ERd<<2) — |17 (T ]o
MOV.L @ERs,@aa:16 L|3]3 |5 S D @ERs — @aa:16 —|—[T | |o
MOV.L @ERs, @aa:32 L a3 ]e s D @ERs - @aa:32 —|—1T (T ]o
MOV.L @ERs+ @ERd L2 s[4 D s @ERs — @ERd ERs32+4ERs32 —|—|2 [t ]o
MOV.L @ERs+,@ERd+ Lf2]3 |4 s @ERs — @ERd ERs32+4ERs32 |ERd32+4ERd32| —|—|T [T | 0
MOV.L @ERs+ @ERd- L2 ]3] s @ERs — @ERd ERs32+4—ERs32 |ERd32-4—ERd32 [ —|—|T [T | 0
MOV.L @ERs+ @+ERd L2 s[4 s ERd32+4—ERd32 @ERs — @ERd ERs32+4ERs32 — =T [T ]o
MOV.L @ERs+ @-ERd L2 3|4 s ERd32-4>ERd32 @ERs — @ERd ERs32+4ERs32 —|—|T [t ]o
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Data transfer (31)

g uonoas

N’m Addressing Mode
a
5
o=
g3 g
2 ¢
T ~ ®
5 21 2] &
g c o
d |8 & G| &
g | g HEK
= 3
ERE gl gld
g |4 PEEE . 2
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 § £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @ERs+.@(d:2.ERd) Ll2]3]a D @ERs — _@(4/8/12+ERd) _|ERs32+4ERs32 —|—|? [T ]o
MOV.L @ERs+,@(d:16,ERd) L|3]3 |5 D B @ERs — @(d:16+ERd) ERs32+4—ERs32 —[—[T |7
MOV.L @ERs+,@(d:32,ERd) L[4 ]e D s @ERs — @(d:32+ERd) __|ERs32+4—ERs32 —|—|2 [t ]o
MOV.L @ERs+,@(d:16,Rd.B) L[s]s]s D [s @ERs — _@(d:16+RdL<<?) | ERs32+4—>ERs32 —|—|2 [T ]o
MOV.L @ERs+,@(d:16,Rd.W) L33 ]s D |s @ERs — @(d:16+Rd<<2) |ERs32+4—ERs32 —|—|2 [T o
MOV.L @ERs+, @(d:16,ERd.L) L[s 3]s D [s @ERs — _@(d:16+ERd<<2) |ERs32+4>ERs32 —|—|2 [t ]o
MOV.L @ERs+,@(d:32,Rd.B) L[4l ]s D [s @ERs — _@(d:32+RdL<<?) |ERs32+4—>ERs32 —|—|2 [T ]o
MOV.L @ERs+,@(d:32,Rd.W) L |43 ]6 D |s @ERs — @(d:32+Rd<<2) |ERs32+4—ERs32 —|—|2 [T o
MOV.L @ERs+, @(d:32,ERd.L) L[4 ]e D [s @ERs — _@(d:32+ERd<<2) |ERs32+4ERs32 —|—|2 [t ]o
MOV.L @ERs+ @aa:16 [ERERE s |p @ERs - @aa:16 ERs32+4—ERs32 —|—1T (T ]o
MOV.L @ERs+,@aa:32 L [4]3]6 s |D @ERs - @aa:32 ERs32+4—ERs32 —[—1T % o
MOV.L @ERs-, @ERd Lf2]3 |4 D s @ERs — @ERd ERs32-4-ERs32 —|—|2 [t ]o
MOV.L @ERs-, @ERd+ L2 ]3] s @ERs — @ERd ERs32-4-ERs32 |ERd32+4-ERd32| —|—|T [T | 0
MOV.L @ERs-,@ERd- L2 |3 |4 s @ERs — @ERd ERs32-4—ERs32 |ERd32-4—ERd32 | —|—|T [T [0
MOV.L @ERs-,@+ERd Lf2]3 |4 s ERd32+4ERd32 @ERs — @ERd ERs32-4-ERs32 —|—|2 [t ]o
MOV.L @ERs-,@-ERd L2 ]3] s ERd32-4>ERd32 @ERs — @ERd ERs32-4-ERs32 —|—|2 [T ]o
MOV.L @ERs-,@(d:2,ERd) L2 |3 |4 D s @ERs — _@(4/8/12+ERd) _|ERs32-4—ERs32 — =T [T ]o
MOV.L @ERs-,@(d:16,ERd) L[s]s s D s @ERs — @(d:16+ERd)  |ERs32-4ERs32 —|—|2 [t ]o
MOV.L @ERs-,@(d:32,ERd) L[4l ]s D s @ERs — @(d:32+ERd) _ |ERs32-4ERs32 —|—|2 [T ]o
MOV.L @ERs-,@(d:16,Rd.B) L33 ]s D |s @ERs — _@(d:16+RdL<<2) |ERs32-4—ERs32 —|—|2 [T o
MOV.L @ERs-, @(d:16,Rd.W) L[s]s s D [s @ERs — @(d:16+Rd<<2) |ERs32-4ERs32 —|—]2 [T |o
MOV.L @ERs-,@(d:16,ERd.L) L[s]s]s D [s @ERs — @(d:16+ERd<<?) |ERs32-4ERs32 —|—|2 [T ]o
MOV.L @ERs-,@(d:32,Rd.B) L |43 ]6 D |s @ERs — @(d:32+RdL<<2) |ERs32-4—ERs32 —|—|2 [T o
MOV.L @ERs-, @(d:32,Rd.W) L[4 e D [s @ERs — @(d:32+Rd<<2) |ERs32-4ERs32 —|—]2 [T |o
MOV.L @ERs-,@(d:32,ERd.L) L[4]3 ] D [s @ERs — _@(d:32+ERd<<?) |ERs32-4ERs32 —|—|2 [T ]o

suonduosa uoionJsu|
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Data transfer (32)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
318 !
ERE EEEE : ’
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MOV MOV.L @ERs-.@aa:16 L|3|3]s D @ERs - @aa:16 ERs32-4—ERs32 —|—1T (%o
MOV.L @ERs-,@aa:32 Lla|3le s |p @ERs - @aa:32 ERs32-4—ERs32 —|—17 7
MOV.L @+ERs, @ERd L2 |4 D s ERs32+4ERs32 @ERs — @ERd —|—|2 [t ]o
MOV.L @+ERs, @ERd+ Lf2]a]a s ERs32+4—ERs32 @ERs — @ERd ERd32+4-ERd32| —|— [T |T [0
MOV.L @+ERs, @ERd- Lf2 |4 |4 s ERs32+4ERs32 @ERs — @ERd ERd32-4-ERd32 | —|— [T |T [0
MOV.L @+ERs,@+ERd L2 |4 s ERs32+4ERs32 | ERd32+4>ERd32 @ERs — @ERd —|—=|T [T ]o
MOV.L @+ERs,@-ERd Lf2]a]a s ERs32+4—ERs32 | ERd32-4—ERd32 @ERs — @ERd —[—[2 [T o
MOV.L @+ERs,@(d:2,ERd) Lf2[4]a D s ERs32+4ERs32 @ERs - @(4/8/12+ERd) — =T [T ]o
MOV.L @+ERs,@(d:16,ERd) L[s]a]s D s ERs32+4ERs32 @ERs —_@(d:16+ERd) —|—|2 [t ]o
MOV.L @+ERs, @(d:32,ERd) Lfa]als D s ERs32+4—ERs32 @ERs - @(d:32+ERd) —[—[2 [T o
MOV.L @+ERs, @(d:16,Rd.B) L|3]a]s D [s ERs32+4—ERs32 @ERs - @(d:16+RdL<<2) — |17 (T ]o
MOV.L @+ERs,@(d:16,Rd.W) L[s]a]s D [s ERs32+4ERs32 @ERs - @(d:16+Rd<<2) —|—|2 [t ]o
MOV.L @+ERs, @(d:16,ERd.L) L[s]a]s D [s ERs32+4—ERs32 @ERs - @(d:16+ERd<<2) —[—[2 [T o
MOV.L @+ERs, @(d:32,Rd.B) L[4 ]4]6 D |s ERs32+4—ERs32 @ERs — @(d:32+RdL<<2) —|—]T (T |0
MOV.L @+ERs,@(d:32,Rd.W) L[4]ale D [s ERs32+4ERs32 @ERs - @(d:32+Rd<<2) —|—|2 [t ]o
MOV.L @+ERs, @(d:32,ERd.L) Lfa]als D [s ERs32+4—ERs32 @ERs - @(d:32+ERd<<2) —[—[2 [T o
MOV.L @+ERs, @aa:16 L|3]a]s s |p ERs32+4—ERs32 @ERs - @aa:16 —[—1T % o
MOV.L @+ERs,@aa:32 L|a]a]6 s |p ERs32+4—ERs32 @ERs — @aa:32 —|—[T | |o
MOV.L @-ERs, @ERd Lf2]a]a D s ERs32-4—ERs32 @ERs — @ERd —[|—|T [T ]o
MOV.L @-ERs, @ERd+ Lf2 |4 |4 s ERs32-4—ERs32 @ERs — @ERd ERd32+4—ERd32| —|— [T |T [0
MOV.L @-ERs, @ERd- L2 |4 s ERs32-4-ERs32 @ERs — @ERd ERd32-45ERd32 | —|— [T [T [0
MOV.L @-ERs, @+ERd Lf2]a]a s ERs32-4-ERs32 |ERd32+4ERd32 @ERs — @ERd —[|—|T [T ]o
MOV.L @-ERs,@-ERd Lf2 |4 |4 s ERs32-4—ERs32 |ERd32-4>ERd32 @ERs — @ERd o e o )
MOV.L @-ERs, @(d:2,ERd) L2 |4 D s ERs32-4-ERs32 @ERs — _@(4/8/12+ERd) —|—|2 [t ]o
MOV.L @-ERs, @(d:16,ERd) L[s]a]s D s ERs32-4—ERs32 @ERs — _@(d:16+ERd) —[—[2 [T o
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Data transfer (33)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 ¢
T ~ ®
5 21 2] &
g c o
d |8 & G| &
g | g HEK
= 3
9l ~ @ <
Instructio % E gl 2 @2 9 Operation*® Condition Code*”
AR I = e
g g % = w2yl s i i i
n Mnemonic % E EEE é ol & 3| & © | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.L @-ERs.@(d:32.ERd) Llalale D ERs32-4ERs32 @ERs - _@(d:32+ERd) —|—|? [T ]o
MOV.L @-ERs,@(d:16,Rd.B) L[slals D [s ERs32-4—ERs32 @ERs - @(d:16+RdL<<2) —|—[T [T
MOV.L @-ERs, @(d:16,Rd.W) L[s]a]s D [s ERs32-4-ERs32 @ERs - @(d:16+Rd<<2) —|—|2 [t ]o
MOV.L @-ERs, @(d:16,ERd.L) L[s]a]s D [s ERs32-4-ERs32 @ERs - @(d:16+ERd<<2) —|—|2 [T ]o
MOV.L @-ERs, @(d:32,Rd.B) L[4 ]4]6 D |s ERs32-4—ERs32 @ERs — @(d:32+RdL<<2) —|—]T (T |0
MOV.L @-ERs, @(d:32,Rd.W) L[4]ale D [s ERs32-4-ERs32 @ERs - @(d:32+Rd<<2) —|—|2 [t ]o
MOV.L @-ERs, @(d:32,ERd.L) Lfa]als D [s ERs32-4—ERs32 @ERs - @(d:32+ERd<<2) —|—|2 [T ]o
MOV.L @-ERs,@aa:16 L|3]a]s s |p ERs32-4—ERs32 @ERs - @aa:16 — |17 (T ]o
MOV.L @-ERs,@aa:32 Lla]a]6 s |p ERs32-4—ERs32 @ERs — @aa:32 —|—[T | |o
MOV.L @(d:2,ERs), @ERd Lf2]a]a D [s @(4/8/12+ERs) - @ERd —[|—|T [T ]o
MOV.L @(d:2,ERs), @ERd+ L2 [4 |4 s D @(4/8/12+ERs) — @ERd ERd32+4—ERd32| —|— [T [T | 0
MOV.L @(d:2,ERs), @ERd- L2 |4 s D @(4/8/12+ERs) - @ERd ERd32-45ERd32 | —|— [T [T [0
MOV.L @(d:2,ERs), @+ERd Lf2]a]a s D ERd32+4>ERd32 @(4/8/12+ERs) - @ERd —|—|2 [T ]o
MOV.L @(d:2,ERs),@-ERd Lf2[4]a s D ERd32-45ERd32 @(4/8/12+ERs) - @ERd —|—]2 (T |o
MOV.L @(d:2ERs),@(d:2,ERd)  [L 2 |4 |4 s @(4/8/12+ERs) - @(4/8/12+ERd) —|—=|T [T ]o
MOV.L @(d:2,ERs), @(d:16,ERd) [L |3 |4 |5 s @(4/8/12+ERs) - @(d:16+ERd) —|—|2 [T ]o
MOV.L @(d:2,ERs),@(d:32,ERd) |L |4 |4 |6 S @(4/8/12+4ERs) — @(d:32+ERd) —[—]T T |o
MOV.L @(d:2,ERs),@(d:16,Rd.B) [L |3 |4 |5 s |p @(4/8/12+ERs) - @(d:16+RdL<<2) —|—=|T [T ]o
MOV.L @(d:2,ERs),@(d:16,RA.W) |L |3 |4 |5 s |p @(4/8/12+ERs) - @(d:16+Rd<<2) —|—|2 [T ]o
MOV.L @(d:2,ERs),@(d:16,ERd.L) |L [3 [4 [5 s |p @(4/8/12+ERs) - @(d:16+ERd<<2) — |17 (T ]o
MOV.L @(d:2,ERs),@(d:32,Rd.B) [L [4 |4 |6 s |p @(4/8/12+ERs) - @(d:32+RdL<<2) — =T [T ]o
MOV.L @(d:2,ERs),@(d:32,Rd.W) |L |4 |4 |6 s |p @(4/8/12+ERs) - @(d:32+Rd<<2) —|—|2 [T ]o
MOV.L @(d:2,ERs),@(d:32,ERd.L) |L |4 [4 [6 s |p @(4/8/12+ERs) - @(d:32+ERd<<2) — |17 (T ]o
MOV.L @(d:2,ERs),@aa:16 Lls|a]s s D @(4/8/12+ERs) — @aa:16 —[—=1%]% o
MOV.L @(d:2,ERs), @aa:32 L[4]als s D @(4/8/12+ERs) - @aa:32 —|—|2 [T ]o
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Data transfer (34)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 ¢
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
q13 £l 5|2
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @(d:16.ERs). @ERd L[s]als D |s @(d:16+ERs) - @ERd —|—|? [T ]o
MOV.L @(d:16,ERs), @ ERd+ L3 [4]5 s D @(d:16+ERs) — @ERd ERd32+4—ERd32| —|— [T [T
MOV.L @(d:16,ERs), @ERd- L[s]a]s s D @(d:16+ERs) - @ERd ERd32-4ERd32 | —|— [T [T [0
MOV.L @(d:16,ERs),@+ERd L[s]a]s s D ERd32+4>ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.L @(d:16,ERs),@-ERd L[slals s D ERd32-45ERd32 @(d:16+ERs) - @ERd —[—[2 [T o
MOV.L @(d:16,ERs),@(d:2,ERd) [L |3 |4 |5 s @(d:16+ERs) - @(4/8/12+ERd) —|—=|T [T ]o
MOV.L @(d:16,ERs),@(d:16,ER) [L |4 |4 |6 s @(d:16+ERs) - @(d:16+ERd) —[—[2 [T o
MOV.L @(d:16,ERs),@(d:32,ERd) [L |5 |4 |7 s @(d:16+ERs) - @(d:32+ERd) — =T [T ]o
MOV.L @(d:16,ERs),@(d:16,Rd.B) [L |4 |4 |6 s |p @(d:16+ERs) - @(d:16+RdL<<2) —|—=|T [T ]o
MOV.L @(d:16,ERs), @(d:16,Rd.W) Llalale s |p @(d:16+ERs) - @(d:16+Rd<<2) —[—1%]C o
MOV L @(d:16,ERs),@(d:16,ERd.L) L4446 s |p @(d:16+ERs) — @(d:16+ERd<<2) —[—]T T |o
MOV.L @(d:16,ERs),@(d:32,Rd.B) |L |5 |4 |7 s |p @(d:16+ERs) - @(d:32+RdL<<2) —|—=|T [T ]o
MOV.L @(d:16,ERs), @(d:32,Rd.W) L5 |47 s |p @(d:16+ERs) - @(d:32+Rd<<2) —|—1T (T ]o
MOV L @(d:16,ERs),@(d:32,ERd.L) L5 |4 |7 s |p @(d:16+ERs) — @(d:32+ERd<<2) —[—]T T |o
MOV.L @(d:16,ERs), @aa:16 Lfalale s D @(d:16+ERs) - @aa:l6 —[—=1%]% o
MOV.L @(d:16,ERs), @aa:32 L[s|a]7 s D @(d:16+ERs) - @aa:32 —[—[2 [T o
MOV.L @(d:32,ERs), @ERd L[4 ]ale D [s @(d:32+ERs) - @ERd —[—[2 [T o
MOV.L @(d:32,ERs), @ERd+ L[4]ale s D @(d:32+ERs) - @ERd ERd32+45ERd32| —|— [T [T [0
MOV.L @(d:32,ERs), @ERd- Lfa]als s D @(d:32+ERs) - @ERd ERd32-4-ERd32 | —|—[T |T [0
MOV.L @(d:32,ERs),@+ERd L[4 ]ale s D ERd32+4—ERd32 @(d:32+ERs) - @ERd —[—[2 [T o
MOV.L @(d:32,ERs),@-ERd L[4]ale s D ERd32-45ERd32 @(d:32+ERs) - @ERd — =T [T ]o
MOV.L @(d:32,ERs),@(d:2,ERd) [L [4 |4 |6 s @(d:32+ERs) - @(4/8/12+ERd) —[—[2 [T o
MOV.L @(d:32,ERs),@(d:16,ER) [L |5 |4 |7 s @(d:32+ERs) - @(d:16+ERd) — =T [T ]o
MOV.L @(d:32,ERs),@(d:32,ERd) [L [6 |4 |8 s @(d:32+ERs) - @(d:32+ERd) — =T [T ]o
MOV.L @(d:32,ERs),@(d:16,Rd.B) |L |5 |4 |7 s |p @(d:32+ERs) - @(d:16+RdL<<2) —[—[2 [T o
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Data transfer (35)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @(d:32.ERs).@(d:16,Rd.W) L5 a7 s |p @(d:32+ERs) — _@(d:16+Rd<<2) —|—1T (%o
MOV.L @(d:32,ERs),@(d:16,ERd.L) L |5 [4]7 s [p @(d:32+ERs) — @(d:16+ERd<<2) ol el K
MOV.L @(d:32,ERs),@(d:32,Rd.B) |L |6 |4 |8 s |p @(d:32+ERs) - @(d:32+RdL<<2) —|—=|T [T ]o
MOV.L @(d:32,ERs), @(d:32,Rd.W) L6 |48 s |p @(d:32+ERs) - @(d:32+Rd<<2) —|—1T (T ]o
MOV.L @(d:32,ERs),@(d:32,ERd.L) L6 [4 |8 s [p @(d:32+ERs) — @(d:32+ERd<<2) —|—]T (T |0
MOV.L @(d:32,ERs), @aa:16 Ls |47 s D @(d:32+ERs) - @aa:l6 —[—=1%]% o
MOV.L @(d:32,ERs), @aa:32 L[e]a]s s D @(d:32+ERs) - @aa:32 —[—[2 [T o
MOV.L @(d:16,Rs.B), @ERd L34 D s @(d:16+RsL<<?) — @ERd — =T [T ]o
MOV.L @(d:16,Rs.B), @ERd+ L[s]a]s s |o @(d:16+RsL<<?) — @ERd ERd32+4>ERd32| —|— [T [T [0
MOV.L @(d:16,Rs.B), @ERd- L[s]a]s s |p @(d:16+RsL<<?) — @ERd ERd32-4-ERd32 | —|—[T |T [0
MOV.L @(d:16,Rs.B),@+ERd L[slals s [p ERd32+4—ERd32 @(d:16+RsL<<?) — @ERd — =T [T ]o
MOV.L @(d:16,Rs.B),@-ERd L[s]a]s s |o ERd32-45ERd32 @(d:16+RsL<<?) — @ERd —|—=|T [T ]o
MOV.L @(d:16,Rs.B),@(d:2,ERd) [L |3 |4 |5 D |s @(d:16+RsL<<?) — @(4/8/12+ERd) —[—[2 [T o
MOV.L @(d:16,Rs.B),@(d:16,ERd) [L |4 |4 |6 D |s @(d:16+RsL<<?) — @(d:16+ERd) — =T [T ]o
MOV.L @(d:16,Rs.B),@(d:32,ERd) [L |5 |4 |7 D |s @(d:16+RsL<<?) — @(d:32+ERd) —|—=|T [T ]o
MOV.L @(d:16,Rs.B),@(d:16,RdB) L |4 |4 [6 s @(d:16+RsL<<?) — @(d:16+RdL<<2) —[—[2 [T o
MOV L @(d:16,Rs.B),@(d:16,Rd.W) L 446 S @(d:16+RsL<<?) — @(d:16+Rd<<2) —[—]T T |o
MOV.L @(d:16,Rs.B),@(d:16,ERd.L) |L [4 |4 |6 S @(d:16+RsL<<?) — @(d:16+ERd<<2) —|—[T | |o
MOV.L @(d:16,Rs.B), @ (d:32,Rd.B) L5 |47 s @(d:16+RsL<<?) — @(d:32+RdL<<2) —|—1T (T ]o
MOV.L @(d:16,Rs.B), @(d:32,Rd.W) L5 [4 |7 s @(d:16+RsL<<?) — @(d:32+Rd<<2) —[—]T T |o
MOV.L @(d:16,Rs.B),@(d:32,ERd.L) |L [5 |4 |7 S @(d:16+RsL<<?) — @(d:32+ERd<<2) —|—[T | |o
MOV.L @(d:16,Rs.B), @aa:16 Lfa]als s D @(d:16+RsL<<2) — @aa:16 —[—[2 [T o
MOV.L @(d:16,Rs.B), @aa:32 L5 [4 |7 s D @(d:16+RsL<<?) — @aa:32 —[—]T T |o
MOV.L @(d:16,Rs.W), @ERd Lls|a]s D s @(d:16+Rs<<2) — @ERd —[—=1%]% o
MOV.L @(d:16,Rs.W), @ ERd+ L[s]a]s s |p @(d:16+Rs<<?) - @ERd ERd32+4-ERd32| —|—[L |T [0
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Data transfer (36)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
d |8 & G| &
g | g HEK
313 FEE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @(d:16.Rs.W). @ERd- L[s]als s |p @(d:16+Rs<<?) _— @ERd ERd32-45ERd32 | — | — [T |T [0
MOV.L @(d:16,Rs.W),@+ERd L[slals s [p ERd32+4—ERd32 @(d:16+Rs<<?) — @ERd — =TT
MOV.L @(d:16,Rs.W),@-ERd L[s]a]s s |o ERd32-45ERd32 @(d:16+Rs<<?) - @ERd —|—=|T [T ]o
MOV.L @(d:16,Rs.W),@(d:2,ERd) [L |3 |4 |5 D |s @(d:16+Rs<<?) - @(4/8/12+ERd) —|—|2 [T ]o
MOV.L @(d:16,Rs.W),@(d:16,ERd) L |44 ]6 D [s @(d:16+Rs<<2) — @(d:16+ERd) —|—]T (T |0
MOV.L @(d:16,Rs.W),@(d:32,ERd) L|s |4 |7 D [s @(d:16+Rs<<2) — @(d:32+ERd) —|—[T (T |o
MOV.L @(d:16,Rs.W),@(d:16,Rd.B)  [L |4 [4 |6 s @(d:16+Rs<<2) — @(d:16+RdL<<2) —|—1T (T ]o
MOV.L @(d:16,Rs.W),@(d:16,RdW) |L |4 |4 |6 S @(d:16+Rs<<?) — @(d:16+Rd<<2) —[—]T T |o
MOV.L @(d:16,Rs.W),@(d:16,ERd.L) |L |4 |4 |6 S @(d:16+Rs<<?) — @(d:16+ERd<<?2) —|—[T (T |o
MOV.L @(d:16,Rs.W),@(d:32,Rd.B)  [L |5 [4 |7 s @(d:16+Rs<<2) — @(d:32+RdL<<2) —|—1T (T ]o
MOV.L @(d:16,Rs.W),@(d:32,RdW) [L |5 |4 |7 s @(d:16+Rs<<2) — @(d:32+Rd<<2) —|—]T (T |0
MOV.L @(d:16,Rs.W),@(d:32,ERd.L) |L |5 |4 |7 S @(d:16+Rs<<?) — @(d:32+ERd<<2) —|—[T (T |o
MOV.L @(d:16,Rs.W),@aa:16 Lfa]als s D @(d:16+Rs<<?) - @aa:16 —|—|2 [T ]o
MOV.L @(d:16,Rs.W), @aa:32 L5 [4 |7 s D @(d:16+Rs<<?) — @aa:32 —[—]T T |o
MOV.L @(d:16,ERs.L), @ERd Lls|a]s D s @(d:16+ERs<<2) — @ERd —[—=1%]% o
MOV.L @(d:16,ERs.L), @ERd+ L[s]a]s s |p @(d:16+ERs<<2) — @ERd ERd32+4-ERd32| —|— [T |T [0
MOV.L @(d:16,ERs.L), @ERd- L3 [4]5 s [p @(d:16+ERs<<2) — @ERd ERd32-4—ERd32 |—|— ([T [T | 0
MOV.L @(d:16,ERs.L),@+ERd L[s]a]s s |o ERd32+4ERd32 @(d:16+ERs<<2) — @ERd —|—=|T [T ]o
MOV.L @(d:16,ERs.L),@-ERd L[s]a]s s |p ERd32-45ERd32 @(d:16+ERs<<2) — @ERd —|—|2 [T ]o
MOV.L @(d:16,ERs.L),@(d:2,ERd) [L |3 |4 |5 D |s @(d:16+ERs<<2) — @(4/8/12+ERd) — =T [T ]o
MOV.L @(d:16,ERs.L),@(d:16,ERd) Ll4]a |6 D |s @(d:16+ERs<<2) — @(d:16+ERd) —|—[T | |o
MOV.L @(d:16,ERs L), @(d:32,ER)  [L |5 [4 |7 D s @(d:16+ERs<<2) — @(d:32+ERd) —|—1T (T ]o
MOV.L @(d:16,ERs.L),@(d:16,RdB) |L |4 |4 |6 S @(d:16+ERs<<2) — @(d:16+RdL<<2) —[—]T T |o
MOV.L @(d:16,ERs.L),@(d:16,RAW) |L |4 |4 |6 S @(d:16+ERs<<2) — @(d:16+Rd<<2) —|—[T | |o
MOV.L @(d:16,ERs.L),@(d:16,ER.L) |L |4 |4 [6 s @(d:16+ERs<<2) — @(d:16+ERd<<2) —|—]2 [T o
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Data transfer (37)

Addressing Mode

|
a
5
o=
g3 g
2 ¢
—— - 9
5 21 2] &
g c o
414 & G| &
2 |8 HEK
g 19 & &l 2
ERE kR
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 E :& Ey é ® *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.L @(d:16.ERs.L).@(d:32.Rd.B) _[L |5 |4 |7 s @(d:16+ERs<<?) — @(d:32+RdL<<2) —|—1T (%o
MOV.L @(d:16,ERs.L), @(d:32,Rd.W) |L [5 |4 |7 S @(d:16+ERs<<2) — @(d:32+Rd<<2) —|—|T (2
MOV.L @(d:16,ERs.L),@(d:32,ERd.L) |L [5 |4 |7 S @(d:16+ERs<<2) — @(d:32+ERd<<2) —|—[T | |o
MOV.L @(d:16,ERs.L),@aa:16 Lfa]als s D @(d:16+ERs<<2) — @aa:16 —|—|2 [T ]o
MOV.L @(d:16,ERs.L), @aa:32 L5 |47 s D @(d:16+ERs<<2) — @aa:32 — |17 (T ]o
MOV.L @(d:32,Rs.B), @ERd Lfalale D s @(d:32+RsL<<2) — @ERd —[—=1%]% o
MOV.L @(d:32,Rs.B), @ERd+ Lfa]als s |p @(d:32+RsL<<?) — @ERd ERd32+4-ERd32| —|—[T |T [0
MOV.L @(d:32,Rs.B), @ERd- L |4 [4]6 s [p @(d:32+RsL<<2) — @ERd ERd32-4—ERd32 |—|— ([T [T | 0
MOV.L @(d:32,Rs.B),@+ERd L[4]ale s |o ERd32+4ERd32 @(d:32+RsL<<?) — @ERd —|—=|T [T ]o
MOV.L @(d:32,Rs.B),@-ERd Lfa]als s |p ERd32-45ERd32 @(d:32+RsL<<?) — @ERd —|—|2 [T ]o
MOV.L @(d:32,Rs.B),@(d:2,ERd) |L [4 |4 |6 D |s @(d:32+RsL<<?) — @(4/8/12+ERd) —|—]2 (T |o
MOV.L @(d:32,Rs.B),@(d:16,ERd) |L |5 |4 |7 D |s @(d:32+RsL<<?) — @(d:16+ERd) —|—=|T [T ]o
MOV.L @(d:32,Rs.B),@(d:32,ERd) |L |6 |4 |8 D |s @(d:32+RsL<<?) — @(d:32+ERd) —|—|2 [T ]o
MOV.L @(d:32,Rs.B),@(d:16,Rd.B) |L |5 [4 [7 s @(d:32+RsL<<?) — @(d:16+RdL<<2) — |17 (T ]o
MOV L @(d:32,Rs.B),@(d:16,Rd.W) L|s |4 |7 S @(d:32+RsL<<?) — @(d:16+Rd<<2) —|—[T | |o
MOV.L @(d:32,Rs.B).@(d:16,ERIL) [L |5 [4 |7 s @(d:32+RsL<<?) — @(d:16+ERd<<2) —|—1T (T ]o
MOV.L @(d:32,Rs.B),@(d:32,Rd.B) |L [6 |4 |8 s @(d:32+RsL<<?) — @(d:32+RdL<<2) —|—]2 (T |o
MOV L @(d:32,Rs.B), @(d:32,Rd.W) L6 |48 S @(d:32+RsL<<?) — @(d:32+Rd<<2) —|—[T | |o
MOV.L @(d:32,Rs.B).@(d:32,ERIL) [L |6 [4 |8 s @(d:32+RsL<<?) — @(d:32+ERd<<2) —|—1T (T ]o
MOV.L @(d:32,Rs.B),@aa:16 L5 [4 |7 s D @(d:32+RsL<<?) — @aa:16 —[—]T T |o
MOV.L @(d:32,Rs.B),@aa:32 L6 |48 s D @(d:32+RsL<<?) — @aa:32 —[—=1%]% o
MOV.L @(d:32,Rs.W), @ERd Lfa]als D s @(d:32+Rs<<?) - @ERd —|—|2 [T ]o
MOV.L @(d:32,Rs.W), @ERd+ L 4|46 s |p @(d:32+Rs<<2) - @ERd ERd32+4—ERd32| —[— [T |T | 0
MOV.L @(d:32,Rs.W), @ERd- L[4]ale s |o @(d:32+Rs<<?) - @ERd ERd32-4—ERd32 |[—[— [T |T | 0
MOV.L @(d:32,Rs.W),@+ERd L[4]als s |p ERd32+4>ERd32 @(d:32+Rs<<?) - @ERd —|—|2 [T ]o
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Data transfer (38)

Addressing Mode

|
a
5
o=
2 3 &
g w
=4 13
5 21 2] &
g = E]
4 |4 b5z
2 |8 HEK
313 &l gl
ERE a5 =
Instructio % E gl 2 @2 9 Operation*® Condition Code*”
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 [H n[zZ|V
LIEE S é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @(d:32.Rs.W).@(d:32.RdW) _[L |6 |4 |8 s @(d:32+Rs<<2) @(d:32+Rd<<2) —|—1T (%o
MOV.L @(d:32,Rs.W),@(d:32,ERd.L) |L |6 |4 |8 S @(d:32+Rs<<2) @(d:32+ERd<<2) —[—[T |7
MOV.L @(d:32,Rs.W),@aa:16 Ls |47 s D @(d:32+Rs<<2) @aa:16 —[—=1%]% o
MOV.L @aa:16,@(d:32,ERd) L[5 |48 s @aa:16 @(d:32+ERd) —[—[2 [T o
MOV.L @aa:16,@(d:16,Rd.B) L4 a7 s @aa:16 @(d:16+RdL<<2) — |17 (T ]o
MOV.L @aa:16,@(d:16,Rd.W) L4 a7 s @aa:16 @(d:16+Rd<<2) —|—[T (T |o
MOV.L @aa:16,@(d:16,ERd.L) L 447 s @aa:16 @(d:16+ERd<<2) —[—[2 [T o
MOV.L @aa:16,@(d:32,Rd.B) L|s |4 |8 s @aa:16 @(d:32+RdL<<2) — |17 (T ]o
MOV.L @aa:16,@(d:32,Rd.W) L|s |4 |8 s @aa:16 @(d:32+Rd<<2) —|—[T | |o
MOV.L @aa:16,@(d:32,ERd.L) L[5 |48 s @aa:16 @(d:32+ERd<<2) —[—[2 [T o
MOV.L @aa:16,@aa:16 L4 a7 s @aa:16 @aa:16 —[—1T % o
MOV.L @aa:16,@aa:32 L[s |48 s @aa:16 @aa:32 —[—=1%]% o
MOV.L @aa:32, @ERd L4 a7 s @aa:32 @ERd —[—1%]C o
MOV.L @aa:32, @ERd+ L[4 a7 s @aa:32 @ERd ERd32+4—ERd32| —|— [T |T [0
MOV.L @aa:32, @ERd- L4 |a]7 s @aa:32 @ERd ERd32-4—ERd32 [—|—|T [T [0
MOV.L @aa:32, @+ERd L 447 s ERd32+4>ERd32 @aa:32 @ERd —[—[2 [T o
MOV.L @aa:32,@-ERd L[4 a7 s ERd32-45ERd32 @aa:32 @ERd — =T [T ]o
MOV.L @aa:32,@(d:2,ERd) Lfala]7 s @aa:32 @(4/8/12+ERd) —[—=1%]% o
MOV.L @aa:32,@(d:16,ERd) L[5 |48 s @aa:32 @(d:16+ERd) —[—[2 [T o
MOV.L @aa:32,@(d:32,ERd) L |6 [4 |9 s @aa:32 @(d:32+ERd) —|—]T (T |0
MOV.L @aa:32,@(d:16,Rd.B) L|s |48 s @aa:32 @(d:16+RdL<<2) —|—17 (T ]o
MOV.L @aa:32,@(d:16,Rd.W) L[5 |48 s @aa:32 @(d:16+Rd<<2) —[—[2 [T o
MOV.L @aa:32,@(d:16,ERd.L) L|s |4 |8 s @aa:32 @(d:16+ERd<<2) — |17 (T ]o
MOV.L @aa:32,@(d:32,Rd.B) L |6 |4 |0 s @aa:32 @(d:32+RdL<<2) — =1 (T o
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Data transfer (39)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
g |5 a4l 8§
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 482 5 S22y 8 |operation Operation 2 Operation 3 Operation 4 Operation 5 ifHn]z|v
LIEE 3 é £l o8| & & & o | peration peration peration peration peration
MoV MOV.L @aa:32.@(d:32.Rd.W) Lle|ale s @aa:32 — _@(d:32+Rd<<2) —|—1T (%o
MOV.L @aa:32,@(d:32,ERd.L) L6 |4 |o s @aa:32 - @(d:32+ERd<<2) —|—[T [T
MOV.L @(d:32,Rs.W),@-ERd L[4]ale s |o ERd32-45ERd32 @(d:32+Rs<<?) - @ERd —|—=|T [T ]o
MOV.L @(d:32,Rs.W),@(d:2,ERd) [L [4 |4 |6 D |s @(d:32+Rs<<?) - @(4/8/12+ERd) —[—[2 [T o
MOV.L @(d:32,Rs.W),@(d:16,ERd) L |5 [4]7 D [s @(d:32+Rs<<2) — @(d:16+ERd) —|—]T (T |0
MOV.L @(d:32,Rs.W),@(d:32,ERd) L6 |4 |8 D [s @(d:32+Rs<<2) — @(d:32+ERd) —|—[T (T |o
MOV.L @(d:32,Rs.W),@(d:16,Rd.B)  [L |5 [4 |7 s @(d:32+Rs<<2) — @(d:16+RdL<<2) —|—1T (T ]o
MOV.L @(d:32,Rs.W),@(d:16,RAW)  [L |5 |4 |7 s @(d:32+Rs<<2) — @(d:16+Rd<<2) —|—]T (T |0
MOV.L @(d:32,Rs.W),@(d:16,ERd.L) |L |5 |4 |7 S @(d:32+Rs<<?) — @(d:16+ERd<<?2) —|—[T (T |o
MOV.L @(d:32,Rs.W),@(d:32Rd.B) _[L |6 [4 |8 s @(d:32+Rs<<2) - @(d:32+RdL<<2) —|—1T (T ]o
MOV.L @(d:32,Rs.W), @aa:32 Lle [4 |8 s D @(d:32+Rs<<?) — @aa:32 —[—]T T |o
MOV.L @(d:32,ERs.L), @ERd Lfalale D s @(d:32+ERs<<?) — @ERd —[—=1%]% o
MOV.L @(d:32,ERs.L), @ERd+ Lfa]als s |p @(d:32+ERs<<2) — @ERd ERd32+4-ERd32| —|— [T |T [0
MOV.L @(d:32,ERs.L), @ERd- L |4 [4]6 s [p @(d:32+ERs<<2) — @ERd ERd32-4—ERd32 |—|— ([T [T | 0
MOV.L @(d:32,ERs.L),@+ERd L[4]ale s |o ERd32+4ERd32 @(d:32+ERs<<2) — @ERd —|—=|T [T ]o
MOV.L @(d:32,ERs.L),@-ERd Lfa]als s |p ERd32-45ERd32 @(d:32+ERs<<2) — @ERd —[—[2 [T o
MOV.L @(d:32,ERs.L),@(d:2,ERd) [L |4 |4 |6 D |s @(d:32+ERs<<2) — @(4/8/12+ERd) — =T [T ]o
MOV.L @(d:32,ERs.L),@(d:16,ERd) L5 |4 |7 D |s @(d:32+ERs<<2) — @(d:16+ERd) —|—[T | |o
MOV.L @(d:32,ERs L), @(d:32,ER)  [L |6 [4 |8 D s @(d:32+ERs<<2) — @(d:32+ERd) —|—1T (T ]o
MOV.L @(d:32,ERs.L),@(d:16,Rd.B) [L |5 |4 |7 s @(d:32+ERs<<2) — @(d:16+RdL<<2) —[—]T T |o
MOV.L @(d:32,ERs.L),@(d:16,RAW) |L |5 |4 |7 S @(d:32+ERs<<2) — @(d:16+Rd<<2) —|—[T | |o
MOV.L @(d:32,ERs L), @(d:16,ERA.L) [L |5 [4 |7 s @(d:32+ERs<<2) — @(d:16+ERd<<2) —|—1T (T ]o
MOV.L @(d:32,ERs.L),@(d:32,Rd.B) [L |6 |4 |8 s @(d:32+ERs<<2) — @(d:32+RdL<<2) —|—]T (T |0
MOV.L @(d:32,ERs.L),@(d:32,RdW) |L |6 |4 |8 S @(d:32+ERs<<2) — @(d:32+Rd<<2) —|—[T | |o
MOV.L @(d:32,ERs.L), @(d:32,ERd.L) [L |6 [4 |8 S @(d:32+ERs<<2) — @(d:32+ERd<<2) — =17 (T ]o
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Data transfer (40)

Addressing Mode

g
a
HE
o=
£ g &
2 ¢
=4 -8
E =
E =R
414 &l & g
2 |8 HEK
g 19 R
ERE | =y g
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 EEE £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MoV MOV.L @(d:32.ERsL).@aa:t6 __ |L |5 [4 |7 s| |o @(d:32+ERs<<?) - @aa:16 —|=1%[*]o
MOV.L @(d:32,ERs.L),@aa:32  |L |6 |4 |8 s| |o @(d:32+ERs<<?) — @aa:32 =0
MOV.L @aa:16,@ERd L s fa s D s @aa:16 - @ERd —[=[**]o
MOV.L @aa:16,@ERd+ Lls]ale b |s @aa:16 - @ERd ERd32+4—ERd32| —[—[ L[ T o
MOV.L @aa:16, @ERd- L s fa s o [s @aa:16 - @ERd ERda2-4ERd32 [—[—[ [ T o
MOV.L @aa:16,@+ERd L s fa s o |s ER32+4ERd32 @aa:16 - @ERd —[=[**]o
MOV.L @aa:16,@-ERd Lslals b |s ERd32-45ERA32 @aa:16 - @ERd —|=1%[*o
MOV.L @aa:16,@(d:2,ERd) Lls |4 le D s @aa:16 _ @(4/8/12+ERd) ||t
MOV.L @aa:16,@(d:16,ERd) Lla a7 D s @aai16 _ @(d:16+ERd) |70
MOV.L @aa:32,@aa:16 Lls|als s @aa:32 > @aat6 —|=1%[*o
MOV.L @aa:32, @aa:32 L |6 |4 |9 S @aa:32 — @aa:32 |7 0
MOVFPE |[MOVFPE @aa:16,Rd B|2 |18 D S @aa:16 — Rd(Synchronized tltlo
with E clock)
MOVTPE [MOVTPE Rs,@aa:16 B2 |1 |3 S D Rs — @aa:16
(Synchronized —[—] T o
with E clock)
POP POP.W Rn wii i ]2] [so o @sp = Rn16 SP+2-5SP NN
* |
POP.L ERn Llelefa| [so o @sp ~ ERn SP+4-SP ozl
*4 I
PUSH  [PUSHW Rn wlifi]2] Jso 5o SP-2-5SP Rn16 - @sp N
* |
PUSH.L ERn Llelefa| [so o SP-4-5SP ERn > @sp NEN
*4 |
LDM LDM.L @SP+,(ERn-ERn+1) Llefafa] [so o @sP+ ~ ERn+l —[=T=1=1=
* @SP+ ERn
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Data transfer (41)

Addressing Mode

e
a
S g
3
£ 3 g
2 : Y
s 319 s
g ISR
4 |8 gl &
ERE 3|19
919 HEE
ERE R
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 EEE £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
LDM LDM.L @SP+,(ERn-ERn+2) L|21]5 15 sD sD @SP+ — ERn+2 —|——|—|—
" @SP+ ERn+1
@SP+ ERn
LDM.L @SP+,(ERn-ERn+3) L|2]6 |6 sD S0 @SP+ — ERn+3 ——|——]—
" @SP+ ERn+2
@SP+ ERn+1
@SP+ ERn
ST™ STM.L (ERn-ERn+1),@-SP L2 |45 so s ERn - @-SP —|—|—=|—]—
" ERn+1 @-spP
STM.L (ERn-ERn+2),@-SP L2156 sD S0 ERn - @-SP ——|——]—
" ERn+1 @-SP
ERn+2 @-sP
STM.L (ERn-ERn+3),@-SP L2 |6 |7 so s ERn - @-SP —|—==]—=—
" ERn+1 - @-SP
ERn+2 - @-SP
ERn+3 - @-SP
MOVA MOVA/B.L @(d:16,Rn.B),ERn B [2 |1 [2 S d:16 Rn8 — ERn —|—]——]—
MOVA/B.L @(d:16,Rn.W),ERn w2 [1 ]2 S d:16 Rn16 — ERn —|—|—|—]—
MOVA/W.L @(d:16,Rn.B),ERn B [2 |1 [2 S d:16 Rn8<<1 — ERn —|—|—|—|—
MOVA/W.L @(d:16,Rn.W),ERn wil2 [1 ]2 S d:16 Rn16<<1 — ERn —|—]——]—
MOVA/L.L @(d:16,Rn.B),ERn B [2 |1 [2 S d:16 Rn8<<2 — ERn —|—|—|—]—
MOVA/L.L @(d:16,Rn.W),ERn wi2 [1 ]2 S d:16 Rn16<<2 — ERn —|—|—|—|—
MOVA/B.L @(d:32,Rn.B),ERn B (3|13 S d:32 Rn8 — ERn —|—]—|—]—
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Data transfer (42)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
3
£3 £
2 : Y
T ~ ®
5 2l 2l &
g c o
4 |8 & G| &
ERE 3|19
919 HEE
g |3 |2y g
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/B.L @(d:32.Rn.W).ERn W(3 |1 ]3 S d:32 + Rn16 — ERn — ===
MOVA/W.L @(d:32,Rn.B),ERn B (3 |1 (3 S d:32 + Rn8<<1 — ERn —|—|—|—=|—
MOVA/W.L @(d:32,Rn.W),ERn w3 [1 ]38 S d:32 + Rn16<<1 — ERn —|— ===
MOVA/L.L @(d:32,Rn.B),ERn B (3|13 S d:32 + Rn8<<2 — ERn —|—|—|—]—
MOVA/L.L @(d:32,Rn.W),ERn W3 [1 |3 S d:32 + Rn16<<2 — ERn —|—|—|—=|—
MOVA/B.L @(d:16,Rs.B),ERd B [3 ]2 |3 S d:16 + Rs8 — ERd ——|—|—|—
MOVA/B.L @(d:16,Rs.W),ERd w3 [2 |3 S d:16 + Rs16 — ERd —|—]——]—
MOVA/W.L @(d:16,Rs.B),ERd B [3 ]2 3 S d:16 + Rs8<<1 — ERd —|—|—|—[—
MOVA/W.L @(d:16,Rs.W),ERd W|3 [2 |3 S d:16 + Rs16<<1 — ERd —|— ===
MOVA/L.L @(d:16,Rs.B),ERd B [3 ]2 |3 S d:16 + Rs8<<2 — ERd —|—|—|—]—
MOVA/L.L @(d:16,Rs.W),ERd W |3 [2 |3 S d:16 + Rs16<<2 — ERd —|—|—|—[—
MOVA/B.L @(d:32,Rs.B),ERd B[4 ]2 [4 S d:32 + Rs8 — ERd ——|—|—|—
MOVA/B.L @(d:32,Rs.W),ERd W4 [2 |4 S d:32 + Rs16 — ERd —|—]——]—
MOVA/W.L @(d:32,Rs.B),ERd B[4 ]2 [4 S d:32 + Rs8<<1 — ERd —|—|—|—[—
MOVA/W.L @(d:32,Rs.W),ERd W4 [2 |4 S d:32 + Rs16<<1 — ERd —|— ===
MOVA/L.L @(d:32,Rs.B),ERd B4 |2 |4 S d:32 + Rs8<<2 — ERd —|—|—|—]—
MOVA/L.L @(d:32,Rs.W),ERd W4 (2 |4 S d:32 + Rs16<<2 — ERd —|—|—|—[—
MOVA/B.L @(d:16,@ERs.B),ERd [B |3 [3 |4 D |s d:16 + (@ERs)8 — ERd ——|—|—|—
MOVA/B.L @(d:16,@ERs+.B),ERd [B |3 [3 |4 D S d:16 + (@ERs)8 — ERd ERs32+1—5ERs32 —|—]——]—
MOVA/B.L @(d:16,@ERs-.B),ERd [B |3 [3 |4 D S d:16 + (@ERs)8 — ERd ERs32-15ERs32 —|—|—|—=|—
MOVA/B.L @(d:16,@+ERs.B),ERd [B |3 [4 |4 D S ERs32+1—-5ERs32 d:16 + (@ERs)8 — ERd ——|—|—|—
MOVA/B.L @(d:16,@-ERs.B),ERd [B |3 [4 |4 D S ERs32-1-5ERs32 d:16 + (@ERs)8 — ERd —|—]——]—
MOVAB.L @(d:16,@(d:2,ERs).B)ERd [B |3 [4 |4 D s d:16 + (@(1/2/3+ERs))8 — ERd [ el el e
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Data transfer (43)

Addressing Mode

e
a
5
3
£ 3 g
2 ¢
T ~ O
E 37 o
2 c S
d |8 & G| &
g |8 2199
= ©
ERE gl gld
R @ g) 4 8 iti *
Instructio 3 = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic 8 4 g 2 3 = 5 Sigul g Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
LEEEENEEEEEER
MOVA MOVA/B.L @(d:16.@(d:16.ERs).B).ERd [B [4 [4 |5 D s d:16 (@(d:16+ERd))8 _— ERd — ==
MOVA/B.L @(d:16,@(d:32,ERs).B),ERd [B [5 [4 |6 D s d:16 (@(d:32+ERs))8 — ERd — ===
MOVA/B.L @(d:16,@(d:16,Rs.B).B),ERd B[4 |4 |5 D S d:16 (@(d:16+RsL))8 — ERd —|— ===
MOVA/B.L B[4 |4 [5 D s d:16 (@(d:16+Rs))8 — ERd —|——|—|—
@(d:16,@(d:16,Rs.W).B),ERd
MOVA/B.L Bl4]a]s D s d:16 (@(d:32+ERd))8 — ERd JE N U [ —
@(d:16,@(d:16,ERs.L).B),ERd
MOVA/B.L B |5 |4 |6 D s d:16 (@(d:32+RsL))8 — ERd —|—]—|—=|=
MOVA/B.L B (5|4 |6 D ) d:16 (@(d:32+Rs))8  — ERd —|—|—=|—]=
@(d:16,@(d:32,Rs.W).B),ERd
MOVA/B.L B (5|4 [6 D s d:16 (@(d:32+ERd))8 — ERd —|——|—|—
@(d:16,@(d:32,ERs.L).B),ERd
MOVA/B.L @(d:16,@aa:16.B),ERd |B |4 [3 [5 D s d4:16 (@aa:16)8 — ERd —|—| ===
MOVA/B.L @(d:16,@aa:32.B),ERd B |5 |3 |6 D s d:16 (@aa:32)8 — ERd —|—]—|=|=
MOVA/B.L @(d:16,@ERs.W),ERd (W |3 |3 |4 D |s d:16 (@ERs)16 — ERd —|—]——]—
MOVA/B.L @(d:16,@ERs+.W),ERd (W |3 |3 |4 D S d:16 (@ERs)16 — ERd ERs32+2—ERs32 —|—|—|—[—
MOVA/B.L @(d:16,@ERs-.W),ERd (W |3 [3 |4 D S d:16 (@ERs)16 — ERd ERs32-2-5ERs32 ——|—|—|—
MOVA/B.L @(d:16,@+ERs.W),ERd (W |3 [4 |4 D S ERs32+2—ERs32 d:16 (@ERs)16 — ERd —|—]——]—
MOVA/B.L @(d:16,@-ERs.W),ERd (W |3 [4 |4 D S ERs32-2—ERs32 d:16 (@ERs)16 — ERd —|—|—|—[—
MOVA/B.L @(d:16,@(d:2,ERs).W),ERd W [3 [4 |4 D s d:16 (@(2/4/6+ERs))1 — ERd — ===
MOVA/B.L @(d:16,@ (d:16,ERs).W),ERd W4 [4 |5 D S d:16 (@(d:16+ERd))16 — ERd —|—|—|—|—
MOVA/B.L @(d:16,@ (d:32,ERs).W),ERd W|5 [4 |6 D S d:16 (@(d:32+ERs))16 — ERd —|—|—|—|—
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Data transfer (44)

Addressing Mode

@(d:16,@(d:2,ERs).B),ERd

1

e
a
5
3
23 g
2 ¢
1= &
5 21 2] &
g = E]
4 |8 & G| &
ERE 3|19
3|3 HEE
ElE AEEE
Instructio % E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/B.L W(4 [4 |5 D S d:16 (@(d:16+RsL<<1))1 — ERd —|——|—|—
@(d:16,@(d:16,Rs.B).W),ERd 6
MOVA/B.L wla|a |5 D s d:16 (@(d:16+Rs<<1))16 — ERd ===
@(d:16,@(d:16,Rs.W).W),ERd
MOVA/B.L w4 |4 |5 D s d:16 (@(d:16+ERd<<1)) — ERd —|—|—=]—|—
@(d:16,@(d:16,ERs.L).W),ERd 16
MOVA/B.L wls |4 |6 D s d:16 (@(@:32+RsL<<1))1 — ERd —|—|—=|—|—
@(d:16,@(d:32,Rs.B).W),ERd 6
MOVA/B.L wls |4 |6 D s d:16 (@(d:32+Rs<<1))16 — ERd —|—|—=]—|—
@(d:16,@(d:32,Rs.W).W),ERd
MOVA/B.L wls |4 |6 D s d:16 (@(d:32+ERd<<1)) — ERd ===
@(d:16,@(d:32,ERs.L).W),ERd 16
MOVA/B.L @(d:16,@aa:16.W),ERd |W |4 |3 |5 D s d:16 (@aa:16)16 — ERd [ R D [
MOVA/B.L @(d:16,@aa:32.W),ERd |W |5 [3 [6 D S d:16 (@aa:32)16 — ERd —|— ===
MOVA/W.L @(d:16,@ERs.B),ERd |B |3 [3 [4 D[S d:16 (@ERs)8<<1 — ERd —|—|—|—]—
MOVA/W.L @(d:16,@ERs+.B),ERd [B |3 [3 |4 D S d:16 (@ERs)8<<1 — ERd ERs32+1—-ERs32 —|—| ===
MOVA/W.L @(d:16,@ERs-.B),ERd |B |3 [3 [4 D S d:16 (@ERs)8<<1 — ERd ERs32-15ERs32 —|— ===
MOVA/W.L @(d:16,@+ERs.B),ERd |B |3 [4 [4 D S ERs32+1—-ERs32 d:16 (@ERs)8<<1 — ERd —|—|—|—]—
MOVA/W.L @(d:16,@-ERs.B),ERd |B |3 [4 [4 D S ERs32-1-ERs32 d:16 (@ERs)8<<1 — ERd —|—| ===
MOVAW.L B3 |4 (s D s d:16 (@(1/2/3+ERs))8<< — ERd ===
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Data transfer (45)

Addressing Mode

e
a
5
3
£3 £
2 ¢
T ~ ®
5 21 2] &
g = E]
4 |8 & G| &
ERE 3|19
3|3 HEE
g |3 |2y g
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| 8225 8 |operations Operation 2 Operation 3 Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/W.L B |4 )4 |5 D s d:16 (@(d:16+ERd))8<< — ERd —|——|—|—
@(d:16,@(d:16,ERs).B),ERd !
MOVAW.L B (5|4 |6 D s d:16 (@(d:32+ERs))8<<1 — ERd —|—|=]=|—
@(d:16,@(d:32,ERs).B),ERd
MOVA/W.L B[4]4|s D s d:16 (@(d:16+RsL))8<<! — ERd —|——=|—|—
@(d:16,@(d:16,Rs.B).B),ERd
MOVA/W.L B[4]45 D s d:16 (@(d:16+Rs)B<<1  — ERd —|—|—=|—|—
@(d:16,@(d:16,Rs.W).B),ERd
MOVA/W.L B |4 )4 |5 D S d:16 (@(d:16+ERd))8<< — ERd —|——|—|—
@(d:16,@(d:16,ERs.L).B),ERd 1
MOVAW.L B (5|4 |6 D s d:16 (@(d:32+RsL))8<<1 — ERd —|—|=]=|—
@(d:16,@(d:32,Rs.B).B),ERd
MOVA/W.L B 5|4 |6 D s d:16 (@(d:32+Rs)8<<1  — ERd —|——=|—|—
@(d:16,@(d:32,Rs.W).B),ERd
MOVA/W.L B (5|4 |6 D s d:16 (@(d:32+ERd)8<< — ERd —|—|—=|—|—
@(d:16,@(d:32,ERs.L).B),ERd 1
MOVAW.L @(d:16,@aa:16.8)ERd B |4 [3 [5 D s d:16 (@aa:16)8<<1 - ERd —|— ===
MOVAW.L @(d:16,@aa:32B)ERd _ [B [5 [3 |6 D s d:16 (@aa:32)8<<1 - ERd —|—|=[=|=
MOVAMW.L @(d:16,@ERs.W),ERd w3 |3 |4 D [s d:16 (@ERs)16<<1 - ERd e e e
MOVAW.L @(d:16,@ERs+W).ERd __|W 3 [3 [4 D s d:16 (@ERs)16<<1 - ERd ERs32+2ERs32 —|— ===
MOVAW.L @(d:16,@ERs-W)ERd __ |W |3 |3 [4 D s d:16 (@ERs)16<<1 - ERd ERs32-25ERs32 —|— ===
MOVAW.L @(d:16,@+ERs.W).ERd _ |W |3 |4 [4 D s ERs32+2ERs32 d:16 (@ERs)16<<1 - ERd e el el
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Data transfer (46)

@(d:16,@(d:32,Rs.W).W),ERd

<<1

e
a
5
3
23 g
2 ¢
s 319 s
g ISR
4 |8 gl &
ERE 3|19
3|3 HEE
5 | 3 oyl g
Instructio % E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| 8225 8 |operations Operation 3 ANz |V
999 & gl 8| 55| & 8| [|operation peration
MOVA MOVA/W.L @(d:16.@-ERs.W).ERd 4 S ERs32-2ERs32 d:16 (@ERs)16<<1 — ERd —|—|—|—
MOVAW.L d:16 (@(2/4/6+ERs))16  — ERd — ===
@(d:16,@(d:2,ERs).W),ERd <«
MOVAMW.L d:16 (@(d:16+ERd)16  — ERd —|—|—]—
@(d:16,@(d:16,ERs).W),ERd <<1
MOVA/W.L d:16 (@(d:32+ERd))16 — ERd —|—|—|—
@(d:16,@(d:32,ERs).W),ERd <<1
MOVAMW.L d:16 (@(d:16+RsL<<1))1 — ERd —|—=|—=[—
@(d:16,@(d:16,Rs.B).W),ERd 6<<
MOVAW.L d:16 (@(d:16+Rs<<1))16 — ERd R R
@(d:16,@(d:16,Rs.W).W),ERd <<1
MOVAW.L d:16 (@(d:16+ERd<<1)) — ERd —|—|—]—
@(d:16,@(d:16,ERs.L).W),ERd 16<<1
MOVA/W.L d:16 (@(d:32+RsL<<1))1 — ERd —|—|—|—
@(d:16,@(d:32,Rs.B).W),ERd B<<1
MOVAMW.L d:16 (@(d:32+Rs<<1))16 — ERd —|—=|—=[—
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Data transfer (47)

g uonoas

N’m Addressing Mode
a
5
3
£ 3 g
2 : Y
T ~ O
5 2l 2l &
E c S
d |8 & G| &
g |5 2199
913 EEE
5 |3 PEEE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEHEEEEE R RS peration peration peration peration
MOVA MOVA/W.L W5 (4 |6 D s d:16 + (@(d:32+ERd<<1)) — ERd ——|——]—
@(d:16,@(d:32,ERs.L).W),ERd 16<<1
MOVAW.L @(d:16,@aa:16W).ERd W[4 [3 |5 D s d:16 + (@aa:16)16<<1 — ERd — | —| ===
MOVA/W.L @(d:16,@aa:32.W).ERd W |5 |3 |6 D s d:16 + (@aa:32)16<<1 - ERd o e el el
MOVA/L.L @(d:16,@ERs.B),ERd [B |3 |3 |4 D |s d:16 + (@ERs)8<<2 — ERd —|—|—|—|—
MOVA/L.L @(d:16,@ERs+.B),ERd [B |3 [3 |4 D S d:16 + (@ERs)8<<2 — ERd ERs32+1—5ERs32 —|—]——]—
MOVA/L.L @(d:16,@ERs-.B),ERd [B |3 [3 |4 D S d:16 + (@ERs)8<<2 — ERd ERs32-15ERs32 —|—|—|—]—
MOVA/L.L @(d:16,@+ERs.B),ERd [B |3 [4 |4 D S ERs32+1-5ERs32 d:16 + (@ERs)8<<2 — ERd —|—|—|—|—
MOVA/L.L @(d:16,@-ERs.B),ERd [B |3 [4 |4 D S ERs32-1-5ERs32 d:16 + (@ERs)8<<2 — ERd —|—]——]—
MOVA/L.L B (3 |4 |4 D s d:16 + (@(1/2/3+ERs))8 — ERd —|—|—=|=]=
@(d:16,@(d:2,ERs).B),ERd <<2
MOVA/L.L B[4 |4 |5 D S d:16 + (@(d:16+ERd))8 — ERd ——|——]—
@(d:16,@(d:16,ERs).B),ERd <<2
MOVA/L.L B (5|4 [6 D S d:16 + (@(d:32+ERs))8 — ERd e el e e B
@(d:16,@(d:32,ERs).B),ERd <<2
MOVA/L.L B |4 |4 |5 D S d:16 + (@(d:16+RslL))8 — ERd — == —]—
@(d:16,@(d:16,Rs.B).B),ERd <<2
MOVA/L.L Bla|a]s D s d:16 + (@(d:16+Rs))8 — ERd —|—|—=|=]=
@(d:16,@(d:16,Rs.W).B),ERd <<2
MOVA/L.L B[4 |4 |5 D s d:16 + (@(d:16+ERd))8 — ERd ——|——]—
@(d:16,@(d:16,ERs.L).B),ERd <<2
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Data transfer (48)

Addressing Mode

@(d:16,@(d:16,Rs.B).W),ERd

6

<<2

e
a
S g
3
£ 3 g
2 ¢
= -9
5 2l 2l &
E c S
d |8 & G| &
g |5 2199
= I
ERE gl gld
ERE ME » I
Instructio 3 = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEHEEEEE R RS peration peration peration peration
MOVA MOVA/L.L B (5|4 [6 D s d:16 + (@(d:32+RslL))8 — ERd ——|——]—
@(d:16,@(d:32,Rs.B).B),ERd <<2
MOVA/L.L B |5 |4 |6 D s d:16 + (@(d:32+Rs))8 — ERd e el e e B
@(d:16,@(d:32,Rs.W).B),ERd <<2
MOVA/L.L B |5 |4 |6 D S d:16 + (@(d:32+ERd))8 — ERd —|——|—|—
@(d:16,@(d:32,ERs.L).B),ERd <<2
MOVA/L L @(d:16,@aa:16.B).ERd |B |4 |3 |5 D s d:16 + (@aa16)8<<2 — ERd [ R [ -
MOVA/L.L @(d:16,@aa:32.B),ERd [B |5 [3 |6 D S d:16 + (@aa:32)8<<2 — ERd —|—]——]—
MOVA/L.L @(d:16,@ERs.W),ERd |W [3 [3 [4 D s d:16 + (@ERs)16<<2  — ERd ol el el
MOVA/L.L @(d:16,@ERs+.W),ERd (W |3 [3 |4 D S d:16 + (@ERs)16<<2 — ERd ERs32+2—ERs32 ——|—|—|—
MOVA/L.L @(d:16,@ERs-.W),ERd W |3 |3 |4 D S d:16 + (@ERs)16<<2 — ERd ERs32-2—ERs32 —|—]——]—
MOVA/L.L @(d:16,@+ERs.W),ERd |W [3 [4 [4 D s ERs32+2—ERs32 d:16 + (@ERs)16<<2  — ERd ol el el
MOVA/L.L @(d:16,@-ERs.W),ERd W |3 [4 |4 D S ERs32-25ERs32 d:16 + (@ERs)16<<2 — ERd ——|—|—|—
MOVA/L.L w3 |4 |4 D s d:16 + (@(24/6+ERs)16 — ERd e el el e
@(d:16,@(d:2,ERs).W),ERd <<2
MOVA/L.L w4 [4 |5 D s d:16 + (@(d:16+ERd)16  — ERd —|——|—]—
@(d:16,@(d:16,ERs).W),ERd «2
MOVA/L.L w(s [4 |6 D s d:16 + (@(d:32+ERs)16  — ERd — ===
@(d:16,@(d:32,ERs).W),ERd <«<2
MOVA/L.L W4 (4 |5 D s d:16 + (@(d:16+RsL<<1))1 — ERd ——|——]—
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Data transfer (49)

Addressing Mode

e
a
5
3
23 g
2 ¢
1= 1§
g 2| Z| &
E 2l gl &
4 |8 & G| &
ERE 3|19
3|3 HEE
5 | 3 oyl g
Instructio % E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| 8225 8 |operations Operation 2 Operation 3 Operation4  |Operation 5 HN|z |V
999 & gl 8| 55| & 8| [|operation peration peration peration peration
MOVA MOVA/L.L W(4 [4 |5 D S d:16 (@(d:16+Rs<<1))16 — ERd —|——|—|—
@(d:16,@(d:16,Rs.W).W),ERd <<2
MOVA/L.L wlafals| [o s d:16 (@(d:16+ERd<<1)) — ERd —|—=[—=[—=[—
@(d:16,@(d:16,ERs.L).W),ERd 16
<«<2
MOVA/L.L W[5 [4 |6 D S d:16 (@(d:32+RsL<<1))1 — ERd —|——|—|—
@(d:16,@(d:32,Rs.B).W),ERd 6
<«
MOVA/L.L wls [4 6| [o s d:16 (@(d:32+Rs<<1))16 — ERd —|—={=[—=[—
@(d:16,@(d:32,Rs.W).W),ERd <
<
MOVA/L.L wls [4 6| [o s d:16 (@(d:32+ERd<<1)) — ERd —|—=[—=[—=[—
@(d:16,@(d:32,ERs.L).W),ERd 16
<<
MOVA/LL @(d:16,@aa:16.W).ERd [w |4 |3 [5 | |o s 416 (@aa:16)16<<2 - ERd N N
MOVA/LL @(d:16,@aa:32W).ERd [ws |3 [s | |o s 416 (@aa:32)16<<2 - ERd Y R P
MOVA/B.L @(d:32,@ERs.B),ERd |B |4 [3 [5 D[S d:32 (@ERs)8 — ERd —|—|—|—]—
MOVA/B.L @(d:32,@ERs+.B),ERd |B |4 [3 [5 D S d:32 (@ERs)8 — ERd ERs32+1—-ERs32 —|—|—|—]|—
MOVA/B.L @(d:32,@ERs-.B),ERd |B |4 [3 [5 D S d:32 (@ERs)8 — ERd ERs32-15ERs32 —|— ===
MOVA/B.L @(d:32,@+ERs.B),ERd |B |4 [4 [5 D S ERs32+1—-ERs32 d:32 (@ERs)8 — ERd —|—|—|—]—
MOVA/B.L @(d:32,@-ERs.B),ERd |B |4 [4 [5 D S ERs32-1—-ERs32 d:32 (@ERs)8 — ERd —|—|—|—]|—
MOVA/B.L @(d:32,@(d:2ERs).B)ERd B [4 [4 |5 | |o | |s d:32 (@(1/2/3+ERs))8 _— ERd —| ===
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Data transfer (50)

Addressing Mode

e
a
S g
3
£ 3 g
2 ¢
T ~ O
E 37 o
2 c S
d |8 & G| &
g |8 2199
= ©
ERE gl gld
ERE ME » I
Instructio 3 = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic 8 4 g 2 3 = 5 Sigul g Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
LEEEENEEEEEER
MOVA MOVA/B.L @(d:32.@(d:16.ERs).B).ERd [B [5 [4 |6 D s d:32 (@(d:16+ERd))8 _— ERd — ==
MOVA/B.L @(d:32,@(d:32,ERs).B),ERd [B [6 [4 |7 D s d:32 (@(d:32+ERs))8 — ERd — ===
MOVA/B.L @(d:32,@(d:16,Rs.B).B),ERd B |5 |4 [6 D S d:32 (@(d:16+RsL))8 — ERd —|— ===
MOVA/B.L B (5|4 [6 D s d:32 (@(d:16+Rs))8 — ERd —|——|—|—
@(d:32,@(d:16,Rs.W).B),ERd
MOVA/B.L B |5 |4 |6 D S d:32 (@(d:16+ERd))8 — ERd — == —]—
@(d:32,@(d:16,ERs.L).B),ERd
MOVA/B.L B l6 |4 |7 D s d:32 (@(d:32+RsL))8 — ERd —|—]—|—=|=
MOVA/B.L B 6 |4 |7 D ) d:32 (@(d:32+Rs))8  — ERd —|—|—=|—]=
@(d:32,@(d:32,Rs.W).B),ERd
MOVA/B.L B 6 |4 |7 D s d:32 (@(d:32+ERd))8 — ERd —|——|—|—
@(d:32,@(d:32,ERs.L).B),ERd
MOVA/B.L @(d:32,@aa:16.B),ERd |B |5 [3 [6 D s d:32 (@aa:16)8 — ERd —|—| ===
MOVA/B.L @(d:32,@aa:32.B),ERd B |6 |3 |7 D s d:32 (@aa:32)8 — ERd —|—]—|=|=
MOVA/B.L @(d:32,@ERs.W),ERd (W |4 |3 |5 D |s d:32 (@ERs)16 — ERd —|—]——]—
MOVA/B.L @(d:32, @ERs+.W),ERd [W |4 |3 |5 D S d:32 (@ERs)16 — ERd ERs32+2—ERs32 —|—|—|—[—
MOVA/B.L @(d:32, @ERs-.W),ERd (W |4 |3 |5 D S d:32 (@ERs)16 — ERd ERs32-2-5ERs32 ——|—|—|—
MOVA/B.L @(d:32,@+ERs.W),ERd (W |4 [4 |5 D S ERs32+2—ERs32 d:32 (@ERs)16 — ERd —|—]——]—
MOVA/B.L @(d:32,@-ERs.W),ERd (W |4 [4 |5 D S ERs32-2—ERs32 d:32 (@ERs)16 — ERd —|—|—|—[—
MOVA/B.L @(d:32,@(d:2,ERs).W),ERd W [4 [4 |5 D s d:32 (@(2/4/6+ERs))1 — ERd — ===
MOVA/B.L @(d:32,@ (d:16,ERs).W),ERd W|5 [4 |6 D S d:32 (@(d:16+ERd))16 — ERd —|—|—|—|—
MOVA/B.L @(d:32,@(d:32,ERs).W),ERd w6 [4 |7 D S d:32 (@(d:32+ERd))16 — ERd —|—|—|—|—
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Data transfer (51)

Addressing Mode

@(d:32,@(d:2,ERs).B),ERd

<<1

e
a
5
3
23 g
2 ¢
1= &
5 21 2] &
g = E]
4 |8 & G| &
ERE 3|19
318 HEE
< = | o|ul g
Instructio % E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/B.L W[5 [4 |6 D S d:32 (@(d:16+RsL<<1))1 — ERd —|——|—|—
@(d:32,@(d:16,Rs.B).W),ERd 6
MOVA/B.L W(5 [4 |6 D S d:32 (@(d:16+Rs<<1))16 — ERd —|——|—|—
@(d:32,@(d:16,Rs.W).W),ERd
MOVA/B.L wls |4 |6 D s d:32 (@(d:16+ERd<<1)) — ERd —|—|—=]—|—
@(d:32,@(d:16,ERs.L).W),ERd 16
MOVA/B.L wle |4 |7 D s d:32 (@(@:32+RsL<<1))1 — ERd —|—|—=|—|—
@(d:32,@(d:32,Rs.B).W),ERd 6
MOVA/B.L wle |4 |7 D s d:32 (@(d:32+Rs<<1))16 — ERd —|—|—=]—|—
@(d:32,@(d:32,Rs.W).W),ERd
MOVA/B.L wles |4 |7 D s d:32 (@(d:32+ERd<<1)) — ERd ===
@(d:32,@(d:32,ERs.L).W),ERd 16
MOVA/B.L @(d:32,@aa:16.W),ERd |W |5 |3 |6 D s d:32 (@aa:16)16 — ERd [ R D [
MOVA/B.L @(d:32,@aa:32.W),ERd |W |6 [3 [7 D S d:32 (@aa:32)16 — ERd —|— ===
MOVA/W.L @(d:32,@ERs.B),ERd |B |4 [3 [5 D[S d:32 (@ERs)8<<1 — ERd —|—|—|—]—
MOVA/W.L @(d:32,@ERs+.B),ERd [B |4 [3 |5 D S d:32 (@ERs)8<<1 — ERd ERs32+1—-ERs32 —|—| ===
MOVA/W.L @(d:32,@ERs-.B),ERd |B |4 [3 [5 D S d:32 (@ERs)8<<1 — ERd ERs32-15ERs32 —|— ===
MOVA/W.L @(d:32,@+ERs.B),ERd |B |4 [4 [5 D S ERs32+1—-ERs32 d:32 (@ERs)8<<1 — ERd —|—|—|—]—
MOVA/W.L @(d:32,@-ERs.B),ERd |B |4 [4 [5 D S ERs32-1-ERs32 d:32 (@ERs)8<<1 — ERd —|—| ===
MOVA/W.L B |4 )4 |5 D s d:32 (@(1/2/3+ERs))8 — ERd —|——|—|—

g uonoas

suonduosa uoionJsu|



00%0-c0l0gd60r3d

716 40 € abed 800¢ ‘81 "deS 00+ Aoy

SVS3NIR"

Data transfer (52)

Addressing Mode

e
a
5
3
23 g
2 ¢
T ~ ®
5 21 2] &
g = E]
4 |8 & G| &
ERE 3|19
919 HEE
g |3 |2y g
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| 8225 8 |operations Operation 2 Operation 3 Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/W.L B |5 |4 |6 D s d:32 (@(d:16+ERd))8 — ERd —|——|—|—
@(d:32,@(d:16,ERs).B),ERd <<1
MOVA/W.L B |6 |4 |7 D s d:32 (@(d:32+ERd))8 — ERd —|——|—|—
@(d:32,@(d:32,ERs).B),ERd <<
MOVA/W.L B |5 |4 |6 D S d:32 (@(d:16+RsL))8 — ERd —|——|—|—
@(d:32,@(d:16,Rs.B).B),ERd <<
MOVAW.L Bls|ale| [D s d:32 (@(d:16+Rs))8  — ERd N (N (i
@(d:32,@(d:16,Rs.W).B),ERd <<1
MOVA/W.L B |5 |4 |6 D S d:32 (@(d:16+ERd))8 — ERd —|——|—|—
@(d:32,@(d:16,ERs.L).B),ERd <<1
MOVA/W.L B |6 |4 |7 D S d:32 (@(d:32+RsL))8 — ERd —|——|—|—
@(d:32,@(d:32,Rs.B).B),ERd <<
MOVAMW.L Bls[4|7] [o s d:32 (@(d:32+Rs))8 - ERd N R
@(d:32,@(d:32,Rs.W).B),ERd <<
MOVAW.L Bls|a|7]| |D d:32 (@(d:32+ERd))8 - ERd N (N (i
@(d:32,@(d:32,ERs.L).B),ERd <<1
MOVAW.L @(d:32,@aa:16.B)ERd B |5 |3 [6 D s d:32 (@aa:16)8<<1 - ERd —|— ===
MOVAW.L @(d:32,@aa:32B)ERd B |6 [3 [7 D s d:32 (@aa:32)8<<1 - ERd —|—|=[=|=
MOVAW.L @(d:32, @ERs.W),ERd w4 |3 |5 D [s d:32 (@ERs)16<<1 - ERd e e e
MOVAW.L @(d:32,@ERs+W).ERd _ |W |4 |3 [5 D s d:32 (@ERs)16<<1 - ERd ERs32+2ERs32 —|— ===
MOVAW.L @(d:32,@ERs-W)ERd __ |W |4 |3 [5 D s d:32 (@ERs)16<<1 - ERd ERs32-25ERs32 —|— ===
MOVAW.L @(d:32,@+ERs.W).ERd __|W |4 |4 [5 D s ERs32+2ERs32 d:32 (@ERs)16<<1 - ERd e el el
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Data transfer (53)

|Number of

16-Bit Instruction Fetch |Fxprminn States**
@(d,RnL.B/Rn.W/ERN.L)
@-ERn/@ERN+/@ERN-/@+ERn
@aa:8/@aa:16/@aa:32

Instruction Lenath

Operation*®

Condition Code**

@(d:32, @(d:32,Rs.W).W),ERd

<<1

Instructio &
c| w
n Mnemonic SR Operation 1 Operation 3 N[z ]|V
IR | |operation peration
MOVA  [MOVAW.L @(d32.@-ERSWLERd W 5 s ERs32-2ERs32 d:32 (@ERs)16<<1 > ERd — ===
MOVAMW.L w a:32 (@(@M4/6+ERs)16  — ERd Y R
@(d:32,@(d:2,ERs). W), ERd P
MOVAMW.L d:32 (8(d:16+ERA)16 - ERd R [
@(d:32,@(d:16,ERs).W),ERd <
MOVAMW.L @:32 (8(d:32+ERA)16 - ERd Y (R
@(d:32,@(d:32,ERs).W),ERd <«
MOVAM.L d:32 (@(d:16+RsL<<t))! — ERd —|—]—=]=
@(d:32,@(d:16,Rs.B).W) ERd 6
<
MOVAMW.L @:32 (@(d:16+Rs<<1))16 — ERd R [
@(d:32,@(d:16,Rs.W).W),ERd <<
MOVAMW.L @:32 (@(c:16+ERd<<1)) — ERd Y (R
@(d:32,@(d:16,ERs.L).W),ERd 16
<t
MOVAW.L @:32 (8(d:32+RsL<<t))1 — ERd R [
@(d:32,@(d:32,Rs.B).W) ERd 6
<«
MOVAM.L d:32 (@(d:32+Rs<<1))16 — ERd —|—]—=]=
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Data transfer (54)

Addressing Mode

e
a
5
3
23 g
2 ¢
=4 -8
5 21 2] &
g = E]
4 |8 & G| &
ERE 3|19
919 HEE
g |3 |2y g
Instructio = E gl 2 @2 9 Operation*® Condition Code**
E = Slul x| gl ®
n Mnemonic 45928 5| 8225 8 |operations Operation 2 Operation 3 Operation4  |Operation 5 HN|z |V
rEEEEEEEEEE RISEE peration peration peration peration
MOVA MOVA/W.L wi(e [4 |7 D S d:32 (@(d:32+ERd<<1)) — ERd —|——|—|—
@(d:32,@(d:32,ERs.L).W),ERd 16
<1
MOVAW.L @(d:32,@aa:16W)ERd__|W |5 |3 [6 D s d:32 (@aa:16)16<<1 - ERd e e e
MOVAW.L @(d:32,@aa:32W)ERd__ |W 6 [3 [7 D s d:32 (@aa:32)16<<1 - ERd —|—|—]=|=
MOVA/L.L @(d:32,@ERs.B),ERd |B |4 [3 [5 D [S d:32 (@ERs)8<<2 — ERd —|—|—|—]—
MOVA/L.L @(d:32,@ERs+.B),ERd |B |4 [3 [5 D S d:32 (@ERs)8<<2 — ERd ERs32+1—-ERs32 —|—|—|—]|—
MOVA/L.L @(d:32,@ERs-.B),ERd |B |4 [3 [5 D S d:32 (@ERs)8<<2 — ERd ERs32-15ERs32 —|— ===
MOVA/L.L @(d:32,@+ERs.B),ERd |B |4 [4 [5 D S ERs32+1—-ERs32 d:32 (@ERs)8<<2 — ERd —|—|—|—]—
MOVA/L.L @(d:32,@-ERs.B),ERd |B |4 [4 [5 D S ERs32-1-ERs32 d:32 (@ERs)8<<2 — ERd —|—|—|—]|—
MOVA/L.L B |4 )4 |5 D s d:32 (@(1/2/3+ERs))8 — ERd —|——|—|—
@(d:32,@(d:2,ERs).B),ERd <<2
MOVA/L.L B |5 |4 |6 D s d:32 (@(d:16+ERd))8 — ERd —|——|—|—
@(d:32,@(d:16,ERs).B),ERd <<
MOVA/L.L Blefa|7| [p]| s d:32 (@(d:32+ERd)8  — ERd N R
@(d:32,@(d:32,ERs).B),ERd <<
MOVA/L.L Bls|ale| [D s d:32 (@(d:16+RsL))8 — ERd N (N (i
@(d:32,@(d:16,Rs.B).B),ERd <2
MOVA/L.L B |5 |4 |6 D S d:32 (@(d:16+Rs))8 — ERd —|——|—|—
@(d:32,@(d:16,Rs.W).B),ERd <<2
MOVA/L.L B |5 |4 |6 D S d:32 (@(d:16+ERd))8 — ERd —|——|—|—
@(d:32,@(d:16,ERs.L).B),ERd <<
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Data transfer (55)

g uonoas

N’m Addressing Mode
a
5
3
£ 3 g
2 ¢
T ~ 9
5 2l 2l &
E c S
d |8 & G| &
g |8 2199
913 EEE
5 |3 PEEE . :
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic 45928 5| |83 5§ |operations  |operation2  |operation s Operation4  |Operation 5 HN|z |V
rEEEEHEEEEE R RS peration peration peration peration
MOVA MOVA/L.L B (6 |4 |7 D s d:32 + (@(d:32+RslL))8 — ERd ——|——]—
@(d:32,@(d:32,Rs.B).B),ERd <<2
MOVA/L.L B 6 |4 |7 D s d:32 + (@(d:32+Rs))8 — ERd e el e e B
@(d:32,@(d:32,Rs.W).B),ERd <<2
MOVA/L.L B 6|4 |7 D s d:32 + (@(d:32+ERd)8 — ERd —|—|—=]—|—
@(d:32,@(d:32,ERs.L).B),ERd <<2
MOVA/L L @(d:32,@aa:16.B).ERd |B |5 |3 |6 D s d:32 + (@aa16)8<<2 — ERd [ R [ -
MOVA/L.L @(d:32,@aa:32.B),ERd [B |6 [3 |7 D S d:32 + (@aa:32)8<<2 — ERd —|—]——]—
MOVA/L.L @(d:32, @ERs.W),ERd |w |4 |3 |5 D |s d:32 + (@ERs)16<<2  — ERd —|—|—|=]=
MOVA/L.L @(d:32, @ERs+.W),ERd [W |4 |3 |5 D S d:32 + (@ERs)16<<2 — ERd ERs32+2—ERs32 ——|—|—|—
MOVA/L.L @(d:32,@ERs-.W),ERd W |4 |3 |5 D S d:32 + (@ERs)16<<2 — ERd ERs32-2—ERs32 —|—]——]—
MOVA/L.L @(d:32,@+ERs.W),ERd (W |4 [4 |5 D S ERs32+2—-ERs32 d:32 + (@ERs)16<<2 — ERd —|—|—|—[—
MOVA/L.L @(d:32,@-ERs.W),ERd W |4 [4 |5 D S ERs32-25ERs32 d:32 + (@ERs)16<<2 — ERd ——|—|—|—
MOVA/L.L wla |4 |5 D s d:32 + (@(2/4/6+ERs)16 — ERd — ===
@(d:32,@(d:2,ERs).W),ERd <«<2
MOVA/L.L w(s [4 |6 D s d:32 + (@(d:16+ERd)16  — ERd ——=|—=]——
@(d:32,@(d:16,ERs).W),ERd «2
MOVA/L.L wie [4 |7 D s d:32 + (@(d:32+ERd)16  — ERd — ===
@(d:32,@(d:32,ERs).W),ERd <«<2
MOVA/L.L W5 (4 |6 D s d:32 + (@(d:16+RsL<<1))1 — ERd ——|——]—
@(d:32,@(d:16,Rs.B).W),ERd 6
<<2
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Data transfer (56)

Addressing Mode

e
a
S g
3
£ 3 g
2 ¢
T ~ O
5 2l 2l &
E c S
4 |8 & G| &
ERE 3|19
919 HEE
ERE R
Instructio 2 E gl 2 9 9 Operation*® Condition Code**
g |4 clulz| g @
L Gl g)w & . . .
n Mnemonic % 2 E :& Ey £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
MOVA MOVA/L.L W5 (4 |6 D s d:32 (@(d:16+Rs<<1))16 — ERd ——|——]—
@(d:32,@(d:16,Rs.W).W),ERd <<2
MOVA/L.L wls |4 |6 D s d:32 (@(d:16+ERd<<1)) — ERd — ===
@(d:32,@(d:16,ERs.L).W),ERd 16
<<2
MOVA/L.L w6 (4 |7 D s d:32 (@(d:32+RsL<<1))1 — ERd ——|——]—
@(d:32,@(d:32,Rs.B).W),ERd 6
<<2
MOVA/L.L wie [4 |7 D s d:32 (@(d:32+Rs<<1))16 — ERd ——=|—=]——
@(d:32,@(d:32,Rs.W).W),ERd <«<2
MOVA/L.L wie [4 |7 D s d:32 (@(d:32+ERd<<1)) — ERd — ===
@(d:32,@(d:32,ERs.L).W),ERd 16
<<2
MOVA/L.L @(d:32,@aa:16.W),ERd [W |5 [3 |6 D S d:32 (@aa:16)16<<2 - ERd —|—]——]—
MOVA/L L @(d:32,@aa:32.W),ERd |w |6 |3 |7 D s d:32 (@aa:32)16<<2 — ERd —|—]—|—=|=
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Block transfer (1)

N’m Addressing Mode
|
S g
3
2 3
o c
Z 1 I}
= ¥
E 39 o
k3 s | 2
4[4 Bl £l g
ERE EL
315 gl &l <
5 |3 2lgl g . " .
Instructio 3 = T2 S @ Operation* Condition Code*
EE | o | gl ®
n Mnemonic S I B I R ST ST Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I|HIN[Z[V
EEEEEFEIEIEIE I N Mk P perat perat P
EEPMOV |EEPMOV.B B (2 |4 [4 S |[if R4L—0 Repeat @ER5+ — @ER6+ ——|——]—
+ [+ D (Byte-size
2n|2n *° R4L - transfer) — R4aL
Until R4L=0 1
else next;
EEPMOV.W B (2 |4 [4 S [ifR4—-0 Repeat @ER5+ — @ER6+ ——|——]—
+ [+ D (Byte-size
2n|2n * R4 - transfer) - R4
Until R4=0 1
else next:
MOVMD |MOVMD.B B (1|11 S Repeat @ER5+ — @ER6+ ——|——]—
+ |+ D (Byte-size
2n|2n *° R4 - transfer) - R4
Until R4=0 1
MOVMD.W w1 [1 |1 s Repeat @ERS5+ — @ER6+ —|——|—|—
+ |+ D (Word-size transfe
2n|2n * R4 -1 - R4
Until R4=0
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Block transfer (2)

N’m Addressing Mode
a
S g
3
2 3
z of fin}
= ¥
5 39 o
5 < z| @
g |2 9ol g
ERE FEE
118 g £
g = B ] 6 it *2
Instructio 3 = <l 2 Q| 9 Operation Condition Code’
ERE ol uf x| g ®
n Mnemonic 3 £ Az ool 3w g Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N]Z]|V]|C
LEEEENEEEEEER
MOVMD  |MOVMD.L Lt S Repeat @ER5+ — @ER6+ — ===
+ |+ D (Longword-size
2n|2n *° transfer)
R4 -1 _, R4
Until R4=0
MOVSD |MOVSD.Bd:16 B (2 |4 [4 S Repeat @ER5+ —@ER6300 —|—|—|—|—|—
+ |+ D
5
2n(2n ) if @ER6==0 then {
ER6+1—-ER6
R4-1-R4
goto next+disp
}
ER6+1—-ER6
Until R4=0 R4-15R4

Z uonoes
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Arithmetic operations (1)

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
a ~ @ <
Instructio % E gl 2 @;J 9 Operation*® Condition Code**
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.B #xx:8.Rd Blt|1]1|s|D Rds #xx Rd8 —|1T 1T (T (T
ADD.B #xx:8, @ ERd B|2|3]4 (s D @ERd #xx @ERd —|1T]T (T (T (T
ADD.B #xx:8, @ERd+ B|3|4]5]s D @ERd #xx @ERd ERd32+1-ERd32| — [T [T |7 |T |T
ADD.B #xx:8, @ERd- B|3 |45 (s D @ERd #xx @ERd ERd32-15ERd32 |[—|T |T [T [T |T
ADD.B #xx:8,@+ERd B|3 |55 (s D ERd32+1—ERd32| @ERd #xx @ERd et O RO RO O
ADD.B #xx:8,@-ERd B[3|5]5]|s D ERd32-15ERd32 | @ERd #xx @ERd —1T 1T (T[T
ADD.B #xx:8,@(d:2,ERd) B|3|5]5]s D @(1/2/3+ERd) #xx @(1/2/3+ERd) —|1T 1T (T (T T
ADD.B #xx:8,@(d:16,ERd) B[4 [5]6 ]S D @(d:16+ERd) #xx @(d:16+ERd) —|T (T[T (T2
ADD.B #xx:8, @ (d:32,ERd) B|5|5(7 [s D @(d:32+ERd) #XX @(d:32+ERd) e ol B o ol
ADD.B #xx:8,@(d:16,Rd.B) Bl4|516 S D @(d:16+RdL) #xx @(d:16+RdL) —|1T 1T (T (T T
ADD.B #xx:8,@(d:16,Rd.W) Bl4 |56 (S D @(d:16+Rd) #XX @(d:16+Rd) —|1T]T (T (T (T
ADD.B #xx:8,@(d:16,ERd.L) Bl4|5]6[s D @(d:16+ERd) #XX @(d:16+ERd) e ol B o ol
ADD.B #xx:8,@(d:32,Rd.B) B|5|5(7|s D @(d:32+RdL) #xx @(d:32+RdL) —|1T 1T (T (T T
ADD.B #xx:8, @ (d:32,Rd.W) B|5|5(7 [s D @(d:32+Rd) #XX @(d:32+Rd) —|1T]T (T (T (T
ADD.B #xx:8,@(d:32,ERd.L) B|5|5(7 [s D @(d:32+ERd) #XX @(d:32+ERd) o ol Bl o ol
ADD.B #xx:8, @aa:8 Bl2|3]4]s D @aa:8 #xX @aa:8 e O KO O Ol
ADD.B #xx:8,@aa:16 B|3 |35 (s D @aa:16 #XX @aa:16 —|1T]T (T (T (T
ADD.B #xx:8, @aa:32 B4 1316 |S D @aa:32 #XX @aa:32 o ol Bl o ol
ADD.B Rs,Rd B|1]1]1 S Rd8 Rs8 Rd8 e O KO O Ol
ADD.B Rs, @ERd B2 |3 |4 s [D @ERd Rs8 @ERd —|1T]T (T (T (T
ADD.B Rs, @ERd+ Bl2 |44 S D @ERd Rs8 @ERd ERd32+1-ERd32| — [T [T |7 |T |T
ADD.B Rs, @ERd- B2 |4 |4 S D @ERd Rs8 @ERd ERd32-15ERd32 |—|T [T [T [T |T
ADD.B Rs,@+ERd B2 |55 S D ERd32+1—ERd32| @ERd Rs8 @ERd et O RO RO O
ADD.B Rs,@-ERd B[2]5 5 s D ERd32-15ERd32 | @ERd Rs8 @ERd —|1T 1T (T[T |2
ADD.B Rs, @(d:2,ERd) Bl2|5]5 S D @(1/2/3+ERd) Rs8 @(1/2/3+ERd) —|1T]T(rcris
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Arithmetic operations (2)

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B Rs.@(d:16.ERd) B|3 |55 S D @(d:16+ERd) Rs8 @(d:16+ERd) —|1T 1T (T (T
ADD.B Rs, @(d:32,ERd) Bl4]|5 6 S D @(d:32+ERd) Rs8 @(d:32+ERd) —|1T]T (T (T (T
ADD.B Rs,@(d:16,Rd.B) B|3 |5 |5 S D @(d:16+RdL) Rs8 @(d:16+RdL) e ol B o ol
ADD.B Rs,@(d:16,Rd.W) B[3]5]5 s D @(d:16+Rd) Rs8 @(d:16+Rd) —|T T (T2
ADD.B Rs, @(d:16,ERd.L) B|3 |55 S D @(d:16+ERd) Rs8 @(d:16+ERd) —|1T]T (T (T (T
ADD.B Rs, @(d:32,Rd.B) Bl4]|5 |6 S D @(d:32+RdL) Rs8 @(d:32+RdL) e ol B o ol
ADD.B Rs, @(d:32,Rd.W) Bl4]5]6 s D @(d:32+Rd) Rs8 @(d:32+Rd) —|T T (T2
ADD.B Rs, @(d:32,ERd.L) Bl4 |56 S D @(d:32+ERd) Rs8 @(d:32+ERd) —|1T]T (T (T (T
ADD.B Rs,@aa:8 B[2 3[4 s D @aa8 Rs8 @aa:8 —1T 1T (T[T
ADD.B Rs, @aa:16 B|3|3]5 S D @aa:16 Rs8 @aa:16 e O KO O Ol
ADD.B Rs,@aa:32 Bl4]3 |6 S D @aa:32 Rs8 @aa:32 —|1T]T (T (T (T
ADD.B @ERs,Rd B[2 33 D [s Rd8 @ERs Rd8 —1T 1T (T[T
ADD.B @ERs+,Rd B2 |33 D S Rd8 @ERs Rd8 ERs32+1-ERs32 —|1T 1T (T (T T
ADD.B @ERs-,Rd B2 |33 D S Rd8 @ERs Rd8 ERs32-1—ERs32 et O RO RO O
ADD.B @+ERs,Rd B[2]4]4 D s ERs32+1ERs32 Rd8 @ERs Rds —|1T 1T (T[T |2
ADD.B @-ERs,Rd B2 |44 D S ERs32-1-ERs32 Rd8 @ERs Rd8 e O KO O Ol
ADD.B @(d:2,ERs),Rd B2 [4 |4 D S Rd8 @(1/2/3+ERs) Rd8 —|T (T[T (T2
ADD.B @(d:16,ERs),Rd B34 |4 D S Rd8 @(d:16+ERs) Rd8 o ol Bl o ol
ADD.B @(d:32,ERs),Rd Bl4l4]5 D S Rd8 @(d:32+ERs) Rd8 —|1T1T (T (T T
ADD.B @(d:16,Rs.B),Rd B|3 |4 |4 D S Rd8 @(d:16+RsL) Rds —|1T]T (T (T (T
ADD.B @(d:16,Rs.W),Rd B|3 |4 |4 D S Rd8 @(d:16+Rs) Rd8 o ol Bl o ol
ADD.B @(d:16,ERs.L),Rd B3 |4 ]4 D S Rd8 @(d:16+ERs) Rd8 —|1T1T (T (T T
ADD.B @(d:32,Rs.B),Rd Bl4]4]5 D S Rd8 @(d:32+RsL) Rds —|1T]T (T (T (T
ADD.B @(d:32,Rs.W),Rd Bl4]4]5 D S Rd8 @(d:32+Rs) Rd8 o ol Bl o ol
ADD.B @(d:32,ERs.L),Rd Bl4|4]5 D S Rd8 @(d:32+ERs) Rd8 —|1T]T(rcris
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Arithmetic operations (3)

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @aa:8.Rd Bl23]3 D s Rds @aa:8 Rd8 —|1T 1T (T (T
ADD.B @aa:16,Rd B|3 |3 |4 D S Rd8 @aa:16 Rds —|1T]T (T (T (T
ADD.B @aa:32,Rd B[4]3]5 D s Rd8 @aa:32 Rd8 —1T 1T (T[T
ADD.B @ERs, @ERd Bl2|5]5 S @ERd @ERs @ERd e O KON O O
ADD.B @ERs, @ERd+ B2 |4 |5 S D @ERd @ERs @ERd ERd32+1—ERd32| —|T |T [T [T | T
ADD.B @ERs, @ERd- Bl2 |45 S D @ERd @ERs @ERd ERd32-15ERd32 | — [T [T |7 |T |T
ADD.B @ERs, @+ERd Bl2 |56 S D ERd32+1—ERd32| @ERd @ERs @ERd —|1T 1T (T (T T
ADD.B @ERs, @-ERd B2 |5 |6 S D ERd32-1-ERd32 | @ERd @ERs @ERd et O RO RO O
ADD.B @ERs, @(d:2,ERd) B2 |5 |6 s |p @(1/2/3+ERd) @ERs @(1/2/3+ERd) e ol B o ol
ADD.B @ERs, @(d:16,ERd) B|3 |56 s |D @(d:16+ERd) @ERs @(d:16+ERd) —|1T 1T (T (T T
ADD.B @ERs, @(d:32,ERd) Bl4 |57 s [D @(d:32+ERd) @ERs @(d:32+ERd) —|1T]T (T (T (T
ADD.B @ERs, @(d:16,Rd.B) B|3 |5 |6 S D @(d:16+RdL) @ERs @(d:16+RdL) e ol B o ol
ADD.B @ERs, @(d:16,Rd.W) B (3|5 |6 s D @(d:16+Rd) @ERs @(d:16+Rd) —|T T (T |2
ADD.B @ERs, @(d:16,ERd.L) B|3 |5 |6 S D @(d:16+ERd) @ERs @(d:16+ERd) —|1T]T (T (T (T
ADD.B @ERs, @(d:32,Rd.B) Bl4|5]|7 S D @(d:32+RdL) @ERs @(d:32+RdL) o ol Bl o ol
ADD.B @ERs, @(d:32,Rd.W) B[4]5]7 s D @(d:32+Rd) @ERs @(d:32+Rd) —|T T (T |2
ADD.B @ERs, @(d:32,ERd.L) Bl4 |57 S D @(d:32+ERd) @ERs @(d:32+ERd) —|1T]T (T (T (T
ADD.B @ERs,@aa:16 B[3 5|6 s D @aa:16 @ERs @aa:16 —|1T 1T (T[T |2
ADD.B @ERs, @aa:32 Bl4|5]7 S D @aa:32 @ERs @aa:32 e O KO O Ol
ADD.B @ERs+ @ERd B|3 |5 |6 D S @ERd @ERs @ERd ERs32+1—-ERs32 et O RO RO O
ADD.B @ERs+, @ERd+ B35 ]6 S @ERd @ERs @ERd ERs32+1—ERs32 |[ERd32+1—ERd32[ — | T |T [T [T |T
ADD.B @ERs+,  @ERd- B|3 |56 S @ERd @ERs @ERd ERs32+1—-ERs32 [ERd32-1-ERd32 | — |7 |7 [T [T [T
ADD.B @ERs+ @+ERd B|3 |6 |7 S ERd32+1—ERd32| @ERd @ERs @ERd ERs32+1—-ERs32 et O RO RO O
ADD.B @ERs+,@-ERd B[3]6 |7 s ERd32-15ERd32 | @ERd @ERs @ERd ERs32+1-ERs32 —|1T 1T (T[T |2
ADD.B @ERs+,@(d:2,ERd) B|3 |6 |7 D S @(1/2/3+ERd) @ERs @(1/2/3+ERd) __ |ERs32+1—ERs32 —|1T]T(rcris
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Arithmetic operations (4)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @ERs+.@(d:16.ERd) Bl4l6 |7 D S @(d:16+ERd) + @ERs - _@(d:16+ERd) ERs32+1ERs32 —|1T 1T (T (T
ADD.B @ERs+, @(d:32,ERd) B 8 D S @(d:32+ERd) _ + @ERs — _@(d:32+ERd) ERs32+1ERs32 et O RO RO O
ADD.B @ERs+,@(d:16,Rd.B) Bl4 |6 |7 D [s @(d:16+RdL) + @ERs - @(d:16+RdL) ERs32+1—-ERs32 —1T 1T (T[T
ADD.B @ERs+,@(d:16,Rd.W) Bl4 |6 |7 D |s @(d:16+Rd) + @ERs - @(d:16+Rd) ERs32+1—-ERs32 —|1T 1T (T (T T
ADD.B @ERs+,@(d:16,ERd.L) Bl4 |6 |7 D [s @(d:16+ERd)  + @ERs — _@(d:16+ERd) ERs32+1ERs32 et O RO RO O
ADD.B @ERs+, @(d:32,Rd.B) B|5|6 |8 D [s @(d:32+RdL) + @ERs - @(d:32+RdL) ERs32+1—-ERs32 —1T 1T (T[T
ADD.B @ERs+, @(d:32,Rd.W) B|5 |6 |8 D |s @(d:32+Rd) + @ERs - @(d:32+Rd) ERs32+1-ERs32 —|1T 1T (T (T T
ADD.B @ERs+,@(d:32,ERd.L) B|5 |6 |8 D [s @(d:32+ERd)  + @ERs — _@(d:32+ERd) ERs32+1ERs32 et O RO RO O
ADD.B @ERs+,@aa:16 Bl4]5]7 s |p @aa:16 + @ERs - @aal6 ERs32+1-ERs32 —1T 1T (T[T
ADD.B @ERs+, @aa:32 B|5|5 |8 s |D @aa:32 + @ERs - @aa:32 ERs32+1-ERs32 —|1T 1T (T (T T
ADD.B @ERs-, @ERd B3 |5 |6 D S @ERd + @ERs — @ERd ERs32-1ERs32 —|T|T (T[T ]|T
ADD.B @ERs-, @ERd+ B[3[5]6 S @ERd + @ERs — @ERd ERs32-15ERs32 |ERd32+1—ERd32[ —|T |T [T [T |T
ADD.B @ERs-,@ERd- B|3 |56 S @ERd + @ERs — @ERd ERs32-1—ERs32 |ERd32-1-ERd32 [ — |7 |7 [T [T [T
ADD.B @ERs-,@+ERd B|3 |6 |7 S ERd32+1—ERd32| @ERd + @ERs — @ERd ERs32-1—ERs32 et O RO RO O
ADD.B @ERs-,@-ERd B (3|67 s ERd32-15ERd32 | @ERd + @ERs — @ERd ERs32-1—ERs32 —|1T 1T (T[T |2
ADD.B @ERs-,@(d:2,ERd) B (367 D s @(1/2/3+ERd) _ + @ERs — @(1/2/3+ERd) _ |ERs32-1ERs32 —|T T (T |2
ADD.B @ERs-,@(d:16,ERd) B 4|6 |7 D S @(d:16+ERd) + @ERs — @(d:16+ERd) ERs32-1ERs32 —|T|T (T[T ]|T
ADD.B @ERs-,@(d:32,ERd) B[5 |6 (8 D s @(d:32+ERd)  + @ERs - @(d:32+ERd) _ |ERs32-1>ERs32 i O O O O
ADD.B @ERs-,@(d:16,Rd.B) Bl46]|7 D |s @(d:16+RdL) + @ERs - @(d:16+RdL) ERs32-1—ERs32 —|1T1T (T (T T
ADD.B @ERs-,@(d:16,Rd.W) B 4|6 |7 D[S @(d:16+Rd) + @ERs —  @(d:16+Rd) ERs32-1ERs32 —|T|T (T[T ]|T
ADD.B @ERs-,@(d:16,ERd.L) B[4]6]7 D |s @(d:16+ERd)  + @ERs - @(d:16+ERd) _ |ERs32-1>ERs32 i O O O O
ADD.B @ERs-, @(d:32,Rd.B) B|5 6|8 D |s @(d:32+RdL) + @ERs - @(d:32+RdL) ERs32-1—ERs32 —|1T1T (T (T T
ADD.B @ERs-,@(d:32,Rd.W) B|5 |6 |8 D[S @(d:32+Rd) + @ERs —  @(d:32+Rd) ERs32-1ERs32 —|T|T (T[T ]|T
ADD.B @ERs-,@(d:32,ERd.L) B[5 |6 (8 D |s @(d:32+ERd)  + @ERs - @(d:32+ERd) _ |ERs32-1>ERs32 i O O O O
ADD.B @ERs-,@aa:16 Bl4]5]|7 s |D @aa:16 + @ERs - @aa:16 ERs32-1-5ERs32 —|T T[T |2
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Arithmetic operations (5)

Addressing Mode

|
a
5
54 .
£ g 3
23 3
BE =
E 5| &l @
< [ g w g
g | g HEK
= 3
318 g &l 3
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.B @ERs-.@aa:32 B|5|5 |8 s |D @aa:32 @ERs @aa:32 ERs32-1—ERs32 — 1T 1T (T[T
ADD.B @+ERs, @ERd B|3 |6 |6 D S ERs32+1—-ERs32 @ERd @ERs @ERd —|1T]T (T (T (T
ADD.B @+ERs,@ERd+ B|3 |66 S ERs32+1-ERs32 @ERd @ERs @ERd ERd32+1-ERd32| — [T [T |7 |T |T
ADD.B @+ERs, @ERd- B|3 |6 |6 S ERs32+1—ERs32 @ERd @ERs @ERd ERd32-15ERd32 |—|T |T [T [T |T
ADD.B @+ERs, @+ERd B|3|7 |7 S ERs32+1—-ERs32 | ERd32+1—-ERd32| @ERd @ERs @ERd et O RO RO O
ADD.B @+ERs, @-ERd B[3|7]7 s ERs32+1-ERs32 |ERd32-1>ERd32 | @ERd @ERs @ERd —1T 1T (T[T
ADD.B @+ERs, @ (d:2,ERd) B|3|7]7 D S ERs32+1—-ERs32 @(1/2/3+ERd) @ERs @(1/2/3+ERd) —|1T 1T (T (T T
ADD.B @+ERs, @(d:16,ERd) Bl4|7]|7 D S ERs32+1—ERs32 @(d:16+ERd) @ERs @(d:16+ERd) — (T[T T T (T
ADD.B @+ERs, @(d:32,ERd) B[5|7 |8 D s ERs32+1ERs32 @(d:32+ERd) @ERs @(d:32+ERd) —1T 1T (T[T
ADD.B @+ERs,@(d:16,Rd.B) Bl4|7]7 D |s ERs32+1—-ERs32 @(d:16+RdL) @ERs @(d:16+RdL) —|1T 1T (T (T T
ADD.B @+ERs, @(d:16,Rd.W) Bl4|7]|7 D s ERs32+1—ERs32 @(d:16+Rd) @ERs @(d:16+Rd) — (T[T T T (T
ADD.B @+ERs, @(d:16,ERd.L) Bl4a]7]7 D |s ERs32+1ERs32 @(d:16+ERd) @ERs @(d:16+ERd) —1T 1T (T[T
ADD.B @+ERs, @(d:32,Rd.B) B|5|7 |8 D |s ERs32+1—-ERs32 @(d:32+RdL) @ERs @(d:32+RdL) —|1T 1T (T (T T
ADD.B @+ERs, @(d:32,Rd.W) B([57 |8 D |S ERs32+1—ERs32 @(d:32+Rd) @ERs @(d:32+Rd) —|T (T[T (T2
ADD.B @+ERs, @(d:32,ERd.L) B|5|7 |8 D [s ERs32+1-ERs32 @(d:32+ERd) @ERs @(d:32+ERd) o ol Bl o ol
ADD.B @+ERs, @aa:16 Bl4 6|7 s |D ERs32+1—-ERs32 @aa:16 @ERs @aa:16 —|1T 1T (T (T T
ADD.B @+ERs, @aa:32 B|5 |6 (8 s [D ERs32+1—-ERs32 @aa:32 @ERs @aa:32 —|1T]T (T (T (T
ADD.B @-ERs, @ERd B[3 6|6 D s ERs32-15ERs32 @ERd @ERs @ERd —|1T 1T (T[T |2
ADD.B @-ERs, @ERd+ B (3|6 |6 S ERs32-15ERs32 @ERd @ERs @ERd ERd32+1-ERd32| — [T [T |T [T |T
ADD.B @-ERs, @ERd- B([3[6 |6 S ERs32-1—>ERs32 @ERd @ERs @ERd ERd32-15ERd32 |— [T |T |T [T [T
ADD.B @-ERs, @+ERd B[3|7]7 s ERs32-15ERs32 |ERd32+1ERd32| @ERd @ERs @ERd —|1T 1T (T[T |2
ADD.B @-ERs,@-ERd B|3|7]7 S ERs32-1—ERs32 |ERd32-1-ERd32 | @ ERd @ERs @ERd —|1T1T (T (T T
ADD.B @-ERs, @(d:2,ERd) B|3|7 |7 D S ERs32-1—ERs32 @(1/2/3+ERd) @ERs @(1/2/3+ERd) —|1T]T (T (T (T
ADD.B @-ERs, @(d:16,ERd) Bl4a]7]7 D s ERs32-15ERs32 @(d:16+ERd) @ERs @(d:16+ERd) —|1T 1T (T[T |2
ADD.B @-ERs, @(d:32,ERd) B|5]7 (8 D S ERs32-1-ERs32 @(d:32+ERd) @ERs @(d:32+ERd) —|1T]T(rcris
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Arithmetic operations (6)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @-ERs.@(d:16.Rd.B) Bl4]7 17 D[S ERs32-1-5ERs32 @(d:16+RdL) + @ERs - _@(d:16+RdL) —|1T 1T (T (T
ADD.B @-ERs, @(d:16,Rd.W) Bl4|7 |7 D [s ERs32-1—ERs32 @(d:16+Rd) + @ERs — _@(d:16+Rd) —|1T]T (T (T (T
ADD.B @-ERs, @(d:16,ERd.L) Bl4|7 |7 D [s ERs32-1>ERs32 @(d:16+ERd) + @ERs — @(d:16+ERd) e ol B o ol
ADD.B @-ERs, @(d:32,Rd.B) B (5|7 |8 D |s ERs32-15ERs32 @(d:32+RdL)  + @ERs - @(d:32+RdL) —|T T (T2
ADD.B @-ERs, @(d:32,Rd.W) B|5|7 |8 D[S ERs32-1ERs32 @(d:32+Rd) + @ERs —  @(d:32+Rd) —|T|T (T[T ]|T
ADD.B @-ERs, @(d:32,ERd.L) B|5|7 |8 D [s ERs32-1ERs32 @(d:32+ERd) + @ERs — @(d:32+ERd) e ol B o ol
ADD.B @-ERs,@aa:16 B[4]6]|7 s |p ERs32-15ERs32 @aa:16 + @ERs - @aa16 —|T T (T2
ADD.B @-ERs, @aa:32 B|5 |6 (8 s |D ERs32-1—ERs32 @aa:32 + @ERs - @aa:32 —|1T]T (T (T (T
ADD.B @(d:2,ERs), @ERd B|3 |6 |6 s @ERd + @(1/2/3+ERs) — @ERd e ol B o ol
ADD.B @(d:2,ERs), @ERd+ B|3 6|6 S D @ERd + @(1/2/3+ERs) - @ERd ERd32+1-ERd32| —|T |T [T [T |T
ADD.B @(d:2,ERs), @ERd- B3 |6 |6 S D @ERd + @(1/2/3+ERs) — @ERd ERd32-1»ERd32 |—|T [T [T |T|T
ADD.B @(d:2,ERs),@+ERd B3 |77 S D ERd32+1—ERd32| @ERd + @(1/2/3+ERs) — @ERd e ol B o ol
ADD.B @(d:2,ERs),@-ERd B|3|7]7 S D ERd32-1-ERd32 | @ERd + @(1/2/3+ERs) - @ERd —|1T 1T (T (T T
ADD.B @(d:2,ERs), @(d:2,ERd) B|3|7 |7 S @(1/2/3+ERd)  + @(1/2/3+ERs)  — @(1/2/3+ERd) —|1T]T (T (T (T
ADD.B @(d:2,ERs),@(d:16,ERd) [B |4 |7 |7 s @(d:16+ERd) + @(1/2/3+ERs) > @(d:16+ERd) o ol Bl o ol
ADD.B @(d:2,ERs),@(d:32ERd) [B |5 |7 |8 S @(d:32+ERd) +  @(1/2/3+ERs) - @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:2,ERs),@(d:16,Rd.B) [B |4 |7 |7 s D @(d:16+RdL) + @(1/2/3+ERs) - @(d:16+RdL) —|1T]T (T (T (T
ADD.B @(d:2,ERs),@(d:16,Rd.W) [B |4 |7 |7 s |p @(d:16+Rd) + @(1/2/3+ERs) — @(d:16+Rd) o ol Bl o ol
ADD.B @(d:2,ERs), @(d:16,ERd.L) [B |4 |7 |7 s |D @(d:16+ERd) +  @(1/2/3+ERs) - @(d:16+ERd) —|1T1T (T (T T
ADD.B @(d:2,ERs),@(d:32,Rd.B) [B |5 |7 |8 s [D @(d:32+RdL) + @(1/2/3+ERs) - @(d:32+RdL) —|1T]T (T (T (T
ADD.B @(d:2,ERs),@(d:32,Rd.W) [B |5 |7 |8 s |p @(d:32+Rd) + @(1/2/3+ERs) — @(d:32+Rd) o ol Bl o ol
ADD.B @(d:2,ERs), @(d:32,ERd.L) B |5 |7 |8 s |D @(d:32+ERd) +  @(1/2/3+ERs) - @(d:32+ERd) —|1T1T (T (T T
ADD.B @(d:2,ERs), @aa:16 Bl4 6|7 S D @aa:16 + @(1/2/13+ERs) - @aa:16 —|1T]T (T (T (T
ADD.B @(d:2,ERs), @aa:32 B|5 |6 |8 S D @aa:32 + @(1/2/3+ERs) — @aa:32 o ol Bl o ol
ADD.B @(d:16,ERs), @ERd Bl4 6|7 D[S @ERd + _@(d:16+ERs) — @ERd —|1T]T(rcris
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Arithmetic operations (7)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @(d:16.ERs). @ERd+ Bl4l6 |7 S D @ERd + _@(d:16+ERs) — @ERd ERd32+1—ERd32| — [T [T |T |T [T
ADD.B @(d:16,ERs), @ERd- B 6 |7 S D @ERd + @(d:16+ERs) — @ERd ERd32-1»ERd32 |—|T [T [T |T|T
ADD.B @(d:16,ERs), @+ERd Bl4]7 |8 s D ERd32+1—ERd32| @ERd + @(d:16+ERs) — @ERd e ol B o ol
ADD.B @(d:16,ERs),@-ERd Bl4|7 |8 S D ERd32-1-ERd32 | @ERd + _@(d:16+ERs) — @ERd —|1T 1T (T (T T
ADD.B @(d:16,ERs),@(d:2,ERd) [B |4 |7 |8 S @(1/2/3+ERd) _ + @(d:16+ERs) — _@(1/2/3+ERd) —|1T]T (T (T (T
ADD.B @(d:16,ERs),@(d:16,ERd) [B |5 |7 |8 s @(d:16+ERd) + @(d:16+ERs) — @(d:16+ERd) e ol B o ol
ADD.B @(d:16,ERs),@(d:32,ERd) [B |6 |7 |9 S @(d:32+ERd) + _@(d:16+ERs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:16,ERs),@(d:16,Rd.B) [B |5 |7 |8 s [D @(d:16+RdL) + _@(d:16+ERs) — _@(d:16+RdL) —|1T]T (T (T (T
ADD.B @(d:16,ERSs), @(d:16,Rd.W) B|5|7 |8 s |p @(d:16+Rd) + @(d:16+ERs) — @(d:16+Rd) e ol B o ol
ADD.B @(d:16,ERs),@(d:16,ERdL)  [B |5 |7 |8 s |D @(d:16+ERd) + _@(d:16+ERs) — @(d:16+ERd) —|1T 1T (T (T T
ADD.B @(d:16,ERs),@(d:32,Rd.B) [B |6 |7 |9 s [D @(d:32+RdL) + _@(d:16+ERs) - @(d:32+RdL) —|1T]T (T (T (T
ADD.B @(d:16,ERs),@(d:32,Rd.W) [B |6 |7 |9 s |p @(d:32+Rd) + @(d:16+ERs) — @(d:32+Rd) e ol B o ol
ADD.B @(d:16,ERs),@(d:32,ERdL)  [B |6 |7 |9 s |D @(d:32+ERd) + _@(d:16+ERs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:16,ERs), @aa:16 B|5 |6 (8 S D @aa:16 + _@(d:16+ERs) - @aa:16 —|1T]T (T (T (T
ADD.B @(d:16,ERs), @aa:32 Bl6 |6 |9 s D @aa:32 +  @(d:16+ERs) - @aa:32 o ol Bl o ol
ADD.B @(d:32,ERs), @ERd B|5 6|8 D[S @ERd + _ @(d:32+ERs) — @ERd —|1T 1T (T (T T
ADD.B @(d:32,ERs), @ERd+ B|5 |6 8 S D @ERd + @(d:32+ERs) — @ERd ERd32+1—ERd32| —|T |T [T [T | T
ADD.B @(d:32,ERs), @ERd- B 5|6 |8 S D @ERd + @(d:32+ERs) — @ERd ERd32-15ERd32 | — [T | T |T [T [T
ADD.B @(d:32,ERs), @+ERd B |57 |9 S D ERd32+1—ERd32| @ERd + _@(d:32+ERs) — @ERd —|1T1T (T (T T
ADD.B @(d:32,ERs),@-ERd B (5|7 |9 S D ERd32-1-ERd32 | @ERd + @(d:32+ERs) — @ERd — [T (T T T (T
ADD.B @(d:32,ERs),@(d:2,ERd) [B |5 |7 |9 s @(1/2/3+ERd)  + @(d:32+ERs) — @(1/2/3+ERd) o ol Bl o ol
ADD.B @(d:32,ERs),@(d:16,ERd) [B |6 |7 |9 S @(d:16+ERd) + _@(d:32+ERs) — @(d:16+ERd) —|1T1T (T (T T
ADD.B @(d:32,ERs),@(d:32,ERd) [B |7 |7 |1 S @(d:32+ERd) + _@(d:32+ERs) — _@(d:32+ERd) —|1T]T (T (T (T
ADD.B @(d:32,ERSs), @(d:16,Rd.B) Bl6 |7 |9 s |p @(d:16+RdL) +  @(d:32+ERs) —  @(d:16+RdL) o ol Bl o ol
ADD.B @(d:32,ERs), @(d:16,Rd.W) Bl6 |7 |9 s |D @(d:16+Rd) + _@(d:32+ERs) —_@(d:16+Rd) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (8)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
q13 £l 5|2
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @(d:32.ERs).@(d:16.ERdL) _ [B |6 |7 |9 s |D @(d:16+ERd) + _@(d:32+ERs) - _@(d:16+ERd) —|1T 1T (T (T
ADD.B @(d:32,ERs), @(d:32,Rd.B) B|7 |7 |1 s [D @(d:32+RdL) + _@(d:32+ERs) - @(d:32+RdL) o O P
ADD.B @(d:32,ERSs), @(d:32,Rd.W) B|7 |7 1 s |p @(d:32+Rd) +  @(d:32+ERs) — @(d:32+Rd) e ol B o ol
ADD.B @(d:32,ERs),@(d:32ERdL)  [B |7 [7 |1 s |D @(d:32+ERd) + _@(d:32+ERs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:32,ERs), @aa:16 B |6 |6 |9 S D @aa:16 + @(d:32+ERs) - @aa:16 o O P
ADD.B @(d:32,ERs), @aa:32 B|7 |6 |1 S D @aa:32 +  @(d:32+ERs) - @aa:32 e ol B o ol
ADD.B @(d:16,Rs.B), @ERd Bl4 6|7 D S @ERd + _ @(d:16+RsL) — @ERd —|1T 1T (T (T T
ADD.B @(d:16,Rs.B), @ ERd+ B 4|6 |7 S |D @ERd + @(d:16+RsL) — @ERd ERd32+1—>ERd32| —|T [T [T |T | T
ADD.B @(d:16,Rs.B), @ERd- B4 ]6 |7 s |D @ERd +  @(d:16+RsL) — @ERd ERd32-15ERd32 | — [T | T |T [T [T
ADD.B @(d:16,Rs.B), @+ERd Bl4|7 8 s |D ERd32+1—ERd32| @ERd + _@(d:16+RsL) — @ERd —|1T 1T (T (T T
ADD.B @(d:16,Rs.B),@-ERd Bl4 |78 s D ERd32-1-ERd32 | @ ERd +  @(d:16+RsL) — @ERd —|T T[T (T ]|?
ADD.B @(d:16,Rs.B),@(d:2,ERd) [B |4 |7 |8 D s @(1/2/3+ERd)  + @(d:16+RsL) — @(1/2/3+ERd) e ol B o ol
ADD.B @(d:16,Rs.B),@(d:16,ERd) |B |5 |7 |8 D |s @(d:16+ERd) + @(d:16+RsL) — @(d:16+ERd) —|1T 1T (T (T T
ADD.B @(d:16,Rs.B),@(d:32,ERd) [B |6 |7 |9 D[S @(d:32+ERd) +  @(d:16+Rsl) — _@(d:32+ERd) o O P
ADD.B @(d:16,Rs.B).@(d:16,Rd.B) _ |B |5 |7 [8 s @(d:16+RdL) +  @(d:16+RsL) - @(d:16+RdL) —|1T 1T (T[T |2
ADD.B @(d:16,Rs.B).@(d:16,RdW)  [B |5 [7 |8 S @(d:16+Rd) + _ @(d:16+RsL) - @(d:16+Rd) —|1T 1T (T (T T
ADD.B @(d:16,Rs.B),@(d:16,ERd.L) [B |5 |7 |8 S @(d:16+ERd) +  @(d:16+Rsl) — _@(d:16+ERd) o O P
ADD.B @(d:16,Rs.B).@(d:32,Rd.B) _ |B |6 |7 [9 s @(d:32+RdL) +  @(d:16+RsL) - @(d:32+RdL) —|1T 1T (T[T |2
ADD.B @(d:16,Rs.B).@(d:32RdW)  [B |6 [7 |9 S @(d:32+Rd) + _ @(d:16+RsL) - @(d:32+Rd) —|1T1T (T (T T
ADD.B @(d:16,Rs.B),@(d:32,ERd.L) _ [B |6 |7 |9 S @(d:32+ERd) +  @(d:16+Rsl) — _@(d:32+ERd) o O P
ADD.B @(d:16,Rs.B), @aa:16 B|5|6 |8 s D @aa:16 +  @(d:16+Rsl) - @aa:16 o ol Bl o ol
ADD.B @(d:16,Rs.B), @aa:32 Bl6 (6|9 S D @aa:32 + _@(d:16+RsL) - @aa:32 —|1T1T (T (T T
ADD.B @(d:16,Rs.W), @ERd Bl4 |6 |7 S @ERd +_@(d:16+Rs) — @ERd o O P
ADD.B @(d:16,Rs.W), @ ERd+ B4 |6 |7 s |D @ERd +  @(d:16+Rs) — @ERd ERd32+1—ERd32| — [T [T | [T [T
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Arithmetic operations (9)

¢ uonoss

N’m Addressing Mode
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @(d:16.Rs.W). @ERd- Bl4l6|7 s [D @ERd +_@(d:16+Rs) — @ERd ERd32-15ERd32 | — [T [T |T |T [T
ADD.B @(d:16,Rs.W), @+ERd Bl4|7 |8 s D ERd32+1—-ERd32| @ ERd + @(d:16+Rs) — @ERd — (T[T T T (T
ADD.B @(d:16,Rs.W), @-ERd Bl4]7 |8 s |p ERd32-1>ERd32 | @ERd +  @(d:16+Rs) — @ERd e ol B o ol
ADD.B @(d:16,Rs.W),@(d:2,ERd) [B |4 |7 |8 D |s @(1/2/3+ERd)  + @(d:16+Rs) — @(1/2/3+ERd) —|1T 1T (T (T T
ADD.B @(d:16,Rs.W),@(d:16,ERd) [B |5 |7 |8 D[S @(d:16+ERd) +_@(d:16+Rs) — _@(d:16+ERd) —|1T]T (T (T (T
ADD.B @(d:16,Rs.W),@(d:32,ERd) [B |6 |7 |9 D s @(d:32+ERd) +  @(d:16+Rs) — @(d:32+ERd) e ol B o ol
ADD.B @(d:16,Rs.W),@(d:16,RdB)  [B |5 [7 |8 S @(d:16+RdL) + _@(d:16+Rs) - @(d:16+RdL) —|1T 1T (T (T T
ADD.B @(d:16,Rs.W),@(d:16,RdW) [B |5 |7 |8 S @(d:16+Rd) +_@(d:16+Rs) — _@(d:16+Rd) —|1T]T (T (T (T
ADD.B @(d:16,Rs.W),@(d:16ERd.L) [B |5 |7 |8 S @(d:16+ERd) +  @(d:16+Rs) — @(d:16+ERd) e ol B o ol
ADD.B @(d:16,Rs.W),@(c:32,RdB)  [B |6 [7 |9 S @(d:32+RdL) + _@(d:16+Rs) - @(d:32+RdL) —|1T 1T (T (T T
ADD.B @(d:16,Rs.W),@(d:32,RdW)  [B |6 |7 |9 S @(d:32+Rd) +_@(d:16+Rs) - @(d:32+Rd) —|1T]T (T (T (T
ADD.B @(d:16,Rs.W),@(d:32,ERd.L) [B |6 |7 |9 S @(d:32+ERd) +  @(d:16+Rs) — @(d:32+ERd) e ol B o ol
ADD.B @(d:16,Rs.W), @aa:16 B|5 6|8 S D @aa:16 + _@(d:16+Rs) - @aa:16 —|1T 1T (T (T T
ADD.B @(d:16,Rs.W), @aa:32 B |6 |6 |9 S D @aa:32 +_@(d:16+Rs) - @aa:32 —|1T]T (T (T (T
ADD.B @(d:16,ERs.L), @ERd Bl4l6 |7 D S @ERd +  @(d:16+ERs) — @ERd o ol Bl o ol
ADD.B @(d:16,ERs.L), @ERd+ Bl46]|7 s |D @ERd + _@(d:16+ERs) — @ERd ERd32+1-ERd32| —|T |T [T [T |T
ADD.B @(d:16,ERs.L), @ERd- B 4|6 |7 S |D @ERd + @(d:16+ERs) — @ERd ERd32-1»ERd32 |—|T [T [T |T|T
ADD.B @(d:16,ERs.L), @ +ERd Bl4]7 |8 s |p ERd32+1—ERd32| @ERd + @(d:16+ERs) — @ERd o ol Bl o ol
ADD.B @(d:16,ERs.L), @-ERd Bl4|7 8 s |D ERd32-1-ERd32 | @ERd + _@(d:16+ERs) — @ERd —|1T1T (T (T T
ADD.B @(d:16,ERs.L),@(d:2,ERd) [B |4 |7 |8 D[S @(1/2/3+ERd) _ + @(d:16+ERs) — _@(1/2/3+ERd) —|1T]T (T (T (T
ADD.B @(d:16,ERs.L),@(d:16,ERd) _ |B |5 |7 [8 D [s @(d:16+ERd)  + @(d:16+ERs) —_@(d:16+ERd) —|1T 1T (T[T |2
ADD.B @(d:16,ERs.L),@(d:32ERd)  [B |6 |7 |9 D |s @(d:32+ERd) + _@(d:16+ERs) — @(d:32+ERd) —|1T1T (T (T T
ADD.B @(d:16,ERs.L),@(d:16,RdB) [B |5 |7 |8 S @(d:16+RdL) + _@(d:16+ERs) — _@(d:16+RdL) —|1T]T (T (T (T
ADD.B @(d:16,ERs.L),@(d:16,RdW) [B |5 |7 |8 S @(d:16+Rd) + @(d:16+ERs) — @(d:16+Rd) o ol Bl o ol
ADD.B @(d:16,ERs.L),@(d:16,ERd.L) |B |5 |7 |8 S @(d:16+ERd) + _@(d:16+ERs) — _@(d:16+ERd) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (10)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
318 !
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B B|6]7 |9 S @(d:32+RdL) + _@(d:16+ERs) - _@(d:32+RdL) —|1T 1T (T (T
ADD.B B 9 S @(d:32+Rd) + _@(d:16+ERs) - @(d:32+Rd) —|1T]T (T (T (T
ADD.B Bl6 |7 |9 S @(d:32+ERd) + @(d:16+ERs) — @(d:32+ERd) e ol B o ol
ADD.B @(d:16,ERs.L), @aa:16 B|5 (68 S D @aa:16 + _@(d:16+ERs) - @aa:16 —|1T 1T (T (T T
ADD.B @(d:16,ERs.L), @aa:32 B |66 |9 S D @aa:32 + _@(d:16+ERs) - @aa:32 —|1T]T (T (T (T
ADD.B @(d:32,Rs.B), @ERd B|5|6 |8 D S @ERd +  @(d:32+Rsl) — @ERd e ol B o ol
ADD.B @(d:32,Rs.B), @ERd+ B|5 6|8 s |D @ERd + _@(d:32+RsL) — @ERd ERd32+1-ERd32| —|T [T [T [T |T
ADD.B @(d:32,Rs.B), @ERd- B |56 |8 s |D @ERd +  @(d:32+RsL) — @ERd ERd32-15ERd32 |— [T |T |T [T [T
ADD.B @(d:32,Rs.B), @+ERd B|5|7 |9 s |p ERd32+1—ERd32| @ERd +  @(d:32+Rsl) — @ERd e ol B o ol
ADD.B @(d:32,Rs.B),@-ERd B |57 |9 s |D ERd32-1-ERd32 | @ERd +  @(d:32+RsL) — @ERd —|1T 1T (T (T T
ADD.B @(d:32,Rs.B),@(d:2,ERd) B [5 |7 |9 D |S @(1/2/3+ERd)  + @(d:32+RsL) — @(1/2/3+ERd) —|T (T[T (T2
ADD.B @(d:32,Rs.B),@(d:16,ERd) [B |6 |7 |9 D [s @(d:16+ERd) +  @(d:32+Rsl) — @(d:16+ERd) e ol B o ol
ADD.B @(d:32,Rs.B),@(d:32,ERd) [B |7 |7 |1 D |s @(d:32+ERd) + @(d:32+RsL) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:32,Rs.B),@(d:16,Rd.B) [B |6 |7 |9 S @(d:16+RdL) +  @(d:32+Rsl) — _@(d:16+RdL) —|1T]T (T (T (T
ADD.B Bl6 |7 |9 S @(d:16+Rd) +  @(d:32+Rsl) — @(d:16+Rd) o ol Bl o ol
ADD.B B|6|7 |9 S @(d:16+ERd) + @(d:32+RsL) — _@(d:16+ERd) —|1T 1T (T (T T
ADD.B @(d:32,Rs.B),@(d:32,Rd.B) [B |7 |7 |1 S @(d:32+RdL) +  @(d:32+Rsl) - @(d:32+RdL) —|1T]T (T (T (T
ADD.B B[7 |7 |1 s @(d:32+Rd) +  @(d:32+RsL) - @(d:32+Rd) —|1T 1T (T[T |2
ADD.B B|7 |7 |1 S @(d:32+ERd) + @(d:32+RsL) — _@(d:32+ERd) —|1T1T (T (T T
ADD.B @(d:32,Rs.B), @aa:16 B |66 |9 S D @aa:16 +  @(d:32+Rsl) - @aa:16 —|1T]T (T (T (T
ADD.B @(d:32,Rs.B), @aa:32 B|7 |6 |1 S D @aa:32 +  @(d:32+Rsl) - @aa:32 o ol Bl o ol
ADD.B @(d:32,Rs.W), @ERd B|5 6|8 D S @ERd + _ @(d:32+Rs) — @ERd —|1T1T (T (T T
ADD.B @(d:32,Rs.W), @ERd+ B |56 |8 s |D @ERd + @(d:32+Rs) — @ERd ERd32+1—>ERd32| —|T [T [T |T |T
ADD.B @(d:32,Rs.W), @ERd- B 5 [6 |8 s |D @ERd +  @(d:32+Rs) — @ERd ERd32-15ERd32 | — [T | T |T [T [T
ADD.B @(d:32,Rs.W), @ +ERd B |57 |9 s |D ERd32+1—ERd32| @ERd + _@(d:32+Rs) — @ERd —|1T]T(rcris
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Arithmetic operations (11)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @(d:32.Rs.W).@-ERd B|5]7 |9 s [D ERd32-1-ERd32 [ @ERd +_ @(d:32+Rs) — @ERd —|1T 1T (T (T
ADD.B @(d:32,Rs.W),@(d:2,ERd) [B |5 |7 |9 D s @(1/2/3+ERd)  + @(d:32+Rs) — _@(1/2/3+ERd) —|1T]T (T (T (T
ADD.B @(d:32,Rs.W),@(d:16,ERd) [B |6 |7 |9 D s @(d:16+ERd) +  @(d:32+Rs) — @(d:16+ERd) e ol B o ol
ADD.B @(d:32,Rs.W),@(d:32,ERd) [B |7 |7 |1 D |s @(d:32+ERd) +  @(d:32+Rs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:32,Rs.W),@(d:16,Rd.B)  [B [6 [7 |9 S @(d:16+RdL) +  @(d:32+Rs) — @(d:16+RdL) —|T (T[T (T2
ADD.B @(d:32,Rs.W),@(d:16,RdW) [B |6 |7 |9 S @(d:16+Rd) +  @(d:32+Rs) — @(d:16+Rd) e ol B o ol
ADD.B @(d:32,Rs.W), @(d:16,ERA.L) [B |6 [7 |9 S @(d:16+ERd) +  @(d:32+Rs) — _@(d:16+ERd) —|1T 1T (T (T T
ADD.B @(d:32,Rs.W), @(d:32,Rd.B) B|7 |7 |1 S @(d:32+RdL) +  @(d:32+Rs) —  @(d:32+RdL) — (T[T T T (T
ADD.B @(d:32,Rs.W),@(d:32,RdW) [B |7 |7 |1 S @(d:32+Rd) +  @(d:32+Rs) — @(d:32+Rd) e ol B o ol
ADD.B @(d:32,Rs.W), @(d:32,ERd.L) [B |7 [7 |1 S @(d:32+ERd) +  @(d:32+Rs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.B @(d:32,Rs.W), @aa:16 B |6 |6 |9 S D @aa:16 + @(d:32+Rs) - @aa:16 —|1T]T (T (T (T
ADD.B @(d:32,Rs.W), @aa:32 B|7 |6 |1 S D @aa:32 +  @(d:32+Rs) - @aa:32 e ol B o ol
ADD.B @(d:32,ERs.L), @ERd B (5|6 (8 D s @ERd + @(d:32+ERs) - @ERd —|T T (T |2
ADD.B @(d:32,ERs.L), @ERd+ B|5 |6 8 S |D @ERd + @(d:32+ERs) — @ERd ERd32+1—ERd32| —|T |T [T [T | T
ADD.B @(d:32,ERs.L), @ERd- B 5|6 |8 s |D @ERd + @(d:32+ERs) — @ERd ERd32-15ERd32 | — [T | T |T [T [T
ADD.B @(d:32,ERs.L),@+ERd B |57 |9 s |D ERd32+1—ERd32| @ERd + _@(d:32+ERs) — @ERd —|1T 1T (T (T T
ADD.B @(d:32,ERs.L),@-ERd B (5|7 |9 s D ERd32-1-ERd32 | @ ERd + @(d:32+ERs) — @ERd — [T (T T T (T
ADD.B @(d:32,ERs.L),@(d:2ERd) [B |5 |7 |9 D [s @(1/2/3+ERd)  + @(d:32+ERs) — @(1/2/3+ERd) o ol Bl o ol
ADD.B @(d:32,ERs.L),@(d:16ERd)  [B |6 |7 |9 D |s @(d:16+ERd) + _@(d:32+ERs) — @(d:16+ERd) —|1T1T (T (T T
ADD.B @(d:32,ERs.L), @(d:32,ERd)  [B |7 |7 |1 D s @(d:32+ERd) + @(d:32+ERs) — _@(d:32+ERd) —|1T]T (T (T (T
ADD.B @(d:32,ERs.L),@(d:16,RdB) [B |6 |7 |9 S @(d:16+RdL) +  @(d:32+ERs) —  @(d:16+RdL) o ol Bl o ol
ADD.B @(d:32,ERs.L),@(d:16,RAW) [B |6 [7 |9 S @(d:16+Rd) + @(d:32+ERs) - @(d:16+Rd) —|1T1T (T (T T
ADD.B @(d:32,ERs.L),@(d:16,ERd.L) [B |6 |7 |9 S @(d:16+ERd) + @(d:32+ERs) —  @(d:16+ERd) — [T (T T T (T
ADD.B @(d:32,ERs.L),@(d:32,RdB) [B |7 |7 |1 S @(d:32+RdL) +  @(d:32+ERs) —  @(d:32+RdL) o ol Bl o ol
ADD.B @(d:32,ERs.L),@(d:32,RdW) [B |7 [7 |1 S @(d:32+Rd) + _@(d:32+ERs) — _@(d:32+Rd) —|1T]T(rcris
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00%0-c0l0gd60r3d

716 40 gv€ abed 800z ‘81 "deS 00+ "AeY

SVS3NIR"

Arithmetic operations (12)

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.B @(d:32.ERs.L).@(d:32.ERA.L) (B |7 |7 |1 5 @(d:32+ERd) @(d:32+ERs) - _@(d:32+ERd) —|1T 1T (T (T
ADD.B @(d:32,ERs.L), @aa:16 B |6 |6 |9 S D @aa:16 @(d:32+ERs) - @aa:16 —|1T]T (T (T (T
ADD.B @(d:32,ERs.L), @aa:32 B|7 |6 |1 S D @aa:32 @(d:32+ERs) - @aa:32 e ol B o ol
ADD.B @aa:16, @ERd B|3 |46 D S @ERd @aa:16 — @ERd e O KON O O
ADD.B @aa:16, @ERd+ B3 |4 |6 D (s @ERd @aa:16 — @ERd ERd32+1—ERd32| —|T |T [T [T | T
ADD.B @aa:16, @ERd- B3 |46 D |s @ERd @aa:16 - @ERd ERd32-15ERd32 | — [T [T |7 |T |T
ADD.B @aa:16,@+ERd B (3|57 D [s ERd32+1-ERd32| @ERd @aa:16 — @ERd —|T T (T2
ADD.B @aa:16,@-ERd B|3 |57 D[S ERd32-1—ERd32 | @ERd @aa:16 — @ERd et O RO RO O
ADD.B @aa:16,@(d:2,ERd) B3 |57 D S @(1/2/3+ERd) @aa:16 — @(1/2/3+ERd) e ol B o ol
ADD.B @aa:16,@(d:16,ERd) Bl4|5]7 D S @(d:16+ERd) @aa:16 — @(d:16+ERd) —|1T 1T (T (T T
ADD.B @aa:16,@ (d:32,ERd) B|5|5 (8 D S @(d:32+ERd) @aa:16 — @(d:32+ERd) —|1T]T (T (T (T
ADD.B @aa:16,@(d:16,Rd.B) Bl4|5]|7 D S @(d:16+RdL) @aa:16 —  @(d:16+RdL) e ol B o ol
ADD.B @aa:16,@(d:16,Rd.W) B[4]5]|7 D s @(d:16+Rd) @aa:16 - _@(d:16+Rd) —|T T (T |2
ADD.B @aa:16,@(d:16,ERd.L) Bl4 |57 D S @(d:16+ERd) @aa:16 — @(d:16+ERd) —|1T]T (T (T (T
ADD.B @aa:16,@(d:32,Rd.B) B|5|5 |8 D S @(d:32+RdL) @aa:16 —  @(d:32+RdL) o ol Bl o ol
ADD.B @aa:16,@(d:32,Rd.W) B[5|5 (8 D s @(d:32+Rd) @aa:16 - @(d:32+Rd) —|T T (T |2
ADD.B @aa:16,@(d:32,ERd.L) B|5|5 (8 D S @(d:32+ERd) @aa:16 — @(d:32+ERd) —|1T]T (T (T (T
ADD.B @aa:16,@aa:16 Bl4 14 |7 S @aa:16 @aa:16 — @aa:16 o ol Bl o ol
ADD.B @aa:16, @aa:32 B[54 8 S @aa:32 @aa:16 — @aa:32 —|T (T[T (T ]|T
ADD.B @aa:32, @ERd Bl4 |47 D S @ERd @aa:32 — @ERd —|1T]T (T (T (T
ADD.B @aa:32, @ERd+ Bl4l4]7 D |s @ERd @aa:32 — @ERd ERd32+1-ERd32| — [T [T |7 |T |T
ADD.B @aa:32, @ERd- Bl4 1417 D[S @ERd @aa:32 — @ERd ERd32-15ERd32 |—|T [T [T [T |T
ADD.B @aa:32,@+ERd Bl4 |58 D[S ERd32+1—ERd32| @ERd @aa:32 — @ERd et O RO RO O
ADD.B @aa:32,@-ERd B[4]5]8 D [s ERd32-15ERd32 | @ERd @aa:32 — @ERd —|1T 1T (T[T |2
ADD.B @aa:32,@(d:2,ERd) Bl4 |58 D S @(1/2/3+ERd) @aa:32 — _@(1/2/3+ERd) —|1T]T(rcris
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Arithmetic operations (13)

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
b ~ @ « iti
Instructio % E gl 2 @;J 9 Operation*® Condition Code**
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.B @aa:32.@(d:16.ERd) B|5]|5 |8 D S @(d:16+ERd) + @aa32 @(d:16+ERd) —|1T 1T (T (T
ADD.B @aa:32,@ (d:32,ERd) B|6 |5 |9 D S @(d:32+ERd) +  @aa32 @(d:32+ERd) —|1T]T (T (T (T
ADD.B @aa:32,@(d:16,Rd.B) B|5|5 |8 D S @(d:16+RdL) + @aa32 @(d:16+RdL) e ol B o ol
ADD.B @aa:32,@(d:16,Rd.W) B (5|5 (8 D s @(d:16+Rd) +  @aa:32 @(d:16+Rd) —|T T (T2
ADD.B @aa:32,@(d:16,ERd.L) B|5|5 (8 D S @(d:16+ERd) +  @aa32 @(d:16+ERd) —|1T]T (T (T (T
ADD.B @aa:32,@(d:32,Rd.B) Bl6 |5 |9 D S @(d:32+RdL) + @aa32 @(d:32+RdL) e ol B o ol
ADD.B @aa:32,@(d:32,Rd.W) B[6]5 |9 D s @(d:32+Rd) +  @aa:32 @(d:32+Rd) —|T T (T2
ADD.B @aa:32,@(d:32,ERd.L) B|6 |5 |9 D S @(d:32+ERd) +  @aa32 @(d:32+ERd) —|1T]T (T (T (T
ADD.B @aa:32,@aa:16 B |5 |4 |8 S @aa:16 + @aa:32 @aa:16 e ol B o ol
ADD.B @aa:32, @aa:32 B([6[4 ]9 S @aa:32 + @aa:32 @aa:32 —|T (T[T (T ]|T
ADD.W #xx:3,Rd w1 [1]1]s |D Rd16 + #xx:3 Rd16 et O RO RO O
ADD.W #xx:16,Rd wl2 |1 |2 [s |D Rd16 +#xx Rd16 —1T 1T (T[T
ADD.W #xx:3, @ERd w|2 [3 )4 [s D @ERd + #xx:3 @ERd e O KO O Ol
ADD.W #xx:3,@aa:16 W3 [3]5 ]S D @aa:16 + #xx:3 @aa:16 et O RO RO O
ADD.W #xx:3, @aa:32 W(4 [3 |6 |S D @aa:32 +  #xx:3 @aa:32 o ol Bl o ol
ADD.W #xx:16, @ERd w|3 [4 |5 [s D @ERd +#xx @ERd e O KO O Ol
ADD.W #xx:16, @ERd+ w3 |4 |5 [s D @ERd +#xx @ERd ERd32+2-ERd32| — [T [T |T [T |2
ADD.W #xx:16, @ERd- w|3 [4 |5 [s D @ERd 4 #xx @ERd ERd32-25ERd32 | — [T [T |7 |T |T
ADD.W #xx:16,@+ERd w|3 [5 |5 [s D ERd32+2—ERd32| @ERd +#xx @ERd —|1T1T (T (T T
ADD.W #xx:16,@-ERd W3 [5]5|S D ERd32-2—ERd32 | @ERd +#xx @ERd et O RO RO O
ADD.W #xx:16,@ (d:2,ERd) w(3 [5 |5 |s D @(2/4/6+ERd)  + #xx @(2/4/6+ERd) o ol Bl o ol
ADD.W #xx:16,@(d:16,ERd) W4 |56 |S D @(d:16+ERd) +#xx @(d:16+ERd) —|1T1T (T (T T
ADD.W #xx:16, @ (d:32,ERd) w|5 |5 |7 [s D @(d:32+ERd) + #xx @(d:32+ERd) —|T (T[T (T2
ADD.W #xx:16,@(d:16,Rd.B) wla |5 |6 |s D @(d:16+RdL<<1) + #xx @(d:16+RdL<<1) o ol Bl o ol
ADD.W #xx:16,@ (d:16,Rd.W) w|4 [5 |6 [s D @(d:16+Rd<<1) + #xx @(d:16+Rd<<1) —|1T]T(rcris
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Arithmetic operations (14)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
b ~ @ « iti
Instructio % E gl 2 @2 9 Operation*® Condition Code*”
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
ADD ADD.W #xx:16.@(d:16.ERd.L) W4 |5 16 |S D @(d:16+ERd<<1) + #xx - _@(d:16+ERd<<1) —|1T 1T (T (T
ADD.W #xx:16,@(d:32,Rd.B) w(s [5 [7 [s D @(d:32+RdL<<1) + #xx —  @(d:32+RdL<<1) —|T|T(T(T]|T
ADD.W #xx:16,@(d:32,Rd.W) wls [5 |7 |s D @(d:32+Rd<<1) + #xx -  @(d:32+Rd<<1) e ol B o ol
ADD.W #xx:16,@(d:32,ERd.L) w|s [5 |7 [s D @(d:32+ERd<<1) + #xx - @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W #xx:16,@aa:16 W4 [4]6|S D @aa:16 +#xx - @aa:16 et O RO RO O
ADD.W #xx:16, @aa:32 W|5 [4 |7 [S D @aa:32 +  #XX — @aa:32 —|T (T[T [T |T
ADD.W Rs,Rd w1 [1]1 S Rd16 + Rs16 — Rdi6 e O KON O O
ADD.W Rs, @ERd w2 |3 |4 s [D @ERd + Rs16 — @ERd et O RO RO O
ADD.W Rs,@ERd+ w2 |4 |4 S D @ERd + Rs16 - @ERd ERd32+2—ERd32| — [T [T |7 |T |T
ADD.W Rs, @ERd- W2 |4 |4 S D @ERd + Rs16 — @ERd ERd32-2-ERd32 |—|T [T [T [T |T
ADD.W Rs,@+ERd w2 |5 |5 S D ERd32+2—ERd32| @ERd + Rs16 — @ERd et O RO RO O
ADD.W Rs,@-ERd wi2 |5 |5 s D ERd32-25ERd32 | @ERd + Rsi6 — @ERd —1T 1T (T[T
ADD.W Rs, @ (d:2,ERd) w(2 |5 |5 S D @(2/4/6+ERd)  + Rs16 — @(2/4/6+ERd) —|1T 1T (T (T T
ADD.W Rs,@(d:16,ERd) w|3 |5 5 S D @(d:16+ERd) + Rs16 —  @(d:16+ERd) — (T[T T T (T
ADD.W Rs, @(d:32,ERd) wla |5 |6 5 D @(d:32+ERd) + Rs16 — @(d:32+ERd) o ol Bl o ol
ADD.W Rs,@(d:16,Rd.B) w|3 |5 |5 S D @(d:16+RdL<<1) + Rs16 - @(d:16+RdL<<1) —|1T 1T (T (T T
ADD.W Rs, @(d:16,Rd.W) W|3 [5 [5 S D @(d:16+Rd<<1) + Rs16 —  @(d:16+Rd<<1) —|T|T (T[T ]|T
ADD.W Rs, @(d:16,ERd.L) w(3 |5 |5 S D @(d:16+ERd<<1) + Rs16 — @(d:16+ERd<<1) o ol Bl o ol
ADD.W Rs,@(d:32,Rd.B) w|4 |5 |6 S D @(d:32+RdL<<1) + Rs16 - @(d:32+RdL<<1) —|1T1T (T (T T
ADD.W Rs, @(d:32,Rd.W) W|4 [5 [6 S D @(d:32+Rd<<1) + Rs16 —  @(d:32+Rd<<1) —|T|T (T[T ]|T
ADD.W Rs, @(d:32,ERd.L) wl4 |5 |6 S D @(d:32+ERd<<1) + Rs16 — @(d:32+ERd<<1) o ol Bl o ol
ADD.W Rs,@aa:16 w|3 |3 |5 S D @aa:16 + Rs16 - @aa16 —|T T (T |2
ADD.W Rs,@aa:32 w4 |3 |6 S D @aa:32 + Rs16 - @aa:32 et O RO RO O
ADD.W @ERs,Rd w2 |3 |3 D[S Rd16 + @ERs — Rd16 —|1T 1T (T[T |2
ADD.W @ERs+Rd W2 |3 |3 D S Rd16 + @ERs — Rd16 ERs32+2ERs32 —|1T]T(rcris
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Arithmetic operations (15)

Addressing Mode

|
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
319 gl &l o
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @ERs-.Rd wl2 |3 |3 D s Rd16 + @ERs — Rd16 ERs32-2—ERs32 —|1T 1T (T (T
ADD.W @+ERs,Rd w(2 |4 |4 D S ERs32+2—ERs32 Rd16 + @ERs — Rd16 — (T[T T T (T
ADD.W @-ERs,Rd w2 |4 |4 D s ERs32-25ERs32 Rd16 + @ERs — Rd16 —1T 1T (T[T
ADD.W @(d:2,ERs),Rd w2 |4 |4 D s Rd16 + @(2/4/6+ERs) - Rd16 —|T T (T2
ADD.W @(d:16,ERs),Rd W3 |4 |4 D S Rd16 + @(d:16+ERs) — Rd16 —|T (T[T (T2
ADD.W @(d:32,ERs),Rd wla |4 |5 D S Rd16 + @(d:32+ERs) — Rd16 e ol B o ol
ADD.W @(d:16,Rs.B),Rd W|3 |4 |4 D S Rd16 +  @(d:16+RsL<<1) — Rd16 —|1T 1T (T (T T
ADD.W @(d:16,Rs.W),Rd W3 |4 |4 D S Rd16 + @(d:16+Rs<<1) — Rd16 —|T (T[T (T2
ADD.W @(d:16,ERs.L),Rd w(3 |4 |4 D S Rd16 + @(d:16+ERs<<1) — Rd16 e ol B o ol
ADD.W @(d:32,Rs.B),Rd Wl4 |4 |5 D S Rd16 +  @(d:32+RsL<<1) — Rd16 —|1T 1T (T (T T
ADD.W @(d:32,Rs.W),Rd W4 |4 |5 D S Rd16 +  @(d:32+Rs<<1) — Rd16 —|T (T[T (T2
ADD.W @(d:32,ERs.L),Rd wla |4 |5 D S Rd16 + @(d:32+ERs<<1) — Rd16 e ol B o ol
ADD.W @aa:16,Rd W|3 |3 |4 D S Rd16 +  @aa:l6 — Rdi6 e O KO O Ol
ADD.W @aa:32,Rd w4 |3 |5 D S Rd16 +  @aa:32 — Rdi6 et O RO RO O
ADD.W @ERs, @ERd w2 |4 |5 s @ERd + @ERs — @ERd —|1T 1T (T[T |2
ADD.W @ERs, @ERd+ w2 |4 |5 S D @ERd + @ERs — @ERd ERd32+2-ERd32| — [T [T |T [T |2
ADD.W @ERs, @ERd- Wl2 [4 [5 S D @ERd + @ERs — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @ERs,@+ERd w2 |5 |6 s D ERd32+2ERd32| @ERd + @ERs — @ERd —|1T 1T (T[T |2
ADD.W @ERs,@-ERd w|2 |5 |6 S D ERd32-2-ERd32 | @ERd + @ERs — @ERd —|1T1T (T (T T
ADD.W @ERs, @(d:2,ERd) w2 |5 |6 s [D @(2/4/6+ERd) _ + @ERs — _@(2/4/6+ERd) —|1T]T (T (T (T
ADD.W @ERs, @(d:16,ERd) w(3 |5 |6 s |p @(d:16+ERd) + @ERs — @(d:16+ERd) o ol Bl o ol
ADD.W @ERs, @(d:32,ERd) wl4 |5 |7 s |D @(d:32+ERd) + @ERs — @(d:32+ERd) —|1T1T (T (T T
ADD.W @ERs, @(d:16,Rd.B) W|3 |5 |6 S D @(d:16+RdL<<1) + @ERs —  @(d:16+RdL<<1) — [T (T T T (T
ADD.W @ERs, @(d:16,Rd.W) w(3 |5 |6 S D @(d:16+Rd<<1) + @ERs — @(d:16+Rd<<1) —[T |2 [T |T
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Arithmetic operations (16)

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @ERs.@(d:16.ERd.L) W3 |5 |6 S D @(d:16+ERd<<1) + @ERs @(d:16+ERd<<1) —|1T 1T (T (T
ADD.W @ERs, @(d:32,Rd.B) W|4 [5 |7 S D @(d:32+RdL<<1) + @ERs @(d:32+RdL<<1) —|T|T(T(T]|T
ADD.W @ERs, @(d:32,Rd.W) wla |5 |7 S D @(d:32+Rd<<1) + @ERs @(d:32+Rd<<1) e ol B o ol
ADD.W @ERs, @(d:32,ERd.L) wl4 |5 |7 S D @(d:32+ERd<<1) + @ERs @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W @ERs,@aa:16 W(3 |4 |6 S D @aa:16 + @ERs @aa:16 —|1T]T (T (T (T
ADD.W @ERs, @aa:32 w4 |4 |7 s D @aa:32 + @ERs @aa:32 —1T 1T (T[T
ADD.W @ERs+,@ERd W(3 |5 |6 D S @ERd + @ERs @ERd ERs32+2ERs32 —|1T 1T (T (T T
ADD.W @ERs+, @ERd+ W|3 [5 [6 S @ERd + @ERs @ERd ERs32+2—ERs32 [ERd32+2—5ERd32| — [T | T |T [T [T
ADD.W @ERs+, @ERd- w3 |5 |6 S @ERd + @ERs @ERd ERs32+2—ERs32 |[ERd32-25ERd32 [—|T |T [T [T |T
ADD.W @ERs+,@+ERd W(3 |6 |7 S ERd32+2—ERd32| @ERd + @ERs @ERd ERs32+2ERs32 —|1T 1T (T (T T
ADD.W @ERs+, @-ERd w|3 |6 |7 S ERd32-2—ERd32 | @ ERd + @ERs @ERd ERs32+2—ERs32 — (T[T T T (T
ADD.W @ERs+,@(d:2,ERd) w3 |e |7 D s @(2/4/6+ERd) _ + @ERs @(2/4/6+ERd) _|ERs32+42ERs32 i O O O O
ADD.W @ERs+,@(d:16,ERd) wl4 |6 |7 D S @(d:16+ERd) + @ERs @(d:16+ERd) ERs32+2-ERs32 —|1T 1T (T (T T
ADD.W @ERs+, @(d:32,ERd) W(s |6 |8 D S @(d:32+ERd)  + @ERs @(d:32+ERd) ERs32+2ERs32 et O RO RO O
ADD.W @ERs+,@(d:16,Rd.B) w4 |6 |7 D |s @(d:16+RdL<<1) + @ERs @(d:16+RdL<<1) |ERs32+2ERs32 —|1T 1T (T[T |2
ADD.W @ERs+,@(d:16,Rd.W) wl4 |6 |7 D |s @(d:16+Rd<<1) + @ERs @(d:16+Rd<<1) |ERs32+2-ERs32 —|1T 1T (T (T T
ADD.W @ERs+,@(d:16,ERd.L) w4 |6 |7 D s @(d:16+ERd<<1) + @ERs @(d:16+ERd<<1) | ERs32+2—ERs32 — [T (T T T (T
ADD.W @ERs+,@(d:32,Rd.B) w(s |6 |8 D |s @(d:32+RdL<<1) + @ERs @(d:32+RdL<<1) |ERs32+2ERs32 —|1T 1T (T[T |2
ADD.W @ERs+,@(d:32,Rd.W) w|5 |6 |8 D |s @(d:32+Rd<<1) + @ERs @(d:32+Rd<<1) |ERs32+2ERs32 —|1T1T (T (T T
ADD.W @ERs+@(d:32,ERd.L)  |W|5 |6 [8 D |s @(d:32+ERd<<1) + @ERs @(d:32+ERd<<1) |ERs32+2ERs32 i o o N O
ADD.W @ERs+,@aa:16 w4 |5 |7 s |p @aa:16 + @ERs @aa:16 ERs32+2ERs32 —|1T 1T (T[T |2
ADD.W @ERs+,@aa:32 w|5 |5 |8 s |D @aa:32 + @ERs @aa:32 ERs32+2ERs32 —|1T1T (T (T T
ADD.W @ERs-, @ERd W|3 [5 [6 D S @ERd + @ERs @ERd ERs32-2—ERs32 —|T|T (T[T ]|T
ADD.W @ERs-,@ERd+ w3 |5 |6 S @ERd + @ERs @ERd ERs32-2-ERs32 |ERd32+2—ERd32[ —|T |T [T [T |T
ADD.W @ERs-,@ERd- W(3 |5 |6 S @ERd + @ERs @ERd ERs32-2—ERs32 |ERd32-2-ERd32 | —| T |7 [T [T [T
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Arithmetic operations (17)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
318 g &l 3
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @ERs-.@+ERd w|3 |6 |7 s ERd32+2—ERd32| @ERd + @ERs — @ERd ERs32-2—ERs32 —|1T 1T (T (T
ADD.W @ERs-,@-ERd W3 |6 |7 S ERd32-2—ERd32 | @ERd + @ERs — @ERd ERs32-2—ERs32 —|T (T[T (T2
ADD.W @ERs-, @(d:2,ERd) w3 |e |7 D s @(2/4/6+ERd) _ + @ERs — @(2/4/6+ERd)  |ERs32-2ERs32 i O O O O
ADD.W @ERs-, @ (d:16,ERd) wl4 |6 |7 D S @(d:16+ERd) + @ERs — _@(d:16+ERd) ERs32-2—ERs32 —|1T 1T (T (T T
ADD.W @ERs-,@(d:32,ERd) W|5 [6 [8 D S @(d:32+ERd) + @ERs — @(d:32+ERd) ERs32-2—ERs32 —|T|T (T[T ]|T
ADD.W @ERs-, @(d:16,Rd.B) w4 |6 |7 D s @(d:16+RdL<<1) + @ERs — _@(d:16+RdL<<1) |ERs32-2ERs32 i O O O O
ADD.W @ERs-,@(d:16,Rd.W) wl4 |6 |7 D S @(d:16+Rd<<1) + @ERs — @(d:16+Rd<<1) |ERs32-2—ERs32 —|1T 1T (T (T T
ADD.W @ERs-,@(d:16,ERd.L) w4 |6 |7 D S @(d:16+ERd<<1) + @ERs — @(d:16+ERd<<1) [ERs32-2—ERs32 et O RO RO O
ADD.W @ERs-, @(d:32,Rd.B) w5 |6 |8 D |s @(d:32+RdL<<1) + @ERs — _@(d:32+RdL<<1) |ERs32-2ERs32 i O O O O
ADD.W @ERs-, @ (d:32,Rd.W) w|5 |6 |8 D |s @(d:32+Rd<<1) + @ERs — @(d:32+Rd<<1) |ERs32-2-ERs32 —|1T 1T (T (T T
ADD.W @ERs-, @(d:32,ERd.L) W|5 [6 [8 D[S @(d:32+ERd<<1) + @ERs — @(d:32+ERd<<1) |[ERs32-2ERs32 —|T|T (T[T ]|T
ADD.W @ERs-,@aa:16 w4 |5 |7 s |p @aa:16 + @ERs - @aal6 ERs32-2—ERs32 —1T 1T (T[T
ADD.W @ERs-,@aa:32 w5 |5 |8 s |p @aa:32 + @ERs - @aa:32 ERs32-2ERs32 —|T T (T |2
ADD.W @+ERs, @ERd W(3 |6 |6 D S ERs32+2—ERs32 @ERd + @ERs — @ERd et O RO RO O
ADD.W @+ERs, @ERd+ w|3 |6 |6 S ERs32+2ERs32 @ERd + @ERs - @ERd ERd32+2—ERd32| — [T [T |7 |T |T
ADD.W @+ERs, @ERd- W(3 |6 |6 S ERs32+2ERs32 @ERd + @ERs — @ERd ERd32-2-ERd32 |—|T [T [T [T |T
ADD.W @+ERs, @+ERd w3 |7 |7 S ERs32+2—ERs32 | ERd32+2—-ERd32| @ERd + @ERs — @ERd et O RO RO O
ADD.W @+ERs, @-ERd wl3 |7 |7 s ERs32+2ERs32 | ERd32-2ERd32 | @ERd + @ERs — @ERd —|1T 1T (T[T |2
ADD.W @+ERs, @(d:2,ERd) w(s |7 |7 D S ERs32+2—ERs32 @(2/4/6+ERd)  + @ERs — @(2/4/6+ERd) —|1T1T (T (T T
ADD.W @-+ERs, @(d:16,ERd) wl4 |7 |7 D S ERs32+2—ERs32 @(d:16+ERd) + @ERs —  @(d:16+ERd) — [T (T T T (T
ADD.W @+ERs, @(d:32,ERd) wis |7 |8 D s ERs32+2ERs32 @(d:32+ERd)  + @ERs — _@(d:32+ERd) —|1T 1T (T[T |2
ADD.W @+ERs,@(d:16,Rd.B) wl4 |7 |7 D |s ERs32+2ERs32 @(d:16+RdL<<1) + @ERs - @(d:16+RdL<<1) —|1T1T (T (T T
ADD.W @+ERs, @(d:16,Rd.W) Wl4 [7 |7 D[S ERs32+2—-ERs32 @(d:16+Rd<<1) + @ERs —  @(d:16+Rd<<1) —|T|T (T[T ]|T
ADD.W @+ERs,@(d:16,ERd.L)  |W|4 |7 |7 D |s ERs32+2ERs32 @(d:16+ERd<<1) + @ERs - @(d:16+ERd<<1) i O O O O
ADD.W @+ERs,@(d:32,Rd.B) w|5 |7 |8 D |s ERs32+2ERs32 @(d:32+RdL<<1) + @ERs — _@(d:32+RdL<<1) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (18)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
54 .
£ g 3
23 3
BE =
E 5| &l @
o Y wl g
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
ADD ADD.W @+ERs. @(d:32.Rd.W) w5 |7 |8 D [s ERs32+2ERs32 @(d:32+Rd<<1) _+ @ERs - _@(d:32+Rd<<1) —|1T 1T (T (T
ADD.W @+ERs, @(d:32,ERd.L) W|5 8 D[S ERs32+2—-ERs32 @(d:32+ERd<<1) + @ERs — @(d:32+ERd<<1) —|T|T(T(T]|T
ADD.W @+ERs,@aa:16 w4 |6 |7 s |p ERs32+2ERs32 @aa:16 + @ERs - @aal6 —1T 1T (T[T
ADD.W @+ERs, @aa:32 W|5 |6 |8 s |D ERs32+2ERs32 @aa:32 + @ERs - @aa:32 —|1T 1T (T (T T
ADD.W @-ERs, @ERd W(3 |6 |6 D S ERs32-2—ERs32 @ERd + @ERs — @ERd et O RO RO O
ADD.W @-ERs, @ERd+ w|3 |6 |6 S ERs32-2—ERs32 @ERd + @ERs - @ERd ERd32+2-ERd32| — [T [T |7 |T |T
ADD.W @-ERs, @ERd- W(3 |6 |6 S ERs32-2-ERs32 @ERd + @ERs — @ERd ERd32-2-ERd32 |—|T [T [T [T |T
ADD.W @-ERs,@+ERd w3 |7 |7 S ERs32-2—ERs32 |ERd32+2—ERd32| @ERd + @ERs — @ERd et O RO RO O
ADD.W @-ERs,@-ERd wl3 |7 |7 s ERs32-2-ERs32 |ERd32-2ERd32 | @ERd + @ERs — @ERd —1T 1T (T[T
ADD.W @-ERs, @(d:2,ERd) w3 |7 |7 D s ERs32-2-ERs32 @(2/4/6+ERd)  + @ERs - @(2/4/6+ERd) —|T T (T |2
ADD.W @-ERs, @(d:16,ERd) wl4 |7 |7 D S ERs32-2—ERs32 @(d:16+ERd) + @ERs —  @(d:16+ERd) — (T[T T T (T
ADD.W @-ERs, @(d:32,ERd) wls |7 |8 D s ERs32-25ERs32 @(d:32+ERd)  + @ERs — _@(d:32+ERd) —1T 1T (T[T
ADD.W @-ERs,@(d:16,Rd.B) w4 |7 |7 D |s ERs32-2—ERs32 @(d:16+RdL<<1) + @ERs - @(d:16+RdL<<1) —|1T 1T (T (T T
ADD.W @-ERs, @(d:16,Rd.W) Wl4 [7 |7 D[S ERs32-2—ERs32 @(d:16+Rd<<1) + @ERs —  @(d:16+Rd<<1) —|T|T (T[T ]|T
ADD.W @-ERs, @(d:16,ERd.L) wla |7 |7 D |s ERs32-25ERs32 @(d:16+ERd<<1) + @ERs - @(d:16+ERd<<1) i O O O O
ADD.W @-ERs, @(d:32,Rd.B) W5 |7 |8 D |s ERs32-2—ERs32 @(d:32+RdL<<1) + @ERs - @(d:32+RdL<<1) —|1T 1T (T (T T
ADD.W @-ERs, @(d:32,Rd.W) W|s5 [7 [8 D[S ERs32-2—ERs32 @(d:32+Rd<<1) + @ERs —  @(d:32+Rd<<1) —|T|T (T[T ]|T
ADD.W @-ERs, @(d:32,ERd.L) wls |7 |8 D |s ERs32-25ERs32 @(d:32+ERd<<1) + @ERs - @(d:32+ERd<<1) i O O O O
ADD.W @-ERs, @aa:16 w4 |6 |7 s |p ERs32-2-ERs32 @aa:16 + @ERs - @aa16 —|T T (T |2
ADD.W @-ERs, @aa:32 w(s |6 |8 s D ERs32-2—ERs32 @aa:32 + @ERs - @aa:32 —|1T]T (T (T (T
ADD.W @(d:2,ERs), @ERd w(3 |6 |6 D [s @ERd + @(2/4/6+ERs) — @ERd o ol Bl o ol
ADD.W @(d:2,ERs), @ERd+ w3 |6 |6 s D @ERd + @(2/4/6+ERs) - @ERd ERd32+2-ERd32| — [T [T |T [T |2
ADD.W @(d:2,ERs), @ERd- W|3 [6 [6 S D @ERd + @(2/4/6+ERs) — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @(d:2,ERs), @+ERd w(3 |7 |7 s D ERd32+2-ERd32| @ERd + @(2/4/6+ERs) - @ERd —|1T 1T (T[T |2
ADD.W @(d:2,ERs),@-ERd W|3 |7 |7 S D ERd32-2-ERd32 | @ERd + _@(2/4/6+ERs) _— @ERd —|1T]T(rcris
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Arithmetic operations (19)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:2ERs).@(d:2ERd)  [W|3 |7 |7 S @(2/4/6+ERd) __ + @(2/4/6+ERs)  — @(2/4/6+ERd) —|1T 1T (T (T
ADD.W @(d:2,ERs),@(d:16,ERd) [W|4 |7 |7 S @(d:16+ERd) + @(2/4/6+ERs)  — @(d:16+ERd) —|1T]T (T (T (T
ADD.W @(d:2,ERs),@(d:32,ERd) [W|5 |7 |8 s @(d:32+ERd) + @(2/4/6+ERs) > @(d:32+ERd) e ol B o ol
ADD.W @(d:2,ERs),@(d:16,Rd.B) [W|4 |7 |7 s |D @(d:16+RdL<<1) + @(2/4/6+ERs)  — @(d:16+RdL<<1) —|1T 1T (T (T T
ADD.W @(d:2,ERs),@(d:16,Rd.W) [W|4 |7 |7 s D @(d:16+Rd<<1) + @(2/4/6+ERs)  — @(d:16+Rd<<1) —|1T]T (T (T (T
ADD.W @(d:2,ERs),@(d:16,ERd.L) |W|4 |7 |7 s |p @(d:16+ERd<<1) + @(2/4/6+ERs) - @(d:16+ERd<<1) i O O O O
ADD.W @(d:2,ERs),@(d:32,Rd.B) |W|5 |7 |8 s |D @(d:32+RdL<<1) + @(2/4/6+ERs)  — @(d:32+RdL<<1) —|1T 1T (T (T T
ADD.W @(d:2,ERs),@(d:32,Rd.W) [W|5 |7 |8 s D @(d:32+Rd<<1) + @(2/4/6+ERs)  — @(d:32+Rd<<1) —|1T]T (T (T (T
ADD.W @(d:2,ERs),@(d:32,ERd.L) |W|5 |7 [8 s |p @(d:32+ERd<<1) + @(2/4/6+ERs) - @(d:32+ERd<<1) i O O O O
ADD.W @(d:2,ERs), @aa:16 wl4 |6 |7 S D @aa:16 + @(2/4/6+ERs) - @aa:16 —|1T 1T (T (T T
ADD.W @(d:2,ERs), @aa:32 Ww(s |6 |8 S D @aa:32 + @(2/4/6+ERs)  — @aa:32 —|1T]T (T (T (T
ADD.W @(d:16,ERs), @ERd wla |6 |7 D [s @ERd + @(d:16+ERs) — @ERd e ol B o ol
ADD.W @(d:16,ERs), @ERd+ wl4 |6 |7 S D @ERd + _@(d:16+ERs) — @ERd ERd32+2-ERd32| —|T [T [T [T |T
ADD.W @(d:16,ERs), @ERd- W|4 [6 |7 S D @ERd + @(d:16+ERs) — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @(d:16,ERs), @+ERd wla |7 |8 S D ERd32+2—ERd32| @ERd + @(d:16+ERs) — @ERd o ol Bl o ol
ADD.W @(d:16,ERs),@-ERd wl4 |7 |8 S D ERd32-2-ERd32 | @ERd + _@(d:16+ERs) — @ERd —|1T 1T (T (T T
ADD.W @(d:16,ERs),@(d:2,ERd) [W|4 |7 |8 S @(2/4/6+ERd) _ + @(d:16+ERs) — _@(2/4/6+ERd) —|1T]T (T (T (T
ADD.W @(d:16,ERs),@(d:16,ERd) [W|5 |7 |8 s @(d:16+ERd) +  @(d:16+ERs) — @(d:16+ERd) o ol Bl o ol
ADD.W @(d:16,ERs),@(d:32,ERd) [W|6 |7 |9 S @(d:32+ERd) + _@(d:16+ERs) — @(d:32+ERd) —|1T1T (T (T T
ADD.W @(d:16,ERs),@(d:16,Rd.B) [W|5 |7 |8 S [D @(d:16+RdL<<1) + @(d:16+ERs) —  @(d:16+RdL<<1) — [T (T T T (T
ADD.W @(d:16,ERs), @(d:16,RdW)  [W|5 [7 |8 s |p @(d:16+Rd<<1) + @(d:16+ERs) - @(d:16+Rd<<1) —|1T 1T (T[T |2
ADD.W @(d:16,ERs), @(d:16,ERd.L)  |W|5 |7 |8 s |D @(d:16+ERd<<1) + @(d:16+ERs) - @(d:16+ERd<<1) —|1T1T (T (T T
ADD.W @(d:16,ERs),@(d:32,Rd.B) [W|6 |7 |9 S [D @(d:32+RdL<<1) + @(d:16+ERs) —  @(d:32+RdL<<1) — [T (T T T (T
ADD.W @(d:16,ERs), @(d:32,RdW)  [W|6 |7 |9 s |D @(d:32+Rd<<1) + @(d:16+ERs) - @(d:32+Rd<<1) —|1T 1T (T[T |2
ADD.W @(d:16,ERs), @(d:32,ERd.L)  |W|6 |7 |9 s |D @(d:32+ERd<<1) + @(d:16+ERs) — _@(d:32+ERd<<1) —|1T]T(rcris
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Arithmetic operations (20)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:16.ERs). @aa:16 w5 |6 |8 S D @aa:16 + _@(d:16+ERs) - @aa:16 —|1T 1T (T (T
ADD.W @(d:16,ERs), @aa:32 w 9 S D @aa:32 + @(d:16+ERs) - @aa:32 —|T (T[T (T2
ADD.W @(d:32,ERs), @ERd w(s |6 |8 D [s @ERd +  @(d:32+ERs) — @ERd e ol B o ol
ADD.W @(d:32,ERs), @ERd+ w|5 |6 |8 S D @ERd + _@(d:32+ERs) — @ERd ERd32+2-ERd32| —|T [T [T [T |T
ADD.W @(d:32,ERs), @ERd- W|5 [6 [8 S D @ERd + @(d:32+ERs) — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @(d:32,ERs), @+ERd w(s |7 |9 S D ERd32+2—ERd32| @ERd + @(d:32+ERs) — @ERd e ol B o ol
ADD.W @(d:32,ERs),@-ERd w|5 |7 |9 S D ERd32-2-ERd32 | @ERd + _@(d:32+ERs) — @ERd —|1T 1T (T (T T
ADD.W @(d:32,ERs),@(d:2,ERd) [W|5 |7 |9 S @(2/4/6+ERd) _ + @(d:32+ERs) — _@(2/4/6+ERd) —|1T]T (T (T (T
ADD.W @(d:32,ERs),@(d:16,ERd) [W|6 |7 |9 s @(d:16+ERd) +  @(d:32+ERs) — @(d:16+ERd) e ol B o ol
ADD.W @(d:32,ERs), @(d:32,ERd) [W|7 |7 |1 S @(d:32+ERd) + _@(d:32+ERs) — @(d:32+ERd) —|1T 1T (T (T T
ADD.W @(d:32,ERs),@(d:16,Rd.B) [W|6 |7 |9 S [D @(d:16+RdL<<1) + @(d:32+ERs) —  @(d:16+RdL<<1) — (T[T T T (T
ADD.W @(d:32.ERs), @(d:16,RdW)  [W|6 [7 |9 s |p @(d:16+Rd<<1) + @(d:32+ERs) - @(d:16+Rd<<1) —1T 1T (T[T
ADD.W @(d:32,ERs), @(d:16,ERd.L)  [W|6 |7 |9 s |D @(d:16+ERd<<1) + @(d:32+ERs) - @(d:16+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:32,ERs),@(d:32,Rd.B) [W|7 |7 |1 s [D @(d:32+RdL<<1) + @(d:32+ERs) —  @(d:32+RdL<<1) — (T[T T T (T
ADD.W @(d:32,ERs), @(d:32RdW)  [W|7 [7 |1 s |p @(d:32+Rd<<1) + @(d:32+ERs) - @(d:32+Rd<<1) —|1T 1T (T[T |2
ADD.W @(d:32,ERs), @(d:32.ERd.L)  [W|7 [7 |1 s |D @(d:32+ERd<<1) + @(d:32+ERs) - @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:32,ERs), @aa:16 w(e |6 |9 S D @aa:16 + @(d:32+ERs) - @aa:16 —|1T]T (T (T (T
ADD.W @(d:32,ERs), @aa:32 wl7 [6 |1 S D @aa:32 +  @(d:32+ERs) - @aa:32 o ol Bl o ol
ADD.W @(d:16,Rs.B), @ERd wl4 |6 |7 D S @ERd + @(d:16+RsL<<1) — @ERd —|1T1T (T (T T
ADD.W @(d:16,Rs.B), @ ERd+ W|4 [6 |7 S |D @ERd + @(d:16+RsL<<1) — @ERd ERd32+2—ERd32| —|T |T [T [T |T
ADD.W @(d:16,Rs.B), @ ERd- w4 |6 |7 s |D @ERd + @(d:16+RsL<<1) — @ERd ERd32-2ERd32 |— [T | T |T [T [T
ADD.W @(d:16,Rs.B), @ +ERd wl4 |7 |8 s |D ERd32+2—ERd32| @ERd + @(d:16+RsL<<1) — @ERd —|1T1T (T (T T
ADD.W @(d:16,Rs.B), @-ERd w4 |7 |8 s D ERd32-2—-ERd32 | @ ERd + @(d:16+RsL<<1) — @ERd — [T (T T T (T
ADD.W @(d:16,Rs.B),@(d:2,ERd) [W|4 |7 |8 D s @(2/4/6+ERd)  + @(d:16+Rsl<<1) — @(2/4/6+ERd) o ol Bl o ol
ADD.W @(d:16,Rs.B),@(d:16,ERd) [W|5 |7 |8 D |S @(d:16+ERd) + _ @(d:16+RsL<<1) — @(d:16+ERd) —|1T]T(rcris
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Arithmetic operations (21)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:16.Rs.B).@(d:32.ERd) [W|6 |7 |9 D |[s @(d:32+ERd) + @(d:16+Rsl<<1) — @(d:32+ERd) —|1T 1T (T (T
ADD.W @(d:16,Rs.B),@(d:16,Rd.B)  |W|5 |7 |8 S @(d:16+RdL<<1) + @(d:16+RsL<<1) — @(d:16+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:16,Rs.B),@(d:16,RdW) |W|5 |7 |8 S @(d:16+Rd<<1) + @(d:16+Rsl<<1) — @(d:16+Rd<<1) e ol B o ol
ADD.W @(d:16,Rs.B), @(d:16,ERd.L) |W|5 |7 |8 S @(d:16+ERd<<1) + @(d:16+RsL<<1) — @(d:16+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:16,Rs.B),@(d:32,Rd.B)  [W|6 |7 |9 S @(d:32+RdL<<1) + @(d:16+RsL<<1) — @(d:32+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:16,Rs.B), @(d:32,RdW)  |W|6 |7 |9 S @(d:32+Rd<<1) + @(d:16+Rsl<<1) — @(d:32+Rd<<1) e ol B o ol
ADD.W @(d:16,Rs.B), @(d:32,ERd.L) |W|6 |7 |9 S @(d:32+ERd<<1) + @(d:16+RsL<<1) — @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:16,Rs.B), @aa:16 w|5 |6 |8 S D @aa:16 + @(d:16+RsL<<1) — @aa:16 — (T[T T T (T
ADD.W @(d:16,Rs.B), @aa:32 wle [6 |9 S D @aa:32 + @(d:16+Rsl<<1) — @aa:32 e ol B o ol
ADD.W @(d:16,Rs.W), @ERd wl4 |6 |7 D S @ERd +  @(d:16+Rs<<1) — @ERd —|1T 1T (T (T T
ADD.W @(d:16,Rs.W), @ERd+ W|4 [6 |7 S |D @ERd + @(d:16+Rs<<1) — @ERd ERd32+2—ERd32| —|T |T [T [T | T
ADD.W @(d:16,Rs.W), @ERd- wl4 |6 |7 s |D @ERd +  @(d:16+Rs<<1) — @ERd ERd32-25ERd32 | — [T [T |7 |T |T
ADD.W @(d:16,Rs.W),@+ERd wl4 |7 |8 s |D ERd32+2—ERd32| @ERd +  @(d:16+Rs<<1) — @ERd —|1T 1T (T (T T
ADD.W @(d:16,Rs.W), @-ERd w4 |7 |8 s D ERd32-2—ERd32 | @ ERd + @(d:16+Rs<<1) — @ERd — (T[T T T (T
ADD.W @(d:16,Rs.W),@(d:2,ERd) [W|4 |7 |8 D s @(2/4/6+ERd)  + @(d:16+Rs<<1) — @(2/4/6+ERd) o ol Bl o ol
ADD.W @(d:16,Rs.W),@(d:16ERd)  |W|5 |7 |8 D |s @(d:16+ERd) +  @(d:16+Rs<<1) — @(d:16+ERd) —|1T 1T (T (T T
ADD.W @(d:16,Rs.W),@(d:32,ERd)  [W|6 |7 |9 D[S @(d:32+ERd) +  @(d:16+Rs<<1) — @(d:32+ERd) —|1T]T (T (T (T
ADD.W @(d:16,Rs.W),@(d:16,RdB) _|W|5 |7 [8 s @(d:16+RdL<<1) + @(d:16+Rs<<l) — @(d:16+RdL<<1) —|1T 1T (T[T |2
ADD.W @(d:16,Rs.W),@(d:16,RdW) |W|5 |7 |8 S @(d:16+Rd<<1) + @(d:16+Rs<<1) — @(d:16+Rd<<1) —|1T1T (T (T T
ADD.W @(d:16,Rs.W),@(d:16,ERd.L) [W|5 |7 |8 S @(d:16+ERd<<1) + @(d:16+Rs<<1) — @(d:16+ERd<<1) —|1T]T (T (T (T
ADD.W @(d:16,Rs.W),@(d:32,RdB) _|W|6 |7 [9 s @(d:32+RdL<<1) + @(d:16+Rs<<l) — @(d:32+RdL<<1) —|1T 1T (T[T |2
ADD.W @(d:16,Rs.W),@(d:32,RdW) |W|6 |7 |9 S @(d:32+Rd<<1) + @(d:16+Rs<<1) — @(d:32+Rd<<1) —|1T1T (T (T T
ADD.W @(d:16,Rs.W),@(d:32,ERd.L) |W|6 |7 |9 S @(d:32+ERd<<1) + @(d:16+Rs<<1) — @(d:32+ERd<<1) —|1T]T (T (T (T
ADD.W @(d:16,Rs.W), @aa:16 w(s |6 |8 S D @aa:16 + @(d:16+Rs<<1) — @aa:16 o ol Bl o ol
ADD.W @(d:16,Rs.W), @aa:32 w|6 |6 |9 S D @aa:32 +  @(d:16+Rs<<1) — @aa:32 —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (22)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:16.ERs.L). @ERd w4 |6 |7 D S @ERd + @(d:16+ERs<<1) — @ERd —|1T 1T (T (T
ADD.W @(d:16,ERs.L), @ERd+ W|4 [6 |7 S |D @ERd + @(d:16+ERs<<1) — @ERd ERd32+2—ERd32| —|T [T [T |T | T
ADD.W @(d:16,ERs.L), @ERd- w4 |6 |7 s |p @ERd + @(d:16+ERs<<1) — @ERd ERd3225ERd32 | — |7 |7 |7 |7 |7
ADD.W @(d:16,ERs.L), @+ERd wl4 |7 |8 s |D ERd32+2—ERd32| @ERd + @(d:16+ERs<<1) — @ERd —|1T 1T (T (T T
ADD.W @(d:16,ERs.L), @-ERd w4 |7 |8 s D ERd32-2—ERd32 | @ERd + @(d:16+ERs<<1) — @ERd —|T T[T (T ]|?
ADD.W @(d:16,ERs.L), @(d:2,ERd) [W|4 |7 |8 D s @(2/4/6+ERd)  + @(d:16+ERs<<1) — @(2/4/6+ERd) e ol B o ol
ADD.W @(d:16,ERs.L),@(d:16ERd)  [W|5 |7 |8 D |s @(d:16+ERd) +  @(d:16+ERs<<1) — @(d:16+ERd) —|1T 1T (T (T T
ADD.W @(d:16,ERs.L),@(d:32,ERd)  [W|6 |7 |9 D[S @(d:32+ERd) +  @(d:16+ERs<<1) — @(d:32+ERd) o O P
ADD.W @(d:16,ERs.L),@(d:16,Rd.B) [W|5 |7 |8 S @(d:16+RdL<<1) + @(d:16+ERs<<1) — @(d:16+RdL<<1) e ol B o ol
ADD.W @(d:16,ERs.L),@(d:16,RIW) |W|5 |7 |8 S @(d:16+Rd<<1) + @(d:16+ERs<<1) — @(d:16+Rd<<1) —|1T 1T (T (T T
ADD.W @(d:16,ERs.L),@(d:16 ERd.L) [W|5 |7 |8 S @(d:16+ERd<<1) + @(d:16+ERs<<1) — @(d:16+ERd<<1) o O P
ADD.W @(d:16,ERs.L),@(d:32Rd.B) [W|6 |7 |9 S @(d:32+RdL<<1) + @(d:16+ERs<<1) — @(d:32+RdL<<1) e ol B o ol
ADD.W @(d:16,ERs.L),@(d:32Rd.W) [W|6 |7 |9 S @(d:32+Rd<<1) + @(d:16+ERs<<1) — @(d:32+Rd<<1) —|1T 1T (T (T T
ADD.W @(d:16,ERs.L),@(d:32,ERd.L) [W|6 |7 |9 S @(d:32+ERd<<1) + @(d:16+ERs<<1) — @(d:32+ERd<<1) o O P
ADD.W @(d:16,ERs.L), @aa:16 w(s |6 |8 5 D @aa:16 + @(d:16+ERs<<1) — @aa:16 o ol Bl o ol
ADD.W @(d:16,ERs.L), @aa:32 w|6 |6 |9 S D @aa:32 +  @(d:16+ERs<<1) — @aa:32 —|1T 1T (T (T T
ADD.W @(d:32,Rs.B), @ERd w|5 |6 |8 D S @ERd + @(d:32+RslL<<1) — @ERd —|T T[T (T ]|
ADD.W @(d:32,Rs.B), @ ERd+ w5 |6 |8 s |D @ERd + @(d:32+RsL<<1) — @ERd ERd32+2-ERd32|— [T |T |T [T [T
ADD.W @(d:32,Rs.B), @ERd- w|5 |6 |8 s |D @ERd +  @(d:32+RsL<<1) — @ERd ERd32-2-ERd32 |—|T [T [T [T |T
ADD.W @(d:32,Rs.B), @+ERd w(5 |7 |9 s D ERd32+2—ERd32| @ ERd + @(d:32+RslL<<1) — @ERd —|T T[T (T ]|
ADD.W @(d:32,Rs.B), @-ERd w(s |7 |9 s b ERd32-2ERd32 | @ERd + @(d:32+RsL<<1) — @ERd o ol Bl o ol
ADD.W @(d:32,Rs.B),@(d:2,ERd) |W|5 |7 |9 D |s @(2/4/6+ERd)  + @(d:32+RsL<<1) — @(2/4/6+ERd) —|1T1T (T (T T
ADD.W @(d:32,Rs.B),@(d:16,ERd) [W|6 |7 |9 D[S @(d:16+ERd) +  @(d:32+RsL<<1) — @(d:16+ERd) o O P
ADD.W @(d:32,Rs.B),@(d:32,ERd) [W|7 |7 |1 D [s @(d:32+ERd) +  @(d:32+Rsl<<1) — @(d:32+ERd) —[T |2 [T |T
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Arithmetic operations (23)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:32.Rs.B).@(d:16.RdB) _ [W|6 |7 |9 5 @(d:16+RdL<<1) + @(d:32+RsL<<1) — @(d:16+RdL<<1) —|1T 1T (T (T
ADD.W @(d:32,Rs.B),@(d:16,RAW)  [W|6 |7 |9 S @(d:16+Rd<<1) + @(d:32+Rsl<<1) — @(d:16+Rd<<1) —|1T]T (T (T (T
ADD.W @(d:32,Rs.B),@(d:16,ERd.L) [W|6 |7 |9 S @(d:16+ERd<<1) + @(d:32+RslL<<1) — @(d:16+ERd<<1) e ol B o ol
ADD.W @(d:32,Rs.B). @(d:32,RdB)  [W|7 [7 |1 S @(d:32+RdL<<1) + @(d:32+RsL<<1) — @(d:32+RdL<<1) —|1T 1T (T (T T
ADD.W @(d:32,Rs.B), @(d:32,RdW)  [W|7 |7 |1 S @(d:32+Rd<<1) + @(d:32+Rsl<<1) — @(d:32+Rd<<1) —|1T]T (T (T (T
ADD.W @(d:32,Rs B),@(d:32,ERd.L)  [W|7 |7 |1 S @(d:32+ERd<<1) + @(d:32+Rsl<<1) — @(d:32+ERd<<1) e ol B o ol
ADD.W @(d:32,Rs.B), @aa:16 w(6 |6 |9 S D @aa:16 +  @(d:32+Rsl<<1) — @aa:16 —|1T 1T (T (T T
ADD.W @(d:32,Rs.B), @aa:32 w(7 |6 [1 S D @aa:32 + @(d:32+RslL<<1) — @aa:32 — (T[T T T (T
ADD.W @(d:32,Rs.W), @ERd w(s |6 |8 D S @ERd + @(d:32+Rs<<1) — @ERd e ol B o ol
ADD.W @(d:32,Rs.W), @ERd+ w|5 |6 |8 s |D @ERd +  @(d:32+Rs<<1) — @ERd ERd32+2-ERd32| —|T [T [T [T |T
ADD.W @(d:32,Rs.W), @ERd- W|5 [6 [8 S |D @ERd + @(d:32+Rs<<1) — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @(d:32,Rs.W),@+ERd w(s |7 |9 s |p ERd32+2—ERd32| @ERd + @(d:32+Rs<<1) — @ERd e ol B o ol
ADD.W @(d:32,Rs.W), @-ERd w|5 |7 |9 s |D ERd32-2ERd32 | @ERd +  @(d:32+Rs<<1) — @ERd —|1T 1T (T (T T
ADD.W @(d:32,Rs.W),@(d:2,ERd) [W|5 |7 |9 D s @(2/4/6+ERd)  + @(d:32+Rs<<1) — @(2/4/6+ERd) —|1T]T (T (T (T
ADD.W @(d:32,Rs.W),@(d:16,ERd) _ |W|6 |7 [9 D [s @(d:16+ERd)  + @(d:32+Rs<<1) — @(d:16+ERd) —|1T 1T (T[T |2
ADD.W @(d:32,Rs.W),@(d:32,ERd)  [W|7 [7 |1 D |s @(d:32+ERd) +  @(d:32+Rs<<1) — @(d:32+ERd) —|1T 1T (T (T T
ADD.W @(d:32,Rs.W),@(d:16,RdB)  [W|6 |7 |9 S @(d:16+RdL<<1) + @(d:32+Rs<<1) — @(d:16+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:32,Rs.W),@(d:16,RdW) |W|6 |7 |9 S @(d:16+Rd<<1) + @(d:32+Rs<<1) — @(d:16+Rd<<1) o ol Bl o ol
ADD.W @(d:32,Rs.W),@(d:16 ERd.L) |W|6 |7 |9 S @(d:16+ERd<<1) + @(d:32+Rs<<1) — @(d:16+ERd<<1) —|1T1T (T (T T
ADD.W @(d:32,Rs.W),@(d:32,Rd.B)  [W|7 |7 |1 S @(d:32+RdL<<1) + @(d:32+Rs<<1) — @(d:32+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:32,Rs.W),@(d:32,RdW)  [W|7 |7 |1 S @(d:32+Rd<<1) + @(d:32+Rs<<1) — @(d:32+Rd<<1) o ol Bl o ol
ADD.W @(d:32,Rs.W),@(d:32,ERdL) [W|7 [7 |1 S @(d:32+ERd<<1) + @(d:32+Rs<<1) — @(d:32+ERd<<1) —|1T1T (T (T T
ADD.W @(d:32,Rs.W), @aa:16 w(e |6 |9 S D @aa:16 +  @(d:32+Rs<<l) — @aa:16 —|1T]T (T (T (T
ADD.W @(d:32,Rs.W), @aa:32 w|7 [6 |1 S D @aa:32 + @(d:32+4Rs<<1) — @aa:32 o ol Bl o ol
ADD.W @(d:32,ERs.L), @ERd W|5 |6 |8 D S @ERd + @(d:32+ERs<<1) — @ERd —|1T]T(rcris
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Arithmetic operations (24)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @(d:32.ERs.L). @ERd+ w5 |6 |8 s [D @ERd + @(d:32+ERs<<1) — @ERd ERd32+2—ERd32| — [T [T |T |T |T
ADD.W @(d:32,ERs.L), @ERd- W|5 [6 [8 S |D @ERd + @(d:32+ERs<<1) — @ERd ERd32-2—-ERd32 |—|T [T [T |T |T
ADD.W @(d:32,ERs.L),@+ERd w(s |7 |9 s | ERd32+2—ERd32| @ERd + @(d:32+ERs<<1) — @ERd e ol B o ol
ADD.W @(d:32,ERs.L), @-ERd w|5 |7 |9 s |D ERd32-2ERd32 | @ERd + @(d:32+ERs<<1) — @ERd —|1T 1T (T (T T
ADD.W @(d:32,ERs.L), @(d:2,ERd) [W|5 |7 |9 D s @(2/4/6+ERd)  + @(d:32+ERs<<1) — @(2/4/6+ERd) —|1T]T (T (T (T
ADD.W @(d:32,ERs.L),@(d:16ERd)  [W|6 |7 |9 D s @(d:16+ERd) + @(d:32+ERs<<1) — @(d:16+ERd) e ol B o ol
ADD.W @(d:32,ERs.L),@(d:32ERd)  [W|7 [7 |1 D |s @(d:32+ERd) +  @(d:32+ERs<<1) — @(d:32+ERd) —|1T 1T (T (T T
ADD.W @(d:32,ERs.L),@(d:16,Rd.B) [W|6 |7 |9 S @(d:16+RdL<<1) + @(d:32+ERs<<1) — @(d:16+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:32,ERs.L),@(d:16,RdW) |W|6 |7 |9 S @(d:16+Rd<<1) + @(d:32+ERs<<1) — @(d:16+Rd<<1) e ol B o ol
ADD.W @(d:32,ERs.L),@(d:16 ERd.L) [W|6 |7 |9 S @(d:16+ERd<<1) + @(d:32+ERs<<1) — @(d:16+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:32,ERs.L),@(d:32,Rd.B) [W|7 |7 |1 S @(d:32+RdL<<1) + @(d:32+ERs<<1) — @(d:32+RdL<<1) —|1T]T (T (T (T
ADD.W @(d:32,ERs.L),@(d:32,RdW) [W|7 |7 |1 S @(d:32+Rd<<1) + @(d:32+ERs<<1) — @(d:32+Rd<<1) e ol B o ol
ADD.W @(d:32,ERs.L), @(d:32,ERd.L) [W|7 [7 |1 S @(d:32+ERd<<1) + @(d:32+ERs<<1) — @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W @(d:32,ERs.L), @aa:16 w(e |6 |9 S D @aa:16 +  @(d:32+ERs<<1) — @aa:16 —|1T]T (T (T (T
ADD.W @(d:32,ERs.L), @aa:32 w|7 [6 |1 S D @aa:32 + @(d:32+ERs<<1) — @aa:32 o ol Bl o ol
ADD.W @aa:16,@ERd w|3 |4 |6 D S @ERd +  @aa:l6 — @ERd e O KO O Ol
ADD.W @aa:16, @ERd+ w3 |4 |6 D s @ERd + @aal6 — @ERd ERd32+2-ERd32| — [T [T |T [T |2
ADD.W @aa:16, @ERd- w|3 |4 |6 D |s @ERd +  @aa16 — @ERd ERd32-25ERd32 | — [T [T |7 |T |T
ADD.W @aa:16,@+ERd w3 [5 |7 D [s ERd32+2ERd32| @ERd +  @aal6 — @ERd —|T T (T |2
ADD.W @aa:16,@-ERd Ww(3 |5 |7 D[S ERd32-2—ERd32 | @ERd +  @aa:l6 — @ERd et O RO RO O
ADD.W @aa:16,@(d:2,ERd) w(3 5|7 D s @(2/4/6+ERd) + @aa:16 — @(2/4/6+ERd) o ol Bl o ol
ADD.W @aa:16,@(d:16,ERd) wl4 |5 |7 D S @(d:16+ERd) +  @aa:16 — @(d:16+ERd) —|1T1T (T (T T
ADD.W @aa:16,@ (d:32,ERd) Ww(5 |5 |8 D S @(d:32+ERd) +  @aa:l6 — _@(d:32+ERd) —|1T]T (T (T (T
ADD.W @aa:16,@(d:16,Rd.B) wla |5 |7 D 5 @(d:16+RdL<<1) + @aa:16 — @(d:16+RdL<<1) o ol Bl o ol
ADD.W @aa:16,@(d:16,Rd.W) W|4 |5 |7 D S @(d:16+Rd<<1) + @aa:16 — _@(d:16+Rd<<1) —|1T]T(rcris
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Arithmetic operations (25)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.W @aa:16.@(d:16.ERd.L) w4 |5 |7 D S @(d:16+ERd<<1) + @aa:16 - _@(d:16+ERd<<1) —|1T 1T (T (T
ADD.W @aa:16,@(d:32,Rd.B) W[5 |5 |8 D S @(d:32+RdL<<1) + @aa:16 —  @(d:32+RdL<<1) — (T[T T T (T
ADD.W @aa:16,@(d:32,Rd.W) w(s |5 |8 D S @(d:32+Rd<<1) + @aa:16 -  @(d:32+Rd<<1) e ol B o ol
ADD.W @aa:16,@(d:32,ERd.L) w|5 |5 |8 D S @(d:32+ERd<<1) + @aa:16 - @(d:32+ERd<<1) —|1T 1T (T (T T
ADD.W @aa:16,@aa:16 w4 |4 |7 S @aa:16 +  @aa:l6 - @aa:16 —|1T]T (T (T (T
ADD.W @aa:16,@aa:32 W[5 [4 |8 S @aa:32 + @aa:16 — @aa:32 e ol B o ol
ADD.W @aa:32, @ERd wl4 |4 |7 D S @ERd +  @aa:32 — @ERd e O KON O O
ADD.W @aa:32, @ERd+ W|4 [4 |7 D (s @ERd + @aa:32 — @ERd ERd32+2—ERd32| —|T |T [T [T | T
ADD.W @aa:32, @ERd- wl4 |4 |7 D |s @ERd +  @aa32 - @ERd ERd32-25ERd32 | — [T [T |7 |T |T
ADD.W @aa:32,@+ERd w4 |5 |8 D [s ERd32+2ERd32| @ERd +  @aa:32 — @ERd —|T T (T |2
ADD.W @aa:32,@-ERd w4 |5 |8 D[S ERd32-2—ERd32 | @ERd +  @aa32 — @ERd et O RO RO O
ADD.W @aa:32,@(d:2,ERd) wl4 |5 |8 D s @(2/4/6+ERd)  + @aa:32 — @(2/4/6+ERd) e ol B o ol
ADD.W @aa:32,@(d:16,ERd) w|5 |5 |8 D S @(d:16+ERd) +  @aa32 — @(d:16+ERd) —|1T 1T (T (T T
ADD.W @aa:32,@(d:32,ERd) w(e |5 |9 D S @(d:32+ERd) +  @aa32 — @(d:32+ERd) —|1T]T (T (T (T
ADD.W @aa:32,@(d:16,Rd.B) w(s |5 |8 D 5 @(d:16+RdL<<1) + @aa:32 — @(d:16+RdL<<1) o ol Bl o ol
ADD.W @aa:32,@(d:16,Rd.W) w|5 |5 |8 D S @(d:16+Rd<<1) + @aa:32 - @(d:16+Rd<<1) —|1T 1T (T (T T
ADD.W @aa:32,@(d:16,ERd.L) w|5 |5 |8 D S @(d:16+ERd<<1) + @aa:32 —  @(d:16+ERd<<1) — [T (T T T (T
ADD.W @aa:32,@(d:32,Rd.B) wle |5 |9 D 5 @(d:32+RdL<<1) + @aa:32 - @(d:32+RdL<<1) o ol Bl o ol
ADD.W @aa:32,@(d:32,Rd.W) w|6 |5 |9 D S @(d:32+Rd<<1) + @aa:32 - @(d:32+Rd<<1) —|1T1T (T (T T
ADD.W @aa:32,@(d:32,ERd.L) w(e |5 |9 D S @(d:32+ERd<<1) + @aa:32 —  @(d:32+ERd<<1) — [T (T T T (T
ADD.W @aa:32,@aa:16 W[5 [4 |8 S @aa:16 + @aa:32 — @aa:16 o ol Bl o ol
ADD.W @aa:32, @aa:32 w6 |4 |9 S @aa:32 + @aa:32 — @aa:32 —|T (T[T (T ]|T
ADD.L #xx:3,ERd L|1|1[1[s[D ERd + #xx:3 — ERd et O RO RO O
ADD.L #xx:16,ERd L[2]1]2]s D ERd + #x16 — ERd —|1T 1T (T[T |2
ADD.L #xx:32,ERd L|3]|1[3[s[D ERd +#xx — ERd —[T T[T |T
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Arithmetic operations (26)

N’m Addressing Mode
a
5
o=
2 3 &
53 i
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
b ~ @ « iti
Instructio % E gl 2 @;J 9 Operation*® Condition Code**
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.L #xx:16. @ERd L|ala]5]s D @ERd + #xx:16 @ERd —|1T 1T (T (T
ADD.L #xx:16,@ ERd+ 3[4]5]s D @ERd + #x16 @ERd ERd32+4—ERd32| — [T [T |T [T |2
ADD.L #xx:16, @ERd- L|34]5]s D @ERd + #xx:16 @ERd ERd32-45ERd32 | — [T [T |7 |T |T
ADD.L #xx:16,@+ERd L[3]5]5]s D ERd32+4—ERd32| @ERd + #xx:16 @ERd —|T T (T2
ADD.L #xx:16,@-ERd L|3 |55 (s D ERd32-4—ERd32 | @ERd + #xx:16 @ERd et O RO RO O
ADD.L #xx:16,@(d:2,ERd) L|3|5]5 s D @(4/8/12+ERd)  + #xx:16 @(4/8/12+ERd) e ol B o ol
ADD.L #xx:16,@(d:16,ERd) Lla|51]6]s D @(d:16+ERd) + #xx:16 @(d:16+ERd) —|1T 1T (T (T T
ADD.L #xx:16,@(d:32,ERd) L(5[5]7]s D @(d:32+ERd) + #xx:16 @(d:32+ERd) —|T (T[T (T2
ADD.L #xx:16,@(d:16,Rd.B) Ll|als]6 s D @(d:16+RdL<<?) + #xx:16 @(d:16+RdL<<2) e ol B o ol
ADD.L #xx:16,@(d:16,Rd.W) L|a|51]6]s D @(d:16+Rd<<2) + #xx:16 @(d:16+Rd<<2) —|1T 1T (T (T T
ADD.L #xx:16,@(d:16,ERd.L) L|4]|5]6]|S D @(d:16+ERd<<2) + #xx:16 @(d:16+ERd<<2) —|T|T (T[T ]|T
ADD.L #xx:16,@(d:32,Rd.B) L|s|5|7 [s D @(d:32+RdL<<?) + #xx:16 @(d:32+RdL<<2) e ol B o ol
ADD.L #xx:16,@(d:32,Rd.W) L|5|5]7|s D @(d:32+Rd<<2) + #xx:16 @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L #xx:16,@(d:32,ERd.L) L|5]|5]|7|S D @(d:32+ERd<<2) + #xx:16 @(d:32+ERd<<2) —|T|T (T[T ]|T
ADD.L #xx:16,@aa: 16 L|4]41]6]|S D @aa:16 +  #xx:16 @aa:16 o ol Bl o ol
ADD.L #xx:16,@aa:32 L[s]a]7]s D @aa:32 + #xx:16 @aa:32 —|T T (T |2
ADD.L #xx:32, @ERd L|4]4l6 (s D @ERd +#xx @ERd et O RO RO O
ADD.L #xx:32, @ERd+ Llalale]s D @ERd + #xx @ERd ERd32+4—ERd32| — [T [T |7 |T |T
ADD.L #xx:32, @ERd- L|4]416 (s D @ERd + #xx @ERd ERd32-4-ERd32 |—|T |T [T [T |T
ADD.L #xx:32,@+ERd L|4]|5]6 (s D ERd32+4—ERd32| @ERd +#xx @ERd et O RO RO O
ADD.L #xx:32,@-ERd Llals]e]s D ERd32-45ERd32 | @ERd +#xx @ERd —|1T 1T (T[T |2
ADD.L #xx:32,@(d:2,ERd) L|a|516]s D @(4/8/112+ERd)  + #xx @(4/8/12+ERd) —|1T1T (T (T T
ADD.L #xx:32,@(d:16,ERd) L([s5[5]7]s D @(d:16+ERd) + #xx @(d:16+ERd) —|T (T[T (T2
ADD.L #xx:32,@(d:32,ERd) 658 |s D @(d:32+ERd) 4 #xx @(d:32+ERd) o ol Bl o ol
ADD.L #xx:32,@(d:16,Rd.B) L|5|5]7|s D @(d:16+RdL<<2) + #xx @(d:16+RdL<<2) —|1T]T(rcris
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Arithmetic operations (27)

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
318 HEE
g | 5 oyl g 2
Instructio g |4 gl 2 € 9 Operation*® Condition Code*
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.L #xx:32.@(d:16.Rd.W) L|5]5]7 [s D @(d:16+Rd<<2) _+ #xx - _@(d:16+Rd<<2) —|1T 1T (T (T
ADD.L #xx:32,@(d:16,ERd.L) 51517 s D @(d:16+ERd<<2) + #xx — @(d:16+ERd<<2) — (T[T T T (T
ADD.L #xx:32,@(d:32,Rd.B) Lls|5 |8 |[s D @(d:32+RdL<<?) + #xx - @(d:32+RdL<<2) e ol B o ol
ADD.L #xx:32,@(d:32,Rd.W) L6 |58 s D @(d:32+Rd<<2) + #xx - @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L #xx:32,@(d:32,ERd.L) L|6|5]8[s D @(d:32+ERd<<2) + #xx —  @(d:32+ERd<<2) — (T[T T T (T
ADD.L #xx:32,@aa: 16 L|5]4]7|S D @aa:16 +  #xXx — @aa:16 e ol B o ol
ADD.L #xx:32, @aa:32 L[6l4a]8]s D @aa:32 +#xx - @aa:32 —|T T (T2
ADD.L ERs,ERd L1 |1 S ERd + ERs — ERd et O RO RO O
ADD.L ERs,@ERd L[2]4]a s |p @ERd + ERs — @ERd —1T 1T (T[T
ADD.L ERs, @ERd+ L[2]4]a S D @ERd + ERs — @ERd ERd32+4-ERd32| — [T [T |T [T |T
ADD.L ERs, @ERd- L|2]4 |4 S D @ERd + ERs — @ERd ERd32-4—ERd32 |—|T [T [T |T|T
ADD.L ERs,@+ERd L[2]5]5 s D ERd32+4—ERd32| @ERd + ERs — @ERd —1T 1T (T[T
ADD.L ERs,@-ERd Ll|2|5]5 S D ERd32-4—ERd32 | @ERd + ERs — @ERd —|1T 1T (T (T T
ADD.L ERs, @(d:2,ERd) L|2]5]5 S D @(4/8/12+ERd) _ + ERs — _@(4/8/12+ERd) —|1T]T (T (T (T
ADD.L ERs, @(d:16,ERd) L|3]|5 |5 S D @(d:16+ERd) + ERs — @(d:16+ERd) o ol Bl o ol
ADD.L ERs, @(d:32,ERd) L|a|5]6 S D @(d:32+ERd) + ERs — @(d:32+ERd) —|1T 1T (T (T T
ADD.L ERs,@(d:16,Rd.B) L|[3]5 |5 S D @(d:16+RdL<<2) + ERs —  @(d:16+RdL<<2) —|T|T (T[T ]|T
ADD.L ERs, @(d:16,Rd.W) L|a|5 |5 5 D @(d:16+Rd<<2) + ERs — @(d:16+Rd<<2) o ol Bl o ol
ADD.L ERs,@(d:16,ERd.L) L|3|5]5 S D @(d:16+ERd<<2) + ERs - @(d:16+ERd<<2) —|1T1T (T (T T
ADD.L ERs,@(d:32,Rd.B) L|4]5 |6 S D @(d:32+RdL<<2) + ERs —  @(d:32+RdL<<2) —|T|T (T[T ]|T
ADD.L ERs, @(d:32,Rd.W) Ll|a]l5 |6 5 D @(d:32+Rd<<2) + ERs - @(d:32+Rd<<2) o ol Bl o ol
ADD.L ERs, @(d:32,ERd.L) L|a|5]6 S D @(d:32+ERd<<2) + ERs - @(d:32+ERd<<2) —|1T1T (T (T T
ADD.L ERs,@aa:16 L|3]4]5 S D @aa:16 + ERs - @aa:16 et O RO RO O
ADD.L ERs, @aa:32 4046 s D @aa:32 + ERs - @aa:32 —|1T 1T (T[T |2
ADD.L @ERs,ERd L|2|3]3 D[S ERd32 + @ERs — ERd32 —[T T[T |T
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Arithmetic operations (28)

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
318 g &l 3
R @ é‘) 3 . iti 2
Instructio = = gl 2 2 @ Operation* Condition Code*
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.L @ERs+.ERd Ll|2|3]3 D s ERd32 + @ERs — ERd32 ERs32+4—ERs —|1T 1T (T (T
ADD.L @ERs-,ERd 3|3 D S ERd32 + @ERs — ERd32 ERs32-4—ERs —|T|T(T(T]|T
ADD.L @+ERs,ERd L[2]4]a D s ERs32+4ERs32 ERd32 + @ERs — ERd32 —1T 1T (T[T
ADD.L @-ERs,ERd L[2]4]a D s ERs32-4—ERs32 ERd32 + @ERs — ERd32 o P
ADD.L @(d:2,ERs),ERd L (244 D S ERd32 + @(4/8/12+ERs) — ERd32 —|T (T[T (T2
ADD.L @(d:16,ERs),ERd L|3 |44 D S ERd32 + @(d:16+ERs) — ERd32 e ol B o ol
ADD.L @(d:32,ERs),ERd Ll4ala]s D S ERd32 + _@(d:32+ERs) — ERd32 —|1T 1T (T (T T
ADD.L @(d:16,Rs.B),ERd L[3[4]4 D S ERd32 + @(d:16+RsL<<2) — ERd32 —|T (T[T (T2
ADD.L @(d:16,Rs.W),ERd L|3 |44 D S ERd32 + @(d:16+Rs<<2?) — ERd32 e ol B o ol
ADD.L @(d:16,ERs.L),ERd L|3|4]4 D S ERd32 +  @(d:16+ERs<<2) — ERd32 —|1T 1T (T (T T
ADD.L @(d:32,Rs.B),ERd L[4]4]5 D S ERd32 + @(d:32+RsL<<2) — ERd32 —|T (T[T (T2
ADD.L @(d:32,Rs.W),ERd Ll|alals D S ERd32 + @(d:32+Rs<<?) — ERd32 e ol B o ol
ADD.L @(d:32,ERs.L),ERd L|4ala]s D S ERd32 +  @(d:32+ERs<<2) — ERd32 —|1T 1T (T (T T
ADD.L @aa:16,ERd L|3]|3 |4 D S ERd32 + @aa:l6 — ERd32 et O RO RO O
ADD.L @aa:32,ERd L[4a]3]5 D s ERd32 + @aa:32 — ERd32 —|1T 1T (T[T |2
ADD.L @ERs, @ERd L|3|5]6 S @ERd + @ERs — @ERd e O KO O Ol
ADD.L @ERs, @ERd+ L|[3]5 |6 S D @ERd + @ERs — @ERd ERd32+4—ERd32| —|T |T [T [T | T
ADD.L @ERs, @ERd- L|3a|5]6 S D @ERd + @ERs — @ERd ERd32-45ERd32 | — [T [T |7 |T |T
ADD.L @ERs,@+ERd L|3|6]7 S D ERd32+4—ERd32| @ERd + @ERs — @ERd —|1T1T (T (T T
ADD.L @ERs,@-ERd L|3 |67 S D ERd32-4—ERd32 | @ERd + @ERs — @ERd et O RO RO O
ADD.L @ERs, @(d:2,ERd) L|3le |7 s | @(4/8/12+ERd) + @ERs — @(4/8/12+ERd) o ol Bl o ol
ADD.L @ERs, @(d:16,ERd) Ll4al6]|7 s |D @(d:16+ERd) + @ERs — @(d:16+ERd) —|1T1T (T (T T
ADD.L @ERs, @(d:32,ERd) L|5 |6 (8 s [D @(d:32+ERd)  + @ERs — _@(d:32+ERd) —|1T]T (T (T (T
ADD.L @ERs,@(d:16,Rd.B) 46 |7 S D @(d:16+RdL<<?) + @ERs — @(d:16+RdL<<2) o ol Bl o ol
ADD.L @ERs,@(d:16,Rd.W) L|46]|7 S D @(d:16+Rd<<?) + @ERs — _@(d:16+Rd<<2) —|1T]T(rcris
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Arithmetic operations (29)

N’w Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
ERE Ay . , .
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
k7 = B e w22 5| ® i i i
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
ADD ADD.L @ERs.@(d:16.ERd.L) Llale |7 S D @(d:16+ERd<<2) + @ERs @(d:16+ERd<<2) —|1T 1T (T (T
ADD.L @ERs,@(d:32,Rd.B) 8 S D @(d:32+RdL<<2) + @ERs @(d:32+RdL<<2) —|T T[T (T ]|?
ADD.L @ERs, @(d:32,Rd.W) L|s |6 |8 S D @(d:32+Rd<<2) + @ERs @(d:32+Rd<<2) e ol B o ol
ADD.L @ERs, @(d:32,ERd.L) L|5(6 8 S D @(d:32+ERd<<2) + @ERs @(d:32+ERd<<2) —|1T 1T (T (T T
ADD.L @ERs,@aa:16 L4517 S D @aa:16 + @ERs @aa:16 o O P
ADD.L @ERs, @aa:32 L[5]5 8 s D @aa:32 + @ERs @aa:32 —1T 1T (T[T
ADD.L @ERs+,@ERd L|3 |56 D S @ERd + @ERs @ERd ERs32+4—-ERs32 —|1T 1T (T (T T
ADD.L @ERs+, @ERd+ L|[3]|5 |6 S @ERd + @ERs @ERd ERs32+4—ERs32 |ERd32+4—ERd32| —| T [T [T |T | T
ADD.L @ERs+, @ERd- L3516 S @ERd + @ERs @ERd ERs32+4—ERs32 |[ERd32-4—»ERd32 [—|T |T [T [T |T
ADD.L @ERs+ @+ERd L|3|6]7 S ERd32+4—ERd32| @ERd + @ERs @ERd ERs32+45ERs32 —|1T 1T (T (T T
ADD.L @ERs+,@-ERd L[3]6]7 s ERd32-45ERd32 | @ERd + @ERs @ERd ERs32+4ERs32 i o o N O
ADD.L @ERs+,@(d:2,ERd) L[3]6]7 D s @(4/8/12+ERd) _+ @ERs @(4/8/12+ERd) _|ERs32+44ERs32 i O O O O
ADD.L @ERs+,@(d:16,ERd) Llale |7 D S @(d:16+ERd) + @ERs @(d:16+ERd) ERs32+4—-ERs32 —|1T 1T (T (T T
ADD.L @ERs+,@(d:32,ERd) L[5 ]6 (8 D s @(d:32+ERd) _ + @ERs @(d:32+ERd)  |ERs32+4ERs32 i o o N O
ADD.L @ERs+,@(d:16,Rd.B) L[al6]7 D |s @(d:16+RdL<<?) + @ERs @(d:16+RdL<<2) |ERs32+4>ERs32 i O O O O
ADD.L @ERs+,@(d:16,Rd.W) Ll4al6]|7 D |s @(d:16+Rd<<?) + @ERs @(d:16+Rd<<2) |ERs32+4—ERs32 —|1T 1T (T (T T
ADD.L @ERs+,@(d:16,ERd.L) L[4]6]7 D |s @(d:16+ERd<<?) + @ERs @(d:16+ERd<<2) |ERs32+4>ERs32 o O O o
ADD.L @ERs+,@(d:32,Rd.B) L |56 8 D |s @(d:32+RdL<<?) + @ERs @(d:32+RdL<<2) |ERs32+4>ERs32 i O O O O
ADD.L @ERs+,@(d:32,Rd.W) L|56]8 D |s @(d:32+Rd<<2) + @ERs @(d:32+Rd<<2) |ERs32+4—ERs32 —|1T1T (T (T T
ADD.L @ERs+,@(d:32,ERd.L) L[5 |68 D |s @(d:32+ERd<<?) + @ERs @(d:32+ERd<<2) |ERs32+4>ERs32 i o o N O
ADD.L @ERs+,@aa:16 Llals]7 s |p @aa:16 + @ERs @aa:16 ERs32+4—ERs32 —|1T 1T (T[T |2
ADD.L @ERs+,@aa:32 L|5]|5 8 s |D @aa:32 + @ERs @aa:32 ERs32+4—-ERs32 —|1T1T (T (T T
ADD.L @ERs-,@ERd L|[3]5 |6 D S @ERd + @ERs @ERd ERs32-4—ERs32 —(T T |T (2
ADD.L @ERs-, @ERd+ L3516 S @ERd + @ERs @ERd ERs32-4—ERs32 |ERd32+4—ERd32[ —|T | [T [T |T
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Arithmetic operations (30)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @ERs-.@ERd- L|al|s]6 s @ERd + @ERs — @ERd ERs32-4—ERs32 |ERd32-4ERd32 | —|T [T [T [T [T
ADD.L @ERs-,@+ERd 7 S ERd32+4—ERd32| @ERd + @ERs — @ERd ERs32-4—ERs32 et O RO RO O
ADD.L @ERs-,@-ERd L[3]6]7 s ERd32-45ERd32 | @ERd + @ERs — @ERd ERs32-4—ERs32 —1T 1T (T[T
ADD.L @ERs-,@(d:2,ERd) L|3|6]7 D S @(4/8/12+ERd) _+ @ERs — @(4/8/12+ERd) _|ERs32-4—ERs32 —|1T 1T (T (T T
ADD.L @ERs-,@(d:16,ERd) L|4]6 |7 D S @(d:16+ERd) + @ERs — @(d:16+ERd) ERs32-4—ERs32 —|T|T (T[T ]|T
ADD.L @ERs-,@(d:32,ERd) L |56 8 D s @(d:32+ERd)  + @ERs - @(d:32+ERd) _ |ERs32-4>ERs32 i O O O O
ADD.L @ERs-,@(d:16,Rd.B) Ll4al6]|7 D |s @(d:16+RdL<<2) + @ERs — _@(d:16+RdL<<2) |ERs32-4ERs32 —|1T 1T (T (T T
ADD.L @ERs-,@(d:16,Rd.W) L (467 D |S @(d:16+Rd<<2) + @ERs — @(d:16+Rd<<2) |ERs32-4—ERs32 —|T (T[T (T2
ADD.L @ERs-,@(d:16,ERd.L) L[al6]7 D |s @(d:16+ERd<<?) + @ERs — _@(d:16+ERd<<2) |ERs32-4>ERs32 i O O O O
ADD.L @ERs-,@(d:32,Rd.B) L|5(6]8 D |s @(d:32+RdL<<2) + @ERs — @(d:32+RdL<<2) |ERs32-4—ERs32 —|1T 1T (T (T T
ADD.L @ERs-,@(d:32,Rd.W) L|5]6 |8 D[S @(d:32+Rd<<2) + @ERs — @(d:32+Rd<<2) |ERs32-4—ERs32 —|T|T (T[T ]|T
ADD.L @ERs-,@(d:32,ERd.L) L |56 8 D |s @(d:32+ERd<<?) + @ERs — @(d:32+ERd<<2) |ERs32-4>ERs32 i O O O O
ADD.L @ERs-,@aa:16 L[a]5]7 s |p @aa:16 + @ERs - @aa:16 ERs32-4—ERs32 —|T T (T |2
ADD.L @ERs-, @aa:32 L([5([5]8 s |D @aa:32 + @ERs - @aa:32 ERs32-4—ERs32 —|T (T[T (T2
ADD.L @+ERs,@ERd L[3]6]6 D s ERs32+4ERs32 @ERd + @ERs — @ERd —|1T 1T (T[T |2
ADD.L @+ERs,@ERd+ L|3|6]6 S ERs32+4—-ERs32 @ERd + @ERs — @ERd ERd32+4—ERd32| —|T [T [T [T |T
ADD.L @+ERs, @ERd- L (366 s ERs32+4ERs32 @ERd + @ERs — @ERd ERd32-4-ERd32 |— [T [T |T [T |2
ADD.L @+ERs,@+ERd L[3]|7]|7 s ERs32+4ERs32 | ERd32+4>ERd32| @ERd + @ERs — @ERd —|1T 1T (T[T |2
ADD.L @+ERs,@-ERd L|3|7]|7 S ERs32+4—ERs32 | ERd32-4—ERd32 | @ ERd + @ERs — @ERd —|1T1T (T (T T
ADD.L @+ERs,@(d:2,ERd) L|3]|7 |7 D S ERs32+4—ERs32 @(4/8/12+ERd) _+ @ERs — _@(4/8/12+ERd) —|1T]T (T (T (T
ADD.L @+ERs,@(d:16,ERd) Ll|al7 |7 D S ERs32+4ERs32 @(d:16+ERd) + @ERs — @(d:16+ERd) o ol Bl o ol
ADD.L @+ERs, @(d:32,ERd) L|5|7 |8 D S ERs32+4—ERs32 @(d:32+ERd) + @ERs — @(d:32+ERd) —|1T1T (T (T T
ADD.L @+ERs,@(d:16,Rd.B) L|4]|7 |7 D[S ERs32+4—ERs32 @(d:16+RdL<<2) + @ERs —  @(d:16+RdL<<2) —|T|T (T[T ]|T
ADD.L @+ERs,@(d:16,Rd.W) L|4|7 |7 D [s ERs32+4ERs32 @(d:16+Rd<<?) + @ERs - @(d:16+Rd<<2) o ol Bl o ol
ADD.L @+ERs,@(d:16,ERd.L) L|4a|7]|7 D |sS ERs32+4—ERs32 @(d:16+ERd<<2) + @ERs — _@(d:16+ERd<<2) —|1T]T(rcris
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Arithmetic operations (31)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @+ERs.@(d:32.Rd.B) L|5]7 |8 D[S ERs32+4ERs32 @(d:32+RdL<<2?) + @ERs - @(d:32+RdL<<2) —|1T 1T (T (T
ADD.L @+ERs, @(d:32,Rd.W) L |5 8 D[S ERs32+4—ERs32 @(d:32+Rd<<2) + @ERs —  @(d:32+Rd<<2) — (T[T T T (T
ADD.L @+ERs, @(d:32,ERd.L) L[s|7 |8 D |s ERs32+4ERs32 @(d:32+ERd<<?) + @ERs - @(d:32+ERd<<2) i O O O O
ADD.L @+ERs,@aa:16 Ll4al6]|7 s |D ERs32+4—ERs32 @aa:16 + @ERs - @aa:16 —|1T 1T (T (T T
ADD.L @+ERs,@aa:32 L|5 |6 (8 s D ERs32+4—ERs32 @aa:32 + @ERs - @aa:32 —|1T]T (T (T (T
ADD.L @-ERs,@ERd L[3]6]6 D s ERs32-4-ERs32 @ERd + @ERs — @ERd —1T 1T (T[T
ADD.L @-ERs,@ERd+ L (366 S ERs32-4—ERs32 @ERd + @ERs — @ERd ERd32+4-ERd32| — |3 [T |T [T |T
ADD.L @-ERs,@ERd- L (366 s ERs32-4—ERs32 @ERd + @ERs — @ERd ERd32-45ERd32 |— [T [T |T [T |2
ADD.L @-ERs,@+ERd L[3]|7]7 s ERs32-4—ERs32 |ERd32+4>ERd32| @ERd + @ERs — @ERd —1T 1T (T[T
ADD.L @-ERs,@-ERd L|3|7]|7 S ERs32-4—ERs32 |ERd32-4—ERd32 | @ ERd + @ERs — @ERd —|1T 1T (T (T T
ADD.L @-ERs,@(d:2,ERd) L|3]|7 |7 D S ERs32-4—ERs32 @(4/8/12+ERd) _+ @ERs — _@(4/8/12+ERd) —|1T]T (T (T (T
ADD.L @-ERs,@(d:16,ERd) Llal7 |7 D s ERs32-4-ERs32 @(d:16+ERd)  + @ERs - _@(d:16+ERd) —1T 1T (T[T
ADD.L @-ERs,@(d:32,ERd) L|5]7 |8 D S ERs32-4—ERs32 @(d:32+ERd) + @ERs — @(d:32+ERd) —|1T 1T (T (T T
ADD.L @-ERs,@(d:16,Rd.B) L|4]|7 |7 D[S ERs32-4—ERs32 @(d:16+RdL<<2) + @ERs —  @(d:16+RdL<<2) —|T|T (T[T ]|T
ADD.L @-ERs, @(d:16,Rd.W) L|4|7 |7 D [s ERs32-4ERs32 @(d:16+Rd<<?) + @ERs — @(d:16+Rd<<2) o ol Bl o ol
ADD.L @-ERs,@(d:16,ERd.L) L4717 D |s ERs32-4—ERs32 @(d:16+ERd<<2) + @ERs - @(d:16+ERd<<2) —|1T 1T (T (T T
ADD.L @-ERs,@(d:32,Rd.B) L|5]7 |8 D[S ERs32-4—ERs32 @(d:32+RdL<<2) + @ERs —  @(d:32+RdL<<2) —|T|T (T[T ]|T
ADD.L @-ERs, @(d:32,Rd.W) L|5|7 |8 D [s ERs32-4ERs32 @(d:32+Rd<<?) + @ERs - @(d:32+Rd<<2) o ol Bl o ol
ADD.L @-ERs,@(d:32,ERd.L) L|5]7 |8 D |s ERs32-4—ERs32 @(d:32+ERd<<2) + @ERs - @(d:32+ERd<<2) —|1T1T (T (T T
ADD.L @-ERs,@aa:16 L|4l6 |7 s D ERs32-4—ERs32 @aa:16 + @ERs - @aa:16 et O RO RO O
ADD.L @-ERs,@aa:32 L |56 8 s |p ERs32-4—ERs32 @aa:32 + @ERs - @aa:32 —|1T 1T (T[T |2
ADD.L @(d:2,ERs), @ERd L (366 D |s @ERd + @(4/8112+ERs) - @ERd —|T T (T |2
ADD.L @(d:2,ERs), @ERd+ L|[3]6 |6 S D @ERd + @(4/8/12+4ERs) — @ERd ERd32+4—ERd32| —|T |T [T [T | T
ADD.L @(d:2,ERs), @ERd- 306 |6 S D @ERd + @(4/8/12+ERs) — @ERd ERd32-4ERd32 | — [T |T |T [T [T
ADD.L @(d:2,ERs), @+ERd L[3]7|7 S D ERd32+4—ERd32| @ERd + @(4/8112+ERs) - @ERd —|T T[T |2
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Arithmetic operations (32)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
ERE EEEE : ’
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @(d:2.ERs).@-ERd L|3|7 |7 S D ERd32-4ERd32 [ @ERd + @(4/8/12+4ERs) - @ERd —|1T 1T (T (T
ADD.L @(d:2,ERs),@(d:2,ERd) L|3]|7 |7 S @(4/8/12+ERd)  + @(4/8/12+ERs) — @(4/8/12+ERd) —|1T]T (T (T (T
ADD.L @(d:2,ERs),@(d:16,ERd) [L |4 |7 |7 s @(d:16+ERd) + @(4/8/124ERs) — @(d:16+ERd) e ol B o ol
ADD.L @(d:2,ERs),@(d:32,ERd) |L |5 |7 |8 S @(d:32+ERd) +  @(4/8/12+ERs)  — @(d:32+ERd) —|1T 1T (T (T T
ADD.L @(d:2,ERs),@(d:16,Rd.B) |L |4 |7 |7 s [D @(d:16+RdL<<?) + @(4/8/12+ERs) — @(d:16+RdL<<2) —|1T]T (T (T (T
ADD.L @(d:2,ERs), @(d:16,Rd.W) |L |4 |7 |7 s |p @(d:16+Rd<<2) + @(4/8/124ERs) - @(d:16+Rd<<2) i O O O O
ADD.L @(d:2,ERs),@(d:16,ERd.L) |L |4 |7 |7 s |D @(d:16+ERd<<2) + @(4/8/12+ERs) - @(d:16+ERd<<2) —|1T 1T (T (T T
ADD.L @(d:2,ERs),@(d:32,Rd.B) |L |5 |7 |8 s [D @(d:32+RdL<<?) + @(4/8/12+ERs) — @(d:32+RdL<<2) —|1T]T (T (T (T
ADD.L @(d:2,ERs), @(d:32,Rd.W) |L |5 |7 [8 s |p @(d:32+Rd<<2) + @(4/8/124ERs) - @(d:32+Rd<<2) i O O O O
ADD.L @(d:2,ERs),@(d:32,ERd.L) |L |5 |7 |8 s |D @(d:32+ERd<<2) + @(4/8/12+ERs) - @(d:32+ERd<<2) —|1T 1T (T (T T
ADD.L @(d:2,ERs),@aa:16 L|4l6 |7 S D @aa:16 +  @(4/8/12+ERs)  — @aa:16 —|1T]T (T (T (T
ADD.L @(d:2,ERs), @aa:32 L|s |6 |8 S D @aa:32 + @(4/8/124ERs) — @aa:32 e ol B o ol
ADD.L @(d:16,ERs), @ERd L|4al6]|7 D |s @ERd + _@(d:16+ERs) — @ERd —|1T 1T (T (T T
ADD.L @(d:16,ERs), @ERd+ L|4]6|7 S D @ERd + @(d:16+ERs) — @ERd ERd32+4—ERd32| —|T |T [T [T | T
ADD.L @(d:16,ERs), @ERd- Lal6]|7 S D @ERd + @(d:16+ERs) — @ERd ERd32-4ERd32 |— [T |T |T [T [T
ADD.L @(d:16,ERs), @+ERd L|4a|7]8 S D ERd32+4—ERd32| @ERd + _@(d:16+ERs) — @ERd —|1T 1T (T (T T
ADD.L @(d:16,ERs),@-ERd Ll4|7]8 S D ERd32-4—ERd32 | @ ERd + @(d:16+ERs) — @ERd — [T (T T T (T
ADD.L @(d:16,ERs),@(d:2,ERd) L |4 |7 |8 s @(4/8/12+ERd) + @(d:16+ERs) — @(4/8/12+ERd) o ol Bl o ol
ADD.L @(d:16,ERs),@(d:16,ERd) |L |5 |7 |8 S @(d:16+ERd) + _@(d:16+ERs) — @(d:16+ERd) —|1T1T (T (T T
ADD.L @(d:16,ERs), @(d:32,ERd) |L |6 |7 |9 S @(d:32+ERd) + _@(d:16+ERs) — _@(d:32+ERd) —|1T]T (T (T (T
ADD.L @(d:16,ERs),@(d:16,Rd.B) |L |5 |7 [8 s |p @(d:16+RdL<<?) + @(d:16+ERs) - @(d:16+RdL<<2) i O O O O
ADD.L @(d:16,ERs),@(d:16,Rd.W) |L |5 |7 |8 s |D @(d:16+Rd<<2) + @(d:16+ERs) - @(d:16+Rd<<2) —|1T1T (T (T T
ADD.L @(d:16,ERs),@(d:16ERdL)  |L |5 |7 |8 s D @(d:16+ERd<<2) + @(d:16+ERs) — _@(d:16+ERd<<2) —|1T]T (T (T (T
ADD.L @(d:16,ERs),@(d:32,Rd.B) |L |6 |7 [9 s |p @(d:32+RdL<<?) + @(d:16+ERs) - @(d:32+RdL<<2) i O O O O
ADD.L @(d:16,ERs),@(d:32,Rd.W) |L |6 |7 |9 s |D @(d:32+Rd<<2) _+ @(d:16+ERs) — _@(d:32+Rd<<2) —|1T]T(rcris
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Arithmetic operations (33)

¢ uonoss

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @(d:16.ERs).@(d:32ERAL)  |L |6 |7 |9 s |D @(d:32+ERd<<?) + @(d:16+ERs) - _@(d:32+ERd<<2) —|1T 1T (T (T
ADD.L @(d:16,ERs), @aa:16 8 S @aa:16 + _@(d:16+ERs) - @aa:16 —|1T]T (T (T (T
ADD.L @(d:16,ERs), @aa:32 Lls |6 |9 S D @aa:32 + @(d:16+ERs) - @aa:32 e ol B o ol
ADD.L @(d:32,ERs), @ERd L|5|6 8 D |s @ERd + _@(d:32+ERs) — @ERd —|1T 1T (T (T T
ADD.L @(d:32,ERs), @ERd+ L|5]6 |8 S D @ERd + @(d:32+ERs) — @ERd ERd32+4—ERd32| —|T |T [T [T | T
ADD.L @(d:32,ERs), @ERd- L5 6|8 S D @ERd + @(d:32+ERs) — @ERd ERd32-4ERd32 | — [T | T |T [T [T
ADD.L @(d:32,ERs), @+ERd L|5|7 ]9 S D ERd32+4—ERd32| @ERd + _@(d:32+ERs) — @ERd —|1T 1T (T (T T
ADD.L @(d:32,ERs),@-ERd L|5|7 |9 S D ERd32-4—ERd32 | @ ERd + @(d:32+ERs) — @ERd — (T[T T T (T
ADD.L @(d:32,ERs),@(d:2,ERd) L |5 |7 |9 s @(4/8/12+ERd) + @(d:32+ERs) — @(4/8/12+ERd) e ol B o ol
ADD.L @(d:32,ERs),@(d:16,ERd) |L |6 |7 |9 S @(d:16+ERd) + @(d:32+ERs) — @(d:16+ERd) —|1T 1T (T (T T
ADD.L @(d:32,ERs),@(d:32,ERd) [L |7 |7 |1 S @(d:32+ERd) + _@(d:32+ERs) — _@(d:32+ERd) —|1T]T (T (T (T
ADD.L @(d:32,ERs),@(d:16,Rd.B) |L |6 |7 [9 s |p @(d:16+RdL<<?) + @(d:32+ERs) - @(d:16+RdL<<2) i O O O O
ADD.L @(d:32,ERs),@(d:16,Rd.W) |L |6 |7 |9 s |D @(d:16+Rd<<2) + @(d:32+ERs) - @(d:16+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:32,ERs),@(d:16ERL)  [L |6 |7 |9 s D @(d:16+ERd<<2) + @(d:32+ERs) — _@(d:16+ERd<<2) —|1T]T (T (T (T
ADD.L @(d:32,ERs),@(d:32,Rd.B) |L |7 |7 [1 s |p @(d:32+RdL<<?) + @(d:32+ERs) - @(d:32+RdL<<2) i O O O O
ADD.L @(d:32,ERs), @(d:32,Rd.W) [L |7 [7 |1 s |D @(d:32+Rd<<2) + @(d:32+ERs) - @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:32,ERs),@(d:32ERd.L)  [L |7 |7 |1 s [D @(d:32+ERd<<2) + @(d:32+ERs) — @(d:32+ERd<<2) —|1T]T (T (T (T
ADD.L @(d:32,ERs), @aa:16 Lls |6 |9 S D @aa:16 +  @(d:32+ERs) - @aa:16 o ol Bl o ol
ADD.L @(d:32,ERs), @aa:32 L|7 |6 |1 S D @aa:32 + _@(d:32+ERs) - @aa:32 —|1T1T (T (T T
ADD.L @(d:16,Rs.B), @ERd L|4]6 7 D S @ERd + @(d:16+RsL<<?) — @ERd —|1T]T (T (T (T
ADD.L @(d:16,Rs.B), @ERd+ Ll|4al6]|7 s |D @ERd +  @(d:16+Rsl<<?) — @ERd ERd32+4—ERd32| — [T [T |7 |T |T
ADD.L @(d:16,Rs.B), @ERd- L|4al6]|7 s |D @ERd +  @(d:16+Rsl<<?) — @ERd ERd32-4-ERd32 |—|T |T [T [T |T
ADD.L @(d:16,Rs.B), @+ERd Ll4|7]8 s D ERd32+4—ERd32| @ ERd + @(d:16+RsL<<?) — @ERd — [T (T T T (T
ADD.L @(d:16,Rs.B), @-ERd Ll|al7 |8 s | ERd32-4>ERd32 | @ERd + @(d:16+RsL<<?) — @ERd o ol Bl o ol
ADD.L @(d:16,Rs.B),@(d:2,ERd) |L |4 |7 |8 D |S @(4/8/12+ERd) _ + @(d:16+RsL<<?) — @(4/8/12+ERd) —|1T]T(rcris
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Arithmetic operations (34)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
2 3
o c
Z ul ]
1= 4 |
g 38| o
3 <l Z| @
g | Y al 5l 8
ERE FEE
319 &l &l <
5 | & @ o 8 . .
Instructio 3 = T2 S @ Operation* Condition Code*
E = o ) €[ £| 2
n Mnemonic 8 ‘5- E 9 x c ol 2l 2 9§ Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
LEEEENEEEEEER
ADD ADD.L @(d:16.Rs.B).@(d:16.Erd) |L |5 |7 |8 D |[s @(d:16+Erd) +  @(d:16+Rsl<<?) — @(d:16+Erd) —|1T 1T (T (T
ADD.L @(d:16,Rs.B), @(d:32,Erd) |L |6 |7 |9 D s @(d:32+Erd) +  @(d:16+Rsl<<?) — @(d:32+Erd) —|1T]T (T (T (T
ADD.L @(d:16,Rs.B),@(d:16,Rd.B) |L |5 |7 [8 s @(d:16+RdL<<?) + @(d:16+RsL<<?) — @(d:16+RdL<<2) i O O O O
ADD.L @(d:16,Rs.B),@(d:16,RA.W)|L |5 |7 |8 S @(d:16+Rd<<?) + @(d:16+Rsl<<?) — @(d:16+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:16,Rs.B),@(d:16,Erd.L) [L |5 |7 |8 S @(d:16+Erd<<2) + @(d:16+RslL<<2) — @(d:16+Erd<<2) — (T[T T T (T
ADD.L @(d:16,Rs.B),@(d:32,Rd.B) |L |6 |7 [9 s @(d:32+RdL<<?) + @(d:16+RsL<<?) — @(d:32+RdL<<2) i O O O O
ADD.L @(d:16,Rs.B).@(d:32,Rd.W)  |L |6 |7 |9 S @(d:32+Rd<<?) + @(d:16+Rsl<<?) — @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:16,Rs.B), @(d:32,Erd.L) L6 |7 |9 S @(d:32+Erd<<?) + @(d:16+Rsl<<?) — @(d:32+Erd<<2) —|1T]T (T (T (T
ADD.L @(d:16,Rs.B), @aa:16 L|s |6 |8 S D @aa:16 + @(d:16+Rsl<<?) — @aa:16 e ol B o ol
ADD.L @(d:16,Rs.B), @aa:32 L6 [6]9 S D @aa:32 +  @(d:16+Rsl<<?) — @aa:32 —|1T 1T (T (T T
ADD.L @(d:16,Rs.W),@Erd L4 |67 D S @Erd + @(d:16+Rs<<?) — @Erd — (T[T T T (T
ADD.L @(d:16,Rs.W), @Erd+ Lal6]|7 s |D @Erd + @(d:16+Rs<<?) — @Erd Erd32+4-Erd32 |— [T |T |T [T [T
ADD.L @(d:16,Rs.W), @Erd- L|4l6]|7 s |D @Erd +  @(d:16+Rs<<?) — @Erd Erd32-4-5Erd32 | —|T |T [T T |T
ADD.L @(d:16,Rs.W),@+Erd Ll4|7]8 s D Erd32+4—Erd32 |@Erd + @(d:16+Rs<<?) — @Erd — (T[T T T (T
ADD.L @(d:16,Rs.W),@-Erd Ll|a]7 |8 s |p Erd32-4>Erd32 |@Erd + @(d:16+Rs<<?) — @Erd o ol Bl o ol
ADD.L @(d:16,Rs.W),@(d:2,Erd) |L |4 |7 |8 D |s @(4/8/12+Erd)  + @(d:16+Rs<<?) — @(4/8/12+Erd) —|1T 1T (T (T T
ADD.L @(d:16,Rs.W),@(d:16,Erd) |L |5 |7 |8 D s @(d:16+Erd) +  @(d:16+Rs<<2) — @(d:16+Erd) —|1T]T (T (T (T
ADD.L @(d:16,Rs.W),@(d:32,Erd) [L |6 |7 |9 D s @(d:32+Erd) + @(d:16+Rs<<?) — @(d:32+Erd) o ol Bl o ol
ADD.L @(d:16,Rs.W),@(d:16,Rd.B)  |L |5 |7 |8 S @(d:16+RdL<<2?) + @(d:16+Rs<<2) — @(d:16+RdL<<2) —|1T1T (T (T T
ADD.L @(d:16,Rs.W),@(d:16,RdW)  |L |5 |7 |8 S @(d:16+Rd<<?) + @(d:16+Rs<<?) — @(d:16+Rd<<2) —|1T]T (T (T (T
ADD.L @(d:16,Rs.W),@(d:16,Erdl) [L |5 |7 |8 S @(d:16+Erd<<?) + @(d:16+Rs<<?) — @(d:16+Erd<<2) o ol Bl o ol
ADD.L @(d:16,Rs.W),@(d:32,Rd.B)  |L |6 |7 |9 S @(d:32+RdL<<2) + @(d:16+Rs<<?) — @(d:32+RdL<<2) —|1T1T (T (T T
ADD.L @(d:16,Rs.W),@(d:32,RdW)  [L |6 |7 |9 S @(d:32+Rd<<?) + @(d:16+Rs<<?) — @(d:32+Rd<<2) —|1T]T (T (T (T
ADD.L @(d:16,Rs.W),@(d:32,Erdl) [L |6 |7 |9 S @(d:32+Erd<<?) + @(d:16+Rs<<?) — @(d:32+Erd<<2) o ol Bl o ol
ADD.L @(d:16,Rs.W), @aa:16 L|5(6]8 S D @aa:16 +  @(d:16+Rs<<?) — @aa:16 —|1T]T(rcris
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Arithmetic operations (35)

¢ uonoss

N’m Addressing Mode
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
318 !
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @(d:16.Rs.W). @aa:32 L6 |6 |9 S D @aa:32 +  @(d:16+Rs<<?) — @aa:32 —|1T 1T (T (T
ADD.L @(d:16,ERs.L),@ERd L4 6|7 D S @ERd + @(d:16+ERs<<2) — @ERd — (T[T T T (T
ADD.L @(d:16,ERs.L), @ERd+ Lal6]|7 s |D @ERd + @(d:16+ERs<<?) — @ERd ERd32+4—ERd32|— [T |T |T [T [T
ADD.L @(d:16,ERs.L), @ERd- Llale |7 s |D @ERd +  @(d:16+ERs<<?) — @ERd ERd32-4-ERd32 |—|T [T [T [T |T
ADD.L @(d:16,ERs.L),@+ERd Ll4|7]8 s D ERd32+4—ERd32| @ ERd + @(d:16+ERs<<2) — @ERd — (T[T T T (T
ADD.L @(d:16,ERs.L),@-ERd Ll|al7 |8 s |p ERd32-4>ERd32 | @ERd + @(d:16+ERs<<2?) — @ERd e ol B o ol
ADD.L @(d:16,ERs.L),@(d:2,ERd) [L |4 [7 |8 D |s @(4/8/12+ERd)  + @(d:16+ERs<<2) — @(4/8/12+ERd) —|1T 1T (T (T T
ADD.L @(d:16,ERs.L),@(d:16,ERd)|L |5 |7 |8 D[S @(d:16+ERd) +  @(d:16+ERs<<?) — @(d:16+ERd) —|1T]T (T (T (T
ADD.L @(d:16,ERs.L),@(d:32,ERd)|L |6 |7 [9 D [s @(d:32+ERd)  + @(d:16+ERs<<?) — @(d:32+ERd) i O O O O
ADD.L @(d:16,ERs.L),@(d:16RdB) |L |5 |7 |8 S @(d:16+RdL<<2) + @(d:16+ERs<<2) — @(d:16+RdL<<2) —|1T 1T (T (T T
ADD.L @(d:16,ERs.L),@(d:16,RdW) |L |5 |7 |8 S @(d:16+Rd<<?) + @(d:16+ERs<<?) — @(d:16+Rd<<2) —|1T]T (T (T (T
ADD.L @(d:16,ERs.L),@(d:16,ERd.L) [L |5 |7 |8 S @(d:16+ERd<<2) + @(d:16+ERs<<2) — @(d:16+ERd<<2) e ol B o ol
ADD.L @(d:16,ERs.L),@(d:32,RdB) |L |6 |7 |9 S @(d:32+RdL<<2) + @(d:16+ERs<<2) — @(d:32+RdL<<2) —|1T 1T (T (T T
ADD.L @(d:16,ERs.L),@(d:32,RdW) |L |6 |7 |9 S @(d:32+Rd<<?) + @(d:16+ERs<<?) — @(d:32+Rd<<2) —|1T]T (T (T (T
ADD.L @(d:16,ERs.L),@(d:32,ERd.L) [L |6 |7 |9 S @(d:32+ERd<<2) + @(d:16+ERs<<2) — @(d:32+ERd<<2) o ol Bl o ol
ADD.L @(d:16,ERs.L), @aa:16 L|5|6 8 S D @aa:16 +  @(d:16+ERs<<?) — @aa:16 —|1T 1T (T (T T
ADD.L @(d:16,ERs.L),@aa:32 L [6[6 |9 S D @aa:32 + @(d:16+ERs<<2) — @aa:32 —|T (T[T (T2
ADD.L @(d:32,Rs.B), @ERd L|s |6 |8 D S @ERd + @(d:32+RsL<<?) — @ERd o ol Bl o ol
ADD.L @(d:32,Rs.B), @ERd+ L|5|6]8 s |D @ERd +  @(d:32+RslL<<2) — @ERd ERd32+4—ERd32| —|T [T [T [T |T
ADD.L @(d:32,Rs.B), @ERd- L|5]6 |8 S |D @ERd + @(d:32+RslL<<?) — @ERd ERd32-4—ERd32 |—|T [T [T |T|T
ADD.L @(d:32,Rs.B),@+ERd L|s]|7 |9 s | ERd32+4—ERd32| @ERd + @(d:32+RsL<<?) — @ERd o ol Bl o ol
ADD.L @(d:32,Rs.B),@-ERd L|5|7 ]9 s |D ERd32-4—>ERd32 | @ERd +  @(d:32+RsL<<2?) — @ERd —|1T1T (T (T T
ADD.L @(d:32,Rs.B),@(d:2,ERd) L |5 |7 |9 D[S @(4/8/12+ERd)  + @(d:32+Rsl<<?) — @(4/8/12+ERd) —|1T]T (T (T (T
ADD.L @(d:32,Rs.B),@(d:16,ERd) [L |6 |7 |9 D s @(d:16+ERd) + @(d:32+Rsl<<?) — @(d:16+ERd) o ol Bl o ol
ADD.L @(d:32,Rs.B),@(d:32,ERd) [L |7 |7 |1 D |S @(d:32+ERd) +  @(d:32+Rsl<<2) — @(d:32+ERd) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (36)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @(d:32.Rs.B).@(d:16.Rd.B) |L |6 |7 |9 5 @(d:16+RdL<<?) + @(d:32+RsL<<?) — @(d:16+RdL<<2) —|1T 1T (T (T
ADD.L @(d:32,Rs.B),@(d:16,Rd.W) [L 7 |9 S @(d:16+Rd<<?) + @(d:32+RsL<<2) — @(d:16+Rd<<2) —|T T[T (T ]|?
ADD.L @(d:32,Rs.B),@(d:16,ERL) [L |6 |7 |9 S @(d:16+ERd<<2) + @(d:32+Rsl<<2) — @(d:16+ERd<<2) e ol B o ol
ADD.L @(d:32,Rs.B),@(d:32,Rd.B) [L |7 [7 |1 S @(d:32+RdL<<2) + @(d:32+Rsl<<?) — @(d:32+RdL<<2) —|1T 1T (T (T T
ADD.L @(d:32,Rs.B),@(d:32,RdW)  [L |7 |7 |1 S @(d:32+Rd<<?) + @(d:32+Rsl<<?) — @(d:32+Rd<<2) o O P
ADD.L @(d:32,Rs.B),@(d:32ERdL)  [L |7 |7 |1 S @(d:32+ERd<<2) + @(d:32+Rsl<<2) — @(d:32+ERd<<2) e ol B o ol
ADD.L @(d:32,Rs.B),@aa:16 L6 [6]9 S D @aa:16 +  @(d:32+Rsl<<?) — @aa:16 —|1T 1T (T (T T
ADD.L @(d:32,Rs.B), @aa:32 L|7]6 |1 S D @aa:32 +  @(d:32+RsL<<?) — @aa:32 o O P
ADD.L @(d:32,Rs.W), @ERd L|s |6 |8 D S @ERd + @(d:32+Rs<<?) — @ERd e ol B o ol
ADD.L @(d:32,Rs.W), @ERd+ L|5(6]8 s |D @ERd +  @(d:32+Rs<<?) — @ERd ERd32+4—ERd32| —|T [T [T [T |T
ADD.L @(d:32,Rs.W), @ERd- L|5]6 |8 S |D @ERd + @(d:32+Rs<<?) — @ERd ERd32-45ERd32 | — [T [T | [T [T
ADD.L @(d:32,Rs.W),@+ERd L|s]|7 |9 s |p ERd32+4—ERd32| @ERd + @(d:32+Rs<<2) — @ERd e ol B o ol
ADD.L @(d:32,Rs.W),@-ERd L|5|7 ]9 s |D ERd32-4—ERd32 | @ERd +  @(d:32+Rs<<?) — @ERd —|1T 1T (T (T T
ADD.L @(d:32,Rs.W),@(d:2,ERd) L |5 |7 |9 D s @(4/8/12+ERd)  + @(d:32+Rs<<?) — @(4/8/12+ERd) o O P
ADD.L @(d:32,Rs.W),@(d:16,ERd) [L |6 |7 |9 D s @(d:16+ERd) + @(d:32+Rs<<?) — @(d:16+ERd) o ol Bl o ol
ADD.L @(d:32,Rs.W),@(d:32,ERd) [L |7 |7 |1 D |s @(d:32+ERd) +  @(d:32+Rs<<?) — @(d:32+ERd) —|1T 1T (T (T T
ADD.L @(d:32,Rs.W),@(d:16,Rd.B)  |L |6 |7 |9 S @(d:16+RdL<<?) + @(d:32+Rs<<?) — @(d:16+RdL<<2) o O P
ADD.L @(d:32,Rs.W),@(d:16,RdW) |L |6 |7 |9 S @(d:16+Rd<<?) + @(d:32+Rs<<?) — @(d:16+Rd<<2) o ol Bl o ol
ADD.L @(d:32,Rs.W),@(d:16,ERA.L) |L |6 |7 |9 S @(d:16+ERd<<2) + @(d:32+Rs<<?) — @(d:16+ERd<<2) —|1T1T (T (T T
ADD.L @(d:32,Rs.W),@(d:32,Rd.B)  [L |7 |7 |1 S @(d:32+RdL<<?) + @(d:32+Rs<<?) — @(d:32+RdL<<2) o O P
ADD.L @(d:32,Rs.W),@(d:32,RdW)  [L |7 |7 |1 S @(d:32+Rd<<?) + @(d:32+Rs<<?) — @(d:32+Rd<<2) o ol Bl o ol
ADD.L @(d:32,Rs.W),@(d:32,ERd.L) [L |7 [7 |1 S @(d:32+ERd<<2) + @(d:32+Rs<<?) — @(d:32+ERd<<2) —|1T1T (T (T T
ADD.L @(d:32,Rs.W), @aa:16 L6 |6 |9 S D @aa:16 +  @(d:32+Rs<<2) — @aa:16 o O P
ADD.L @(d:32,Rs.W), @aa:32 L|7]s |1 5 D @aa:32 + @(d:32+Rs<<?) — @aa:32 —[T |2 [T |T
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Arithmetic operations (37)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @(d:32.ERs.L).@ERd L|5]6 |8 D S @ERd + @(d:32+ERs<<?) — @ERd —|1T 1T (T (T
ADD.L @(d:32,ERs.L), @ERd+ L|5(6]8 s |D @ERd + @(d:32+ERs<<2) — @ERd ERd32+4—ERd32| —|T [T [T |T |T
ADD.L @(d:32,ERs.L), @ERd- L|s |6 |8 s b @ERd + @(d:32+ERs<<?) — @ERd ERd32-4-ERd32 | —|T [T [T [T |T
ADD.L @(d:32,ERs.L), @+ERd L|5|7 ]9 s |D ERd32+4—ERd32| @ERd +  @(d:32+ERs<<?) — @ERd —|1T 1T (T (T T
ADD.L @(d:32,ERs.L),@-ERd L (57 |9 s |D ERd32-4—ERd32 | @ERd + @(d:32+ERs<<2) — @ERd —|T (T[T (T2
ADD.L @(d:32,ERs.L),@(d:2,ERd) [L |5 |7 |9 D s @(4/8/12+ERd) + @(d:32+ERs<<2) — @(4/8/12+ERd) e ol B o ol
ADD.L @(d:32,ERs.L),@(d:16ERd)  |L |6 |7 |9 D |s @(d:16+ERd) +  @(d:32+ERs<<?) — @(d:16+ERd) —|1T 1T (T (T T
ADD.L @(d:32,ERs.L), @(d:32,ERd) L 7 1 D |S @(d:32+ERd) + @(d:32+ERs<<2) — @(d:32+ERd) —|T (T[T (T2
ADD.L @(d:32,ERs.L),@(d:16,RdB) [L |6 |7 |9 S @(d:16+RdL<<?) + @(d:32+ERs<<2) — @(d:16+RdL<<2) e ol B o ol
ADD.L @(d:32,ERs.L),@(d:16,RdW) |L |6 |7 |9 S @(d:16+Rd<<?) + @(d:32+ERs<<2) — @(d:16+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:32,ERs.L),@(d:16,ERd.L) L [6 |7 |9 S @(d:16+ERd<<2) + @(d:32+ERs<<2) — @(d:16+ERd<<2) —|T (T[T (T2
ADD.L @(d:32,ERs.L),@(d:32,RdB) [L |7 |7 |1 S @(d:32+RdL<<?) + @(d:32+ERs<<2) — @(d:32+RdL<<2) e ol B o ol
ADD.L @(d:32,ERs L), @(d:32,RdW) [L |7 [7 |1 S @(d:32+Rd<<2) + @(d:32+ERs<<2) — @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L @(d:32,ERs.L), @(d:32,ERd.L) |L [7 [7 [1 S @(d:32+ERd<<2) + @(d:32+ERs<<2) — @(d:32+ERd<<2) —|T (T[T (T2
ADD.L @(d:32,ERs.L),@aa:16 Lls |6 |9 S D @aa:16 + @(d:32+ERs<<2) — @aa:16 o ol Bl o ol
ADD.L @(d:32,ERs.L), @aa:32 L|7 |6 |1 S D @aa:32 +  @(d:32+ERs<<?) — @aa:32 —|1T 1T (T (T T
ADD.L @aa:16,@ERd L4517 D S @ERd +  @aa:l6 — @ERd —|1T]T (T (T (T
ADD.L @aa:16, @ERd+ Lla|5]7 D |s @ERd +  @aa16 — @ERd ERd32+4—ERd32| — [T [T |7 |T |T
ADD.L @aa:16,@ERd- L4517 D[S @ERd +  @aa:16 — @ERd ERd32-4-ERd32 |—|T |T [T [T |T
ADD.L @aa:16,@+ERd L|4]6 8 D s ERd32+4—ERd32| @ERd +  @aa:l6 — @ERd et O RO RO O
ADD.L @aa:16,@-ERd L[4]6]8 D [s ERd32-45ERd32 | @ERd + @aal6 — @ERd —|1T 1T (T[T |2
ADD.L @aa:16,@(d:2,ERd) L|4l6]8 D ] @(4/8/12+ERd) _+ @aa:16 — @(4/8/12+ERd) —|1T1T (T (T T
ADD.L @aa:16,@(d:16,ERd) L|5 |6 (8 D S @(d:16+ERd) +  @aa:l6 — _@(d:16+ERd) —|1T]T (T (T (T
ADD.L @aa:16,@(d:32,ERd) 6 [6 |9 D S @(d:32+ERd) + @aal6 — @(d:32+ERd) o ol Bl o ol
ADD.L @aa:16,@(d:16,Rd.B) L|5(6]8 D S @(d:16+RdL<<2) + @aa:16 — _@(d:16+RdL<<2) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (38)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
g 19 gl &gl =
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
ADD ADD.L @aa:16.@(d:16.Rd.W) L|5]6 |8 D S @(d:16+Rd<<?) + @aa:16 - _@(d:16+Rd<<2) —|1T 1T (T (T
ADD.L @aa:16,@(d:16,ERd.L) 516 |8 D S @(d:16+ERd<<2) + @aa:16 — @(d:16+ERd<<2) — (T[T T T (T
ADD.L @aa:16,@(d:32,Rd.B) Lle 6|9 D s @(d:32+RdL<<2) + @aa:16 - @(d:32+RdL<<2) —1T 1T (T[T
ADD.L @aa:16,@(d:32,Rd.W) L6 [6]9 D S @(d:32+Rd<<?) + @aa:16 - @(d:32+Rd<<2) —|1T 1T (T (T T
ADD.L @aa:16,@(d:32,ERd.L) L |66 ]9 D S @(d:32+ERd<<2) + @aa:16 —  @(d:32+ERd<<2) — (T[T T T (T
ADD.L @aa:16,@aa:16 L |55 |8 S @aa:16 + @aa:16 — @aa:16 e ol B o ol
ADD.L @aa:16,@aa:32 L6519 S @aa:32 + @aa:16 — @aa:32 —|T (T[T (T ]|T
ADD.L @aa:32, @ERd L|5]|5 (8 D S @ERd +  @aa:32 — @ERd —|1T]T (T (T (T
ADD.L @aa:32, @ERd+ L|s|5]8 D |s @ERd +  @aa32 - @ERd ERd32+4—ERd32| — [T [T |7 |T |T
ADD.L @aa:32, @ERd- L|5]|5 |8 D[S @ERd +  @aa32 — @ERd ERd32-4-ERd32 |—|T [T [T [T |T
ADD.L @aa:32,@+ERd L|5]6 |9 D s ERd32+4—ERd32| @ERd +  @aa:32 — @ERd et O RO RO O
ADD.L @aa:32,@-ERd L |56 |9 D [s ERd32-45ERd32 | @ERd + @aa:32 — @ERd —1T 1T (T[T
ADD.L @aa:32,@(d:2,ERd) L|56]9 D ] @(4/8/12+ERd)  + @aa:32 — @(4/8/12+ERd) —|1T 1T (T (T T
ADD.L @aa:32,@(d:16,ERd) L6 |6 |9 D S @(d:16+ERd) +  @aa:32 — @(d:16+ERd) —|1T]T (T (T (T
ADD.L @aa:32,@(d:32,ERd) L|7]s |1 D S @(d:32+ERd) + @aa32 — @(d:32+ERd) o ol Bl o ol
ADD.L @aa:32,@(d:16,Rd.B) L6 [6]9 D S @(d:16+RdL<<2) + @aa:32 - @(d:16+RdL<<2) —|1T 1T (T (T T
ADD.L @aa:32,@(d:16,Rd.W) L |66 ]9 D S @(d:16+Rd<<2) + @aa:32 —  @(d:16+Rd<<2) — [T (T T T (T
ADD.L @aa:32,@(d:16,ERd.L) Lls |6 |9 D S @(d:16+ERd<<?) + @aa:32 — @(d:16+ERd<<2) o ol Bl o ol
ADD.L @aa:32,@(d:32,Rd.B) L|7 |6 |1 D ] @(d:32+RdL<<2) + @aa:32 - @(d:32+RdL<<2) —|1T1T (T (T T
ADD.L @aa:32,@(d:32,Rd.W) L |7 6|1 D S @(d:32+Rd<<2) + @aa:32 —  @(d:32+Rd<<2) — [T (T T T (T
ADD.L @aa:32,@(d:32,ERd.L) L|7]s |1 D 5 @(d:32+ERd<<2) + @aa:32 — @(d:32+ERd<<2) o ol Bl o ol
ADD.L @aa:32,@aa:16 L (659 S @aa:16 + @aa:32 — @aa:16 —|T (T[T (T ]|T
ADD.L @aa:32,@aa:32 L|7 |5 |1 S @aa:32 +  @aa:32 - @aa:32 —|1T]T (T (T (T
CMP CMP.B #xx:8,Rd B[1]1]1]s [D Rd8 - #xx —|1T 1T (T[T |2
CMP.B #xx:8, @ERd B|2|3[3 (s D @ERd - #xx —|1T]T(rcris
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Arithmetic operations (39)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
313 &l gl
ERE a5 =
Instructio g |4 gl 2 € 9 Operation*® Condition Code*”
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
lcmP CMP.B #xx:8. @ERd+ Bl3l|4]a]s D @ERd #xx ERd32+1—ERd32| — [T [T |T |T [T
CMP.B #xx:8, @ERd- B[3]4]4]s D @ERd #xx ERd32-15ERd32 |— [T [T |T [T |2
CMP.B #xx:8, @+ERd B[3|5]5]|s D ERd32+1-ERd32| @ERd #xx —1T 1T (T[T
CMP.B #xx:8,@-ERd B|3|5]5]s D ERd32-1-ERd32 | @ERd #xx —|1T 1T (T (T T
CMP.B #xx:8,@(d:2,ERd) B[3[5]5]s D @(1/2/3+ERd) #xx —|T (T[T (T2
CMP.B #xx:8,@(d:16,ERd) Bla|5 |6 [s D @(d:16+ERd) #XX e ol B o ol
CMP.B #xx:8,@(d:32,ERd) B|5|5(7|s D @(d:32+ERd) #xX —|1T 1T (T (T T
CMP.B #xx:8,@(d:16,Rd.B) Bl4 |56 (S D @(d:16+RdL) #XX —|1T]T (T (T (T
CMP.B #xx:8, @(d:16,Rd.W) Bla|5 |6 [s D @(d:16+Rd) #XX e ol B o ol
CMP.B #xx:8,@(d:16,ERd.L) Bla|516 s D @(d:16+ERd) #xX —|1T 1T (T (T T
CMP.B #xx:8,@(d:32,Rd.B) B|5|5(7 [s D @(d:32+RdL) #XX —|1T]T (T (T (T
CMP.B #xx:8, @ (d:32,Rd.W) B|5|5|7 [s D @(d:32+Rd) #XX e ol B o ol
CMP.B #xx:8,@(d:32,ERd.L) B|5|5(7|s D @(d:32+ERd) #xX —|1T 1T (T (T T
CMP.B #xx:8, @aa:8 B|2|3[3 (s D @aa:8 #xX —|1T]T (T (T (T
CMP.B #xx:8,@aa:16 B[3[3]4]s D @aa:16 #xx o ol Bl o ol
CMP.B #xx:8,@aa:32 Bl4 |35 (s D @aa:32 #xX —|1T 1T (T (T T
CMP.B Rs,Rd B|1]1[1 S Rd8 Rs8 —|1T]T (T (T (T
CMP.B Rs, @ERd B[2 33 s |p @ERd Rs8 —|1T 1T (T[T |2
CMP.B Rs, @ERd+ B2 |33 S D @ERd Rs8 ERd32+1-ERd32| —|T [T [T [T |T
CMP.B Rs, @ERd- B2 |3 |3 S D @ERd Rs8 ERd32-1—-ERd32 [—|T |T [T [T |T
CMP.B Rs, @+ERd B (2[4 [4 s D ERd32+1-ERd32| @ERd Rs8 —|1T 1T (T[T |2
CMP.B Rs,@-ERd B2 |44 S D ERd32-1-ERd32 | @ERd Rs8 —|1T1T (T (T T
CMP.B Rs,@(d:2,ERd) B2 |4 |4 S D @(1/2/3+ERd) Rs8 —|1T]T (T (T (T
CMP.B Rs,@(d:16,ERd) B|3 |4 |4 S D @(d:16+ERd) Rs8 o ol Bl o ol
CMP.B Rs, @(d:32,ERd) Bl44]5 S D @(d:32+ERd) Rs8 —|1T]T(rcris
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Arithmetic operations (40)

Addressing Mode

|
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
ERE FEEE ‘ :
Instructio = = gl 2 @;J @ Operation* Condition Code*
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.B Rs.@(d:16.Rd.B) B|3]4 |4 S D @(d:16+RdL) Rs8 —|1T 1T (T (T
CMP.B Rs,@(d:16,Rd.W) B|3]4 |4 S D @(d:16+Rd) Rs8 —|1T]T (T (T (T
CMP.B Rs,@(d:16,ERd.L) B|3 |4 |4 S D @(d:16+ERd) Rs8 e ol B o ol
CMP.B Rs, @(d:32,Rd.B) Bl44]5 S D @(d:32+RdL) Rs8 e O KON O O
CMP.B Rs,@(d:32,Rd.W) Bl4]4]5 S D @(d:32+Rd) Rs8 —|1T]T (T (T (T
CMP.B Rs,@(d:32,ERd.L) Bl4]4]5 S D @(d:32+ERd) Rs8 e ol B o ol
CMP.B Rs,@aa:8 B|2 3|3 S D @aa:8 Rs8 —|1T 1T (T (T T
CMP.B Rs,@aa:16 B|3 |3 |4 S D @aa:16 Rs8 —|1T]T (T (T (T
CMP.B Rs, @aa:32 B[4]3]5 s D @aa:32 Rs8 —1T 1T (T[T
CMP.B @ERs,Rd B2 ]2 |3 D [s Rd8 @ERs —|1T 1T (T (T T
CMP.B @ERs+,Rd B2 |33 D S Rd8 @ERs ERs+1—>ERs —|1T]T (T (T (T
CMP.B @ERs-,Rd B[23]3 D s Rd8 @ERs ERs-1-ERs —1T 1T (T[T
CMP.B @+ERs,Rd B2 |44 D S ERs+1—-ERs Rd8 @ERs —|1T 1T (T (T T
CMP.B @-ERs,Rd B2 |4 |4 D S ERs-1-ERs Rd8 @ERs et O RO RO O
CMP.B @(d:2,ERs),Rd B2 |4 |4 D S Rd8 @(1/2/3+ERs) o ol Bl o ol
CMP.B @(d:16,ERs),Rd B34 ]4 D S Rd8 @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:32,ERs),Rd Bl4]4]5 D S Rd8 @(d:32+ERs) —|1T]T (T (T (T
CMP.B @(d:16,Rs.B),Rd B3 |4 |4 D s Rd8 @(d:16+RsL) o ol Bl o ol
CMP.B @(d:16,Rs.W),Rd B3 |4 ]4 D S Rd8 @(d:16+Rs) —|1T1T (T (T T
CMP.B @(d:16,ERs.L),Rd B|3 |4 |4 D S Rd8 @(d:16+ERs) —|1T]T (T (T (T
CMP.B @(d:32,Rs.B),Rd Bl4]4]5 D s Rd8 @(d:32+RsL) o ol Bl o ol
CMP.B @(d:32,Rs.W),Rd Bl44]5 D S Rd8 @(d:32+Rs) —|1T1T (T (T T
CMP.B @(d:32,ERs.L),Rd Bl4]4]5 D S Rd8 @(d:32+ERs) —|1T]T (T (T (T
CMP.B @aa:8,Rd B[22 3 D s Rd8 @aa8 —|1T 1T (T[T |2
CMP.B @aa:16,Rd B3 [2 |4 D S Rd8 @aa:16 —|1T]T(rcris
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Arithmetic operations (41)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
a ~ @ <
Instructio % E gl 2 @;J 9 Operation*® Condition Code**
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.B @aa:32.Rd Blal2]s5 D s Rd8 - @aa32 —|1T 1T (T (T
CMP.B @ERs, @ERd B2 |3 |4 S @ERd - _@ERs —|1T]T (T (T (T
CMP.B @ERs, @ERd+ B2 |34 S D @ERd - _@ERs ERd32+1-ERd32| — [T [T |7 |T |T
CMP.B @ERs, @ERd- B2 |3 |4 S D @ERd - _@ERs ERd32-15ERd32 |—|T [T [T [T |T
CMP.B @ERs,@+ERd B2 |45 S D ERd32+1—ERd32| @ERd - _@ERs et O RO RO O
CMP.B @ERs,@-ERd B[2]4]5 s D ERd32-15ERd32 | @ERd - _@ERs —1T 1T (T[T
CMP.B @ERs, @(d:2,ERd) Bl2|4]5 s [D @(1/2/3+ERd) - @ERs e O KON O O
CMP.B @ERs, @(d:16,ERd) B|3]4 5 s [D @(d:16+ERd) - _@ERs —|1T]T (T (T (T
CMP.B @ERs, @(d:32,ERd) Bl4 |46 s |p @(d:32+ERd) - @ERs e ol B o ol
CMP.B @ERs, @(d:16,Rd.B) B|3|4]5 S D @(d:16+RdL) - @ERs e O KO O Ol
CMP.B @ERs, @(d:16,Rd.W) B|3]4 5 S D @(d:16+Rd) - _@ERs —|1T]T (T (T (T
CMP.B @ERs, @(d:16,ERd.L) B|3]4]5 s D @(d:16+ERd) - @ERs e ol B o ol
CMP.B @ERs, @(d:32,Rd.B) Bl4 46 S D @(d:32+RdL) - @ERs e O KO O Ol
CMP.B @ERs, @(d:32,Rd.W) Bl4]4]6 S D @(d:32+Rd) - _@ERs —|1T]T (T (T (T
CMP.B @ERs, @(d:32,ERd.L) Bl4 |46 s D @(d:32+ERd) - @ERs o ol Bl o ol
CMP.B @ERs, @aa:16 B335 S D @aa:16 - _@ERs e O KO O Ol
CMP.B @ERs, @aa:32 Bl4]3 6 S D @aa:32 - _@ERs —|1T]T (T (T (T
CMP.B @ERs+,@ERd B[3]4]5 D s @ERd - _@ERs ERs32+1-ERs32 —|1T 1T (T[T |2
CMP.B @ERs+ @ERd+ B|3]4 |5 S @ERd - _@ERs ERs32+1-ERs32 |[ERd32+1-ERd32| — |7 |2 [T [T [T
CMP.B @ERs+, @ERd- B3 |4 |5 S @ERd -  @ERs ERs32+1—-ERs32 [ERd32-15ERd32 [ — [T | T |T [T [T
CMP.B @ERs+,@+ERd B[3 5|6 s ERd32+1-ERd32| @ERd - _@ERs ERs32+1-ERs32 —|1T 1T (T[T |2
CMP.B @ERs+ @-ERd B|3 |56 S ERd32-1-ERd32 | @ERd - @ERs ERs32+1—-ERs32 —|1T1T (T (T T
CMP.B @ERs+, @(d:2,ERd) B|3 |5 |6 D S @(1/2/3+ERd) - @ERs ERs32+1—-ERs32 et O RO RO O
CMP.B @ERs+,@(d:16,ERd) Bl4|5 |6 D s @(d:16+ERd) - @ERs ERs32+1-ERs32 —|1T 1T (T[T |2
CMP.B @ERs+, @(d:32,ERd) B|5|5]|7 D S @(d:32+ERd) - _@ERs ERs32+1—ERs32 —|1T]T(rcris
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Arithmetic operations (42)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
318 g &l 3
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.B @ERs+.@(d:16.Rd.B) Bl4]516 D[S @(d:16+RdL) - _@ERs ERs32+1ERs32 —|1T 1T (T (T
CMP.B @ERs+,@(d:16,Rd.W) Bl4]|5 6 D (s @(d:16+Rd) - _@ERs ERs32+1—-ERs32 et O RO RO O
CMP.B @ERs+,@(d:16,ERd.L) Bl4|5 |6 D |s @(d:16+ERd) - @ERs ERs32+1-ERs32 —1T 1T (T[T
CMP.B @ERs+, @(d:32,Rd.B) B|5|5]|7 D |s @(d:32+RdL) - @ERs ERs32+1-ERs32 —|1T 1T (T (T T
CMP.B @ERs+, @(d:32,Rd.W) B|5|5 |7 D (s @(d:32+Rd) - _@ERs ERs32+1—-ERs32 et O RO RO O
CMP.B @ERs+,@(d:32,ERd.L) B|5|5 |7 D [s @(d:32+ERd) - @ERs ERs32+15ERs32 e ol B o ol
CMP.B @ERs+, @aa:16 Bl4 46 s |D @aa:16 - @ERs ERs32+1—-ERs32 —|1T 1T (T (T T
CMP.B @ERs+, @aa:32 B|5 |4 |7 s [D @aa:32 - @ERs ERs32+1—ERs32 et O RO RO O
CMP.B @ERs-,@ERd B[3]4]5 D s @ERd - _@ERs ERs32-1—ERs32 —1T 1T (T[T
CMP.B @ERs-, @ERd+ B[3]4]5 S @ERd - _@ERs ERs32-1-5ERs32 |ERd32+1-ERd32[ — [T |T [T |T [T
CMP.B @ERs-, @ERd- B3 |4 |5 S @ERd -  @ERs ERs32-1—-ERs32 [ERd32-1-ERd32 [ — [T | T |T [T [T
CMP.B @ERs-,@+ERd B[3 5|6 s ERd32+1-ERd32| @ERd - _@ERs ERs32-1—ERs32 —1T 1T (T[T
CMP.B @ERs-,@-ERd B|3 |56 S ERd32-1-ERd32 | @ERd - @ERs ERs32-1-5ERs32 —|1T 1T (T (T T
CMP.B @ERs-,@(d:2,ERd) B |3 |5 |6 D S @(1/2/3+ERd) - @ERs ERs32-1—»ERs32 — (T[T T T (T
CMP.B @ERs-,@(d:16,ERd) Bl4|5 |6 D s @(d:16+ERd) - @ERs ERs32-1—ERs32 —|1T 1T (T[T |2
CMP.B @ERs-,@(d:32,ERd) B (5|57 D s @(d:32+ERd) - @ERs ERs32-1-5ERs32 —|T T (T |2
CMP.B @ERs-,@(d:16,Rd.B) B|4]5 |6 D[S @(d:16+RdL) -  @ERs ERs32-1ERs32 —|T|T (T[T ]|T
CMP.B @ERs-,@(d:16,Rd.W) Bl4|5 |6 D |s @(d:16+Rd) - @ERs ERs32-1—ERs32 —|1T 1T (T[T |2
CMP.B @ERs-,@(d:16,ERd.L) B[4]5 |6 D |s @(d:16+ERd) - @ERs ERs32-1-5ERs32 —|T T (T |2
CMP.B @ERs-,@(d:32,Rd.B) B|5]|5 |7 D[S @(d:32+RdL) -  @ERs ERs32-1ERs32 —|T|T (T[T ]|T
CMP.B @ERs-,@(d:32,Rd.W) B|5|5 |7 D [s @(d:32+Rd) - @ERs ERs32-1-5ERs32 o ol Bl o ol
CMP.B @ERs-,@(d:32,ERd.L) B (5|57 D |s @(d:32+ERd) - @ERs ERs32-15ERs32 —|T T (T |2
CMP.B @ERs-,@aa:16 B[4 [4]6 s |D @aa:16 - _@ERs ERs32-1—>ERs32 —|T (T[T (T2
CMP.B @ERs-,@aa:32 B[54 |7 s |p @aa:32 - _@ERs ERs32-1—ERs32 —|1T 1T (T[T |2
CMP.B @+ERs, @ERd B|3|5]5 D S ERs32+1-ERs32 @ERd - _@ERs —|1T]T(rcris
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Arithmetic operations (43)

¢ uonoss

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
ERE 28 & : :
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @+ERs. @ERd+ Bl3a|5]5 s ERs32+1ERs32 @ERd - @ERs ERd32+1—ERd32| — [T [T |T |T [T
CMP.B @+ERs, @ERd- B|[3]5 |5 S ERs32+1—-ERs32 @ERd -  @ERs ERd32-1—»ERd32 [—|T |T [T [T |T
CMP.B @+ERs,@+ERd B[3 |6 |6 s ERs32+1>ERs32 |ERd32+1ERd32| @ERd - _@ERs —1T 1T (T[T
CMP.B @+ERs, @-ERd B|3 6|6 S ERs32+1-ERs32 | ERd32-1-ERd32 | @ERd - _@ERs —|1T 1T (T (T T
CMP.B @+ERs, @(d:2,ERd) B3 [6 |6 D S ERs32+1—ERs32 @(1/2/3+ERd) - @ERs —|T (T[T (T2
CMP.B @+ERs, @(d:16,ERd) Bl4 |6 |6 D S ERs32+1ERs32 @(d:16+ERd) - @ERs e ol B o ol
CMP.B @+ERs, @(d:32,ERd) B|5 6|7 D S ERs32+1—-ERs32 @(d:32+ERd) - @ERs —|1T 1T (T (T T
CMP.B @+ERs,@(d:16,Rd.B) B[4 [6 |6 D |S ERs32+1—ERs32 @(d:16+RdL) - @ERs —|T (T[T (T2
CMP.B @+ERs, @(d:16,Rd.W) Bl4l6 |6 D [s ERs32+1ERs32 @(d:16+Rd) - @ERs e ol B o ol
CMP.B @+ERs, @(d:16,ERd.L) Bl4 6|6 D |s ERs32+1—-ERs32 @(d:16+ERd) - @ERs —|1T 1T (T (T T
CMP.B @+ERs,@(d:32,Rd.B) B (5 [6 |7 D |S ERs32+1—ERs32 @(d:32+RdL) - @ERs —|T (T[T (T2
CMP.B @+ERs, @(d:32,Rd.W) B|5 |6 |7 D [s ERs32+1ERs32 @(d:32+Rd) - @ERs e ol B o ol
CMP.B @+ERs, @(d:32,ERd.L) B|5(6 |7 D |s ERs32+1—-ERs32 @(d:32+ERd) - @ERs —|1T 1T (T (T T
CMP.B @+ERs, @aa:16 Bl4 |56 s [D ERs32+1—-ERs32 @aa:16 - _@ERs et O RO RO O
CMP.B @+ERs, @aa:32 B[5|5|7 s |p ERs32+1ERs32 @aa:32 - _@ERs —|1T 1T (T[T |2
CMP.B @-ERs,@ERd B|3|5]5 D S ERs32-1-5ERs32 @ERd - _@ERs —|1T 1T (T (T T
CMP.B @-ERs, @ERd+ B (3|55 s ERs32-15ERs32 @ERd - _@ERs ERd32+1-ERd32| — [T [T |T [T |2
CMP.B @-ERs, @ERd- B|3|5]5 S ERs32-1—ERs32 @ERd - _@ERs ERd32-15ERd32 | — [T [T |7 |7 |T
CMP.B @-ERs, @+ERd B|3 6|6 S ERs32-1-ERs32 |ERd32+1—>ERd32| @ERd - @ERs e O KO O Ol
CMP.B @-ERs, @-ERd B|3 |6 |6 S ERs32-1—ERs32 |ERd32-1—ERA32 | @ERd - _@ERs et O RO RO O
CMP.B @-ERs, @(d:2,ERd) B|3 |6 |6 D s ERs32-1>ERs32 @(1/2/3+ERd) - @ERs o ol Bl o ol
CMP.B @-ERs, @ (d:16,ERd) Bl4 6|6 D S ERs32-1-5ERs32 @(d:16+ERd) - _@ERs e O KO O Ol
CMP.B @-ERs, @(d:32,ERd) B (5|6 |7 D S ERs32-1—-ERs32 @(d:32+ERd) - @ERs —|T (T[T (T2
CMP.B @-ERs,@(d:16,Rd.B) Bl4 |6 |6 D [s ERs32-1>ERs32 @(d:16+RdL) - @ERs —[T |2 [T |T
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Arithmetic operations (44)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
ERE gl gld
g |3 REFE " e
Instructio 3 = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.B @-ERs. @(d:16.Rd.W) Bl4l6 |6 D[S ERs32-1-5ERs32 @(d:16+Rd) - _@ERs —|1T 1T (T (T
CMP.B @-ERs,@(d:16,ERd.L) B 6 D s ERs32-1—-ERs32 @(d:16+ERd) - @ERs — (T[T T T (T
CMP.B @-ERs, @(d:32,Rd.B) B|5 |6 |7 D [s ERs32-1>ERs32 @(d:32+RdL) - @ERs e ol B o ol
CMP.B @-ERs, @(d:32,Rd.W) B|56|7 D [s ERs32-1-5ERs32 @(d:32+Rd) - _@ERs e O KON O O
CMP.B @-ERs,@(d:32,ERd.L) B|5 (6|7 D s ERs32-1—-ERs32 @(d:32+ERd) - @ERs — (T[T T T (T
CMP.B @-ERs,@aa:16 Bl4]5 6 s |p ERs32-15ERs32 @aa:16 - _@ERs —1T 1T (T[T
CMP.B @-ERs, @aa:32 B|5|5]|7 s D ERs32-1-5ERs32 @aa:32 - _@ERs e O KON O O
CMP.B @(d:2,ERs), @ERd B|3 |55 D [s @ERd - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:2,ERs), @ERd+ B[3[5]5 S D @ERd - @(1/2/3+ERs) ERd32+1—ERd32|— [T |T |T [T [T
CMP.B @(d:2,ERs), @ERd- B|3|5]5 S D @ERd - @(1/2/3+ERs) ERd32-15ERd32 |[—|T |T [T [T |T
CMP.B @(d:2,ERs), @+ERd B|3 |6 |6 S D ERd32+1—ERd32| @ERd - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:2,ERs),@-ERd B|3 |6 |6 S D ERd32-1>ERd32 | @ERd - @(1/2/3+ERs) e ol B o ol
CMP.B @(d:2,ERs),@(d:2,ERd)  [B |3 |6 |6 S @(1/2/3+ERd) - @(1/2/3+ERs) —|1T 1T (T (T T
CMP.B @(d:2,ERs),@(d:16,ERd) [B |4 |6 |6 S @(d:16+ERd) - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:2,ERs),@(d:32,ERd) [B |5 |6 |7 s @(d:32+ERd) - @(1/2/3+ERs) o ol Bl o ol
CMP.B @(d:2,ERs),@(d:16,Rd.B) [B |4 |6 |6 s D @(d:16+RdL) - @(1/2/3+ERs) —|1T 1T (T (T T
CMP.B @(d:2,ERs),@(d:16,Rd.W) [B |4 |6 |6 s [D @(d:16+Rd) - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:2,ERs),@(d:16,ERd.L) [B |4 |6 |6 s |p @(d:16+ERd) - @(1/2/3+ERs) o ol Bl o ol
CMP.B @(d:2,ERs),@(d:32,Rd.B) [B |5 |6 |7 s D @(d:32+RdL) - @(1/2/3+ERs) —|1T1T (T (T T
CMP.B @(d:2,ERs),@(d:32,Rd.W) [B |5 |6 |7 s [D @(d:32+Rd) - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:2,ERs),@(d:32,ERd.L) [B |5 |6 |7 s |p @(d:32+ERd) - @(1/2/3+ERs) o ol Bl o ol
CMP.B @(d:2,ERs), @aa:16 Bl4 |56 S D @aa:16 - @(1/2/3+ERs) —|1T1T (T (T T
CMP.B @(d:2,ERs), @aa:32 B|5|5 |7 S D @aa:32 - @(1/2/3+ERs) —|1T]T (T (T (T
CMP.B @(d:16,ERs), @ERd Bl4]|5 |6 D [s @ERd - @(d:16+ERs) o ol Bl o ol
CMP.B @(d:16,ERs), @ERd+ Bl4 |56 S D @ERd - @(d:16+ERs) ERd32+1-ERd32| —|T T [T |T |T
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Arithmetic operations (45)

¢ uonoss

N’m Addressing Mode
g
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @(d:16.ERs). @ERd- Bl4]516 S D @ERd - @(d:16+ERs) ERd32-15ERd32 | — [T [T |T |T [T
CMP.B @(d:16,ERs), @+ERd Bl4 |6 |7 S D ERd32+1—ERd32| @ERd - @(d:16+ERs) —|1T]T (T (T (T
CMP.B @(d:16,ERs), @-ERd Bl4l6 |7 S D ERd32-1>ERd32 | @ERd - @(d:16+ERs) e ol B o ol
CMP.B @(d:16,ERs),@(d:2ERd) B |4 |6 |7 S @(1/2/3+ERd) - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs), @(d:16,ERd) B|5 |6 |7 S @(d:16+ERd) - @(d:16+ERs) —|1T]T (T (T (T
CMP.B @(d:16 ERs), @(d:32,ERd) Ble |6 |8 s @(d:32+ERd) - @(d:16+ERs) —|T (T[T [T |T
CMP.B @(d:16,ERs),@(d:16,Rd.B) B|5 6|7 s |D @(d:16+RdL) - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs), @(d:16,Rd.W) B |56 |7 s [D @(d:16+Rd) - @(d:16+ERs) — (T[T T T (T
CMP.B @(d:16,ERs),@(d:16,ERdL) |B [5 [6 |7 s |p @(d:16+ERd) - @(d:16+ERs) —|T (T[T [T |T
CMP.B @(d:16,ERs), @(d:32,Rd.B) Bl6 |68 s |D @(d:32+RdL) - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs), @(d:32,Rd.W) Bl6 |6 |8 s [D @(d:32+Rd) - @(d:16+ERs) — (T[T T T (T
CMP.B @(d:16,ERs), @(d:32,ERdL) [B |6 |6 |8 s |p @(d:32+ERd) - @(d:16+ERs) —|T (T[T [T |T
CMP.B @(d:16,ERs), @aa:16 B|5|5]|7 S D @aa:16 - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs), @aa:32 B|6 |5 (8 S D @aa:32 - @(d:16+ERs) —|1T]T (T (T (T
CMP.B @(d:32,ERs), @ERd B|5 |5 |7 D [s @ERd - @(d:32+ERs) o ol Bl o ol
CMP.B @(d:32,ERs), @ERd+ B|5|5]|7 S D @ERd - @(d:32+ERs) ERd32+1-ERd32| —|T [T [T [T |T
CMP.B @(d:32,ERs), @ERd- B|5|5 |7 S D @ERd - @(d:32+ERs) ERd32-1»ERd32 |—|T [T [T |T|T
CMP.B @(d:32,ERs), @+ERd B|5 |6 |8 S D ERd32+1—ERd32| @ERd - @(d:32+ERs) o ol Bl o ol
CMP.B @(d:32,ERs),@-ERd B |56 |8 S D ERd32-1-ERd32 | @ERd - @(d:32+ERs) —|1T1T (T (T T
CMP.B @(d:32,ERs),@(d:2,ERd) [B |5 |6 |8 S @(1/2/3+ERd) - @(d:32+ERs) —|1T]T (T (T (T
CMP.B @(d:32,ERs),@(d:16,ERd) [B |6 |6 |8 s @(d:16+ERd) - @(d:32+ERs) o ol Bl o ol
CMP.B @(d:32,ERs),@(d:32,ERd) [B |7 |6 |9 S @(d:32+ERd) - @(d:32+ERs) —|1T1T (T (T T
CMP.B @(d:32,ERs),@(d:16,Rd.B) Bl6 |6 |8 s [D @(d:16+RdL) - @(d:32+ERs) — [T (T T T (T
CMP.B @(d:32,ERs), @(d:16,Rd.W) Ble |6 |8 s |p @(d:16+Rd) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.B @(d:32,ERs), @(d:16,ERd.L) _ |B |6 |6 |8 s |D @(d:16+ERd) - @(d:32+ERs) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (46)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @(d:32.ERs). @(d:32.Rd.B) B|7 16 |9 s |D @(d:32+RdL) - @(d:32+ERs) —|1T 1T (T (T
CMP.B @(d:32,ERs), @(d:32,Rd.W) B 6 |9 s [D @(d:32+Rd) - @(d:32+ERs) — (T[T T T (T
CMP.B @(d:32,ERs), @(d:32,ERdL) [B |7 |6 |9 s |p @(d:32+ERd) - @(d:32+ERs) e ol B o ol
CMP.B @(d:32,ERs), @aa:16 Bl6 |58 S D @aa:16 - @(d:32+ERs) —|1T 1T (T (T T
CMP.B @(d:32,ERs), @aa:32 B|7 |5 |9 S D @aa:32 - @(d:32+ERs) —|1T]T (T (T (T
CMP.B @(d:16,Rs.B), @ERd Bl4]|5 |6 D S @ERd - @(d:16+Rsl) e ol B o ol
CMP.B @(d:16,Rs.B), @ ERd+ Bl4 |56 s |D @ERd - @(d:16+RsL) ERd32+1-ERd32| —|T |T [T [T |T
CMP.B @(d:16,Rs.B), @ERd- Bl4]|5 6 s [D @ERd - @(d:16+Rsl) ERd32-15ERd32 |—|T |T [T [T |T
CMP.B @(d:16,Rs.B), @+ERd Bl4l6 |7 s | ERd32+1—ERd32| @ERd - @(d:16+Rsl) e ol B o ol
CMP.B @(d:16,Rs.B),@-ERd Bl4 6|7 s |D ERd32-1-ERd32 | @ERd - @(d:16+RsL) —|1T 1T (T (T T
CMP.B @(d:16,Rs.B),@(d:2,ERd) B |4 |6 |7 D[S @(1/2/3+ERd) - @(d:16+RsL) —|1T]T (T (T (T
CMP.B @(d:16,Rs.B),@(d:16,ERd) [B |5 |6 |7 D s @(d:16+ERd) - @(d:16+Rsl) e ol B o ol
CMP.B @(d:16,Rs.B),@(d:32,ERd) |B |6 |6 |8 D[S @(d:32+ERd) - @(d:16+RsL) —|1T 1T (T (T T
CMP.B @(d:16,Rs.B), @(d:16,Rd.B) B |56 |7 S @(d:16+RdL) - @(d:16+RsL) — (T[T T T (T
CMP.B @(d:16,Rs.B),@(d:16,RdW) [B |5 |6 |7 s @(d:16+Rd) - @(d:16+Rsl) —|T (T[T [T ]|T
CMP.B @(d:16,Rs.B), @(d:16,ERA.L) [B |5 [6 |7 S @(d:16+ERd) - @(d:16+RsL) —|1T 1T (T (T T
CMP.B @(d:16,Rs.B), @(d:32,Rd.B) Bl6 |6 |8 S @(d:32+RdL) - @(d:16+RsL) — [T (T T T (T
CMP.B @(d:16,Rs.B),@(d:32,RdW) [B |6 |6 |8 s @(d:32+Rd) - @(d:16+Rsl) —|T (T[T [T ]|T
CMP.B @(d:16,Rs.B), @(d:32ERd.L) [B |6 |6 |8 S @(d:32+ERd) - @(d:16+RsL) —|1T1T (T (T T
CMP.B @(d:16,Rs.B), @aa:16 B|5|5 |7 S D @aa:16 - @(d:16+Rsl) —|1T]T (T (T (T
CMP.B @(d:16,Rs.B), @aa:32 Bl6 |5 |8 S D @aa:32 - @(d:16+Rsl) o ol Bl o ol
CMP.B @(d:16,Rs.W), @ERd Bl4 |56 D S @ERd - @(d:16+Rs) —|1T1T (T (T T
CMP.B @(d:16,Rs.W), @ ERd+ B|4]5 |6 S |D @ERd - @(d:16+Rs) ERd32+1—>ERd32| —|T [T [T |T |T
CMP.B @(d:16,Rs.W), @ERd- B4 56 s |D @ERd - @(d:16+Rs) ERd32-15ERd32 |— [T | T |T [T [T
CMP.B @(d:16,Rs.W), @+ERd Bl4 6|7 s |D ERd32+1—ERd32| @ERd - @(d:16+Rs) —|1T]T(rcris
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Arithmetic operations (47)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @(d:16.Rs.W).@-ERd Bl4l6 |7 s [D ERd32-1-5ERd32 [ @ERd - @(d:16+Rs) —|1T 1T (T (T
CMP.B @(d:16,Rs.W),@(d:2,ERd) [B |4 |6 |7 D[S @(1/2/3+ERd) - @(d:16+Rs) —|1T]T (T (T (T
CMP.B @(d:16,Rs.W), @(d:16,ERd) B|5 |6 |7 D s @(d:16+ERd) - @(d:16+Rs) e ol B o ol
CMP.B @(d:16,Rs.W), @(d:32,ERd) Bl6 |68 D |s @(d:32+ERd) - @(d:16+Rs) —|1T 1T (T (T T
CMP.B @(d:16,Rs.W),@(d:16,Rd.B) [B |5 |6 |7 S @(d:16+RdL) - @(d:16+Rs) — (T[T T T (T
CMP.B @(d:16,Rs.W),@(d:16,RdW) |[B |5 |6 |7 S @(d:16+Rd) - @(d:16+Rs) e ol B o ol
CMP.B @(d:16,Rs.W),@(d:16 ERd.L) [B |5 |6 |7 S @(d:16+ERd) - @(d:16+Rs) —|1T 1T (T (T T
CMP.B @(d:16,Rs.W),@(d:32,Rd.B) [B |6 |6 |8 S @(d:32+RdL) - @(d:16+Rs) — (T[T T T (T
CMP.B @(d:16,Rs.W),@(d:32,RdW) |[B |6 |6 |8 S @(d:32+Rd) - @(d:16+Rs) e ol B o ol
CMP.B @(d:16,Rs.W),@(d:32ERd.L) [B |6 |6 |8 S @(d:32+ERd) - @(d:16+Rs) —|1T 1T (T (T T
CMP.B @(d:16,Rs.W), @aa:16 B|5|5 |7 S D @aa:16 - @(d:16+Rs) —|1T]T (T (T (T
CMP.B @(d:16,Rs.W), @aa:32 Bl6 |5 |8 S D @aa:32 - @(d:16+Rs) e ol B o ol
CMP.B @(d:16,ERs.L), @ERd Bl4 |56 D S @ERd - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs.L), @ ERd+ B|4]5 |6 S |D @ERd - @(d:16+ERs) ERd32+1—>ERd32| —|T [T [T |T |T
CMP.B @(d:16,ERs.L), @ERd- B4 56 s |D @ERd - @(d:16+ERs) ERd32-15ERd32 |— [T | T |T [T [T
CMP.B @(d:16,ERs.L),@+ERd Bl4 6|7 s |D ERd32+1—ERd32| @ERd - @(d:16+ERs) —|1T 1T (T (T T
CMP.B @(d:16,ERs.L), @-ERd B[4 [6 |7 s |D ERd32-1—>ERd32 | @ERd - @(d:16+ERs) —|T (T[T (T2
CMP.B @(d:16,ERs.L),@(d:2,ERd) [B |4 |6 |7 D s @(1/2/3+ERd) - @(d:16+ERs) o ol Bl o ol
CMP.B @(d:16ERs.L),@(d:16,.ERd)  [B |5 |6 |7 D |s @(d:16+ERd) - @(d:16+ERs) —|1T1T (T (T T
CMP.B @(d:16,ERs.L),@(d:32,ERd)  [B |6 |6 |8 D |sS @(d:32+ERd) - @(d:16+ERs) — [T (T T T (T
CMP.B @(d:16ERs.L),@(d:16,Rd.B) [B |5 |6 |7 s @(d:16+RdL) - @(d:16+ERs) —|T (T[T [T ]|T
CMP.B @(d:16ERs.L),@(d:16,RAW) [B |5 |6 |7 S @(d:16+Rd) - @(d:16+ERs) —|1T1T (T (T T
CMP.B @(d:16,ERs.L),@(d:16,ERd.L) [B |5 |6 |7 S @(d:16+ERd) - @(d:16+ERs) — [T (T T T (T
CMP.B @(d:16,ERs.L),@(c:32,Rd.B) [B |6 |6 |8 s @(d:32+RdL) - @(d:16+ERs) —|T (T[T [T ]|T
CMP.B @(d:16,ERs.L),@(d:32,Rd.W) |B |6 |6 |8 S @(d:32+Rd) - @(d:16+ERs) —|1T]T(rcris
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Arithmetic operations (48)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @(d:16.ERs.L).@(c:32.ERIL) |B |6 |6 |8 5 @(d:32+ERd) - @(d:16+ERs) —|1T 1T (T (T
CMP.B @(d:16,ERs.L), @aa:16 B|5|5 |7 S @aa:16 - @(d:16+ERs) —|1T]T (T (T (T
CMP.B @(d:16,ERs.L), @aa:32 Bl6 |5 |8 S D @aa:32 - @(d:16+ERs) e ol B o ol
CMP.B @(d:32,Rs.B), @ERd B|5|5]|7 D S @ERd - @(d:32+Rsl) —|1T 1T (T (T T
CMP.B @(d:32,Rs.B), @ERd+ B|5]|5 |7 S |D @ERd - @(d:32+RsL) ERd32+1—-ERd32| —|T [T [T |T |T
CMP.B @(d:32,Rs.B), @ERd- B5 5|7 s |D @ERd - @(d:32+Rsl) ERd32-15ERd32 | — [T |T |T [T [T
CMP.B @(d:32,Rs.B), @+ERd B|5 6|8 s |D ERd32+1—ERd32| @ERd - @(d:32+Rsl) —|1T 1T (T (T T
CMP.B @(d:32,Rs.B), @-ERd B|5 |6 (8 s [D ERd32-1—ERd32 | @ERd - @(d:32+Rsl) —|1T]T (T (T (T
CMP.B @(d:32,Rs.B),@(d:2,ERd) [B |5 |6 |8 D [s @(1/2/3+ERd) - @(d:32+Rsl) e ol B o ol
CMP.B @(d:32,Rs.B),@(d:16,ERd) |B |6 |6 |8 D[S @(d:16+ERd) - @(d:32+RsL) —|1T 1T (T (T T
CMP.B @(d:32,Rs.B),@(d:32,ERd) [B |7 |6 |9 D s @(d:32+ERd) - @(d:32+Rsl) —|1T]T (T (T (T
CMP.B @(d:32,Rs.B), @(d:16,Rd.B) Ble |6 |8 s @(d:16+RdL) - @(d:32+Rsl) —|T (T[T [T |T
CMP.B @(d:32,Rs.B),@(d:16,RdW)  [B |6 [6 |8 S @(d:16+Rd) - @(d:32+Rsl) —|1T 1T (T (T T
CMP.B @(d:32,Rs.B), @(d:16,ERd.L) [B [6 [6 |8 S @(d:16+ERd) - @(d:32+Rsl) —|T (T[T (T2
CMP.B @(d:32,Rs B), @(d:32,Rd.B) B |7 |6 |9 s @(d:32+RdL) - @(d:32+Rsl) —|T (T[T [T ]|T
CMP.B @(d:32,Rs.B), @(d:32RdW)  [B |7 |6 |9 S @(d:32+Rd) - @(d:32+Rsl) —|1T 1T (T (T T
CMP.B @(d:32,Rs.B),@(d:32ERd.L) [B |7 |6 |9 S @(d:32+ERd) - @(d:32+Rsl) —|1T]T (T (T (T
CMP.B @(d:32,Rs.B), @aa:16 Bl6 |5 |8 S D @aa:16 - @(d:32+Rsl) o ol Bl o ol
CMP.B @(d:32,Rs.B), @aa:32 B|7 5|9 S D @aa:32 - @(d:32+Rsl) —|1T1T (T (T T
CMP.B @(d:32,Rs.W), @ERd B|5|5 |7 D S @ERd - @(d:32+Rs) —|1T]T (T (T (T
CMP.B @(d:32,Rs.W), @ERd+ B[5 5|7 s |D @ERd - @(d:32+Rs) ERd32+1—ERd32|— [T |T |T [T [T
CMP.B @(d:32,Rs.W), @ERd- B|5|5]7 s |D @ERd - @(d:32+Rs) ERd32-15ERd32 |—|T |T [T [T |T
CMP.B @(d:32,Rs.W), @+ERd B (5 [6 |8 s |D ERd32+1—>ERd32| @ERd - @(d:32+Rs) —|T (T[T (T2
CMP.B @(d:32,Rs.W),@-ERd B|5 |6 |8 s |p ERd32-1>ERd32 | @ERd - @(d:32+Rs) o ol Bl o ol
CMP.B @(d:32,Rs.W),@(d:2,ERd) |B |5 |6 |8 D |S @(1/2/3+ERd) - @(d:32+Rs) —|1T]T(rcris
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Arithmetic operations (49)

¢ uonoss

N’m Addressing Mode
g
5
o=
£3 g
2 3 y
—— - g
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.B @(d:32.Rs.W).@(d:16,ERd) Bl6 |6 |8 D |[s @(d:16+ERd) - @(d:32+Rs) —|1T 1T (T (T
CMP.B @(d:32,Rs.W), @(d:32,ERd) B |7 9 D |s @(d:32+ERd) - @(d:32+Rs) — (T[T T T (T
CMP.B @(d:32,Rs.W),@(d:16,RdB) [B |6 |6 |8 S @(d:16+RdL) - @(d:32+Rs) e ol B o ol
CMP.B @(d:32,Rs.W),@(d:16,RdW) [B |6 |6 |8 S @(d:16+Rd) - @(d:32+Rs) —|1T 1T (T (T T
CMP.B @(d:32,Rs.W),@(d:16,ERd.L) [B |6 |6 |8 S @(d:16+ERd) - @(d:32+Rs) — (T[T T T (T
CMP.B @(d:32,Rs.W),@(d:32,RdB) [B |7 |6 |9 S @(d:32+RdL) - @(d:32+Rs) e ol B o ol
CMP.B @(d:32,Rs.W),@(d:32,RdW) [B |7 |6 |9 S @(d:32+Rd) - @(d:32+Rs) —|1T 1T (T (T T
CMP.B @(d:32,Rs.W),@(d:32ERd.L) [B [7 [6 |9 S @(d:32+ERd) - @(d:32+Rs) —|T (T[T (T2
CMP.B @(d:32,Rs.W), @aa:16 Bl6 |5 |8 S D @aa:16 - @(d:32+Rs) e ol B o ol
CMP.B @(d:32,Rs.W), @aa:32 B|7 5|9 S D @aa:32 - @(d:32+Rs) —|1T 1T (T (T T
CMP.B @(d:32,ERs.L), @ERd B|5|5 |7 D S @ERd - @(d:32+ERs) —|1T]T (T (T (T
CMP.B @(d:32,ERs.L), @ERd+ B5 5|7 s |D @ERd - @(d:32+ERs) ERd32+1—ERd32|— [T |T |T [T [T
CMP.B @(d:32,ERs.L), @ERd- B|5|5]|7 s |D @ERd - @(d:32+ERs) ERd32-15ERd32 |—|T |T [T [T |T
CMP.B @(d:32,ERs.L), @+ERd B |5 [6 |8 s |D ERd32+1—>ERd32| @ERd - @(d:32+ERs) —|T (T[T (T2
CMP.B @(d:32,ERs.L),@-ERd B|5 |6 |8 s |p ERd32-1>ERd32 | @ERd - @(d:32+ERs) o ol Bl o ol
CMP.B @(d:32,ERs.L),@(d:2,ERd) |B |5 |6 |8 D |s @(1/2/3+ERd) - @(d:32+ERs) —|1T 1T (T (T T
CMP.B @(d:32,ERs.L),@(d:16,ER))  [B |6 |6 |8 D |sS @(d:16+ERd) - @(d:32+ERs) — [T (T T T (T
CMP.B @(d:32,ERs.L),@(d:32.ER))  |B |7 [6 |9 D |s @(d:32+ERd) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.B @(d:32ERs.L),@(d:16,Rd.B) |B |6 |6 |8 S @(d:16+RdL) - @(d:32+ERs) —|1T1T (T (T T
CMP.B @(d:32,ERs.L),@(d:16,RdW) [B |6 |6 |8 S @(d:16+Rd) - @(d:32+ERs) — [T (T T T (T
CMP.B @(d:32,ERs.L),@(d:16,ERd.L) |B [6 [6 |8 s @(d:16+ERd) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.B @(d:32ERs.L),@(d:32,Rd.B) [B |7 |6 |9 S @(d:32+RdL) - @(d:32+ERs) —|1T1T (T (T T
CMP.B @(d:32,ERs.L),@(d:32,RdW) [B |7 [6 |9 S @(d:32+Rd) - @(d:32+ERs) — [T (T T T (T
CMP.B @(d:32,ERs.L),@(d:32.ERd.L) |B [7 [6 |9 s @(d:32+ERd) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.B @(d:32,ERs.L), @aa:16 Bl6 |58 S D @aa:16 - @(d:32+ERs) —|1T]T(rcris
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Arithmetic operations (50)

N’m Addressing Mode
g
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
g 19 gl &gl =
g | | afu g . it 2
Instructio = = gl 2 @;J @ Operation* Condition Code*
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.B @(d:32.ERs.L).@aa:32 B|7 |59 S D @aa:32 @(d:32+ERs) —|1T 1T (T (T
CMP.B @aa:16,@ERd B|3 |35 D S @ERd @aa:16 —|1T]T (T (T (T
CMP.B @aa:16,@ERd+ B|3|3]5 D |s @ERd @aa:16 ERd32+1-ERd32| — [T [T |7 |T |T
CMP.B @aa:16,@ERd- B|3 |3 |5 D[S @ERd @aa:16 ERd32-15ERd32 |—|T [T [T [T |T
CMP.B @aa:16,@+ERd B|3 |46 D[S ERd32+1—ERd32| @ERd @aa:16 et O RO RO O
CMP.B @aa:16,@-ERd B[3]4]6 D [s ERd32-15ERd32 | @ERd @aa:16 —1T 1T (T[T
CMP.B @aa:16,@(d:2,ERd) B|3 |46 D S @(1/2/3+ERd) @aa:16 —|1T 1T (T (T T
CMP.B @aa:16,@(d:16,ERd) B[4 |4 ]6 D S @(d:16+ERd) @aa:16 —|T (T[T (T2
CMP.B @aa:16,@(d:32,ERd) B|5 |4 |7 D S @(d:32+ERd) @aa:16 e ol B o ol
CMP.B @aa:16,@(d:16,Rd.B) Bl4 46 D S @(d:16+RdL) @aa:16 e O KO O Ol
CMP.B @aa:16,@(d:16,Rd.W) Bl4]4 6 D S @(d:16+Rd) @aa:16 —|1T]T (T (T (T
CMP.B @aa:16,@(d:16,ERd.L) Bl4 |46 D 5 @(d:16+ERd) @aa:16 e ol B o ol
CMP.B @aa:16,@(d:32,Rd.B) B|5 47 D S @(d:32+RdL) @aa:16 e O KO O Ol
CMP.B @aa:16,@(d:32,Rd.W) B|5 |4 |7 D S @(d:32+Rd) @aa:16 —|1T]T (T (T (T
CMP.B @aa:16,@(d:32,ERd.L) B|5 |4 |7 D 5 @(d:32+ERd) @aa:16 o ol Bl o ol
CMP.B @aa:16,@aa:16 Bl4 |36 S @aa:16 @aa:16 e O KO O Ol
CMP.B @aa:16,@aa:32 B|5 (3|7 S @aa:32 @aa:16 —|1T]T (T (T (T
CMP.B @aa:32, @ERd B[4]3]6 D s @ERd @aa:32 —|1T 1T (T[T |2
CMP.B @aa:32, @ERd+ B[4]3 |6 D s @ERd @aa:32 ERd32+1-ERd32| — [T [T |T [T |T
CMP.B @aa:32, @ERd- Bl4 |36 D[S @ERd @aa:32 ERd32-15ERd32 | —|T |T [T [T |T
CMP.B @aa:32,@+ERd B[4]a]7 D [s ERd32+1-ERd32| @ERd @aa:32 —|1T 1T (T[T |2
CMP.B @aa:32,@-ERd Bl44]7 D |s ERd32-1-ERd32 | @ERd @aa:32 —|1T1T (T (T T
CMP.B @aa:32,@(d:2,ERd) Bl4 |47 D S @(1/2/3+ERd) @aa:32 —|1T]T (T (T (T
CMP.B @aa:32,@(d:16,ERd) B|5 |4 |7 D S @(d:16+ERd) @aa:32 —[T |2 [T |T
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Arithmetic operations (51)

Addressing Mode

|
a
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
313 &l gl
ERE a5 =
Instructio g |4 gl 2 € 9 Operation*® Condition Code*”
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 EEE £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.B @aa:32.@(d:32.ERd) B|6 |4 |8 D S @(d:32+ERd) @aa:32 —|1T 1T (T (T
CMP.B @aa:32,@(d:16,Rd.B) B (5[4 |7 D S @(d:16+RdL) @aa:32 —|T (T[T (T2
CMP.B @aa:32,@(d:16,Rd.W) B|5 |4 |7 D S @(d:16+Rd) @aa:32 e ol B o ol
CMP.B @aa:32,@(d:16,ERd.L) B|5 47 D S @(d:16+ERd) @aa:32 e O KON O O
CMP.B @aa:32,@(d:32,Rd.B) B 6 [4 |8 D S @(d:32+RdL) @aa:32 —|T (T[T (T2
CMP.B @aa:32,@(d:32,Rd.W) Bl6 |4 |8 D S @(d:32+Rd) @aa:32 e ol B o ol
CMP.B @aa:32,@(d:32,ERd.L) Bl6 |48 D S @(d:32+ERd) @aa:32 e O KON O O
CMP.B @aa:32,@aa:16 B|5 (3|7 S @aa:16 @aa:32 —|1T]T (T (T (T
CMP.B @aa:32,@aa:32 Bl6[3 |8 S @aa:32 @aa:32 e ol B o ol
CMP.W #xx:3,Rd w1t |1]1]s |D Rd16 - #xx3 —|1T 1T (T (T T
CMP.W #xx:16,Rd w2 [1]2|s |D Rd16 #XX —|1T]T (T (T (T
CMP.W #xx:3, @ERd wl2 |2 |3 s D @ERd - a3 —1T 1T (T[T
CMP.W #xx:3,@aa:16 w|3 [2 |4 [s D @aa:16 - #xx3 —|1T 1T (T (T T
CMP.W #xx:3, @aa:32 w4 [2]5]|s D @aa:32 - #xx3 et O RO RO O
CMP.W #xx:16, @ERd w3 |3 4 [s D @ERd - dxx —|1T 1T (T[T |2
CMP.W #xx:16, @ERd+ w|3 |3 4 [s D @ERd #xx ERd32+2-ERd32| — [T [T |T [T |2
CMP.W #xx:16, @ERd- w3 |3 |4 [s D @ERd #xx ERd32-25ERd32 |— [T [T |T [T |2
CMP.W #xx:16,@+ERd w3 |4 |4 [s D ERd32+2ERd32| @ERd #xx —|1T 1T (T[T |2
CMP.W #xx:16,@-ERd w|3 [4 |4 [s D ERd32-2-ERd32 | @ERd #xx —|1T1T (T (T T
CMP.W #xx:16,@(d:2,ERd) W|3 |4 |4 [s D @ (2/4/6+ERd) #xx —|T (T[T (T2
CMP.W #xx:16,@ (d:16,ERd) wla |4 |5 |s D @(d:16+ERd) - #xx o ol Bl o ol
CMP.W #xx:16,@(d:32,ERd) w|s [4 |6 [s D @(d:32+ERd) - #xx —|1T1T (T (T T
CMP.W #xx:16,@(d:16,Rd.B) W4 [4]5 ]S D @(d:16+RdL<<1) - #xx —|1T]T (T (T (T
CMP.W #xx:16, @ (d:16,Rd.W) wla |4 |5 |s D @(d:16+Rd<<1) -  #xx o ol Bl o ol
CMP.W #xx:16,@(d:16,ERd.L) W4 |4 )5S D @(d:16+ERd<<1) - #xx —|1T]T(rcris
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Arithmetic operations (52)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 R
g | 5 oyl g 2
Instructio 2 E gl 2 9 9 Operation*® Condition Code*
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 E :& Ey £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.W #xx:16.@(d:32.Rd.B) W5 |4 |6 |S D @(d:32+RdL<<1) - #xx —|1T 1T (T (T
CMP.W #xx:16, @ (d:32,Rd.W) W|5 |4 [6 |S D @(d:32+Rd<<1) - #xx — (T[T T T (T
CMP.W #xx:16,@(d:32,ERd.L) w5 |4 |6 [S D @(d:32+ERd<<1) - #xx e ol B o ol
CMP.W #xx:16,@aa: 16 W4 [3]5 ]S D @aa:16 - #xx —|1T 1T (T (T T
CMP.W #xx:16, @aa:32 W5 [3]6|S D @aa:32 - #xx —|1T]T (T (T (T
CMP.W Rs,Rd w1 |11 S Rd16 - _Rs16 —1T 1T (T[T
CMP.W Rs,@ERd w2 |3 |3 s [D @ERd - Rs16 —|1T 1T (T (T T
CMP.W Rs, @ERd+ w2 |3 |3 s D @ERd - Rsi6 ERd32+2-ERd32| — [T [T |T [T |2
CMP.W Rs, @ERd- wl2 |3 |3 S D @ERd - _Rs16 ERd32-2-ERd32 |—|T [T [T [T |T
CMP.W Rs,@+ERd w(2 |4 |4 S D ERd32+2—ERd32| @ERd - Rs16 e O KO O Ol
CMP.W Rs,@-ERd w2 |4 |4 S D ERd32-2—ERd32 | @ERd - __Rs16 et O RO RO O
CMP.W Rs, @(d:2,ERd) w2 |4 |4 S D @(2/4/6+ERd) - Rs16 e ol B o ol
CMP.W Rs, @(d:16,ERd) W|3 |4 |4 S D @(d:16+ERd) - Rs16 —|1T 1T (T (T T
CMP.W Rs, @(d:32,ERd) W4 |4 |5 S D @(d:32+ERd) - Rs16 — (T[T T T (T
CMP.W Rs, @(d:16,Rd.B) w3 |4 |4 S D @(d:16+RdL<<1) - Rs16 o ol Bl o ol
CMP.W Rs,@(d:16,Rd.W) W|3 |4 |4 S D @(d:16+Rd<<1) - Rs16 —|1T 1T (T (T T
CMP.W Rs,@(d:16,ERd.L) w|3 |4 [4 S D @(d:16+ERd<<1) - Rs16 — [T (T T T (T
CMP.W Rs, @(d:32,Rd.B) W4 |4 |5 S D @(d:32+RdL<<1) - Rs16 o ol Bl o ol
CMP.W Rs, @(d:32,Rd.W) Wl4 |4 |5 S D @(d:32+Rd<<1) - Rs16 —|1T1T (T (T T
CMP.W Rs,@(d:32,ERd.L) w4 |4 5 S D @(d:32+ERd<<1) - Rs16 — [T (T T T (T
CMP.W Rs,@aa:16 w|3 |3 |4 S D @aa:16 - _Rs16 —|1T 1T (T[T |2
CMP.W Rs, @aa:32 w(4 |3 |5 S D @aa:32 - Rs16 —|1T1T (T (T T
CMP.W @ERs,Rd w2 |2 |3 D s Rd16 - @ERs —|1T]T (T (T (T
CMP.W @ERs+,Rd w|2 |3 |3 D S Rd16 - _@ERs —|1T 1T (T[T |2
CMP.W @ERs-,Rd w(2 |3 |3 D S Rd16 - @ERs —|T 1T (T[T (T
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Arithmetic operations (53)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
2 |8 HEK
g 19 R
g | 5 oyl g 2
Instructio 2 E gl 2 9 9 Operation*® Condition Code*
IERE HEEEA
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.W @+ERs.Rd wl2 |4 |4 D s Rd16 @ERs —|1T 1T (T (T
CMP.W @-ERs,Rd w2 |4 |4 D S Rd16 @ERs —|1T]T (T (T (T
CMP.W @(d:2,ERs),Rd wl2 |4 |4 D S Rd16 @(2/4/6+ERs) e ol B o ol
CMP.W @(d:16,ERs),Rd W|3 |4 |4 D S Rd16 @(d:16+ERs) —|1T 1T (T (T T
CMP.W @(d:32,ERs),Rd w4 |4 |5 D S Rd16 @(d:32+ERs) —|1T]T (T (T (T
CMP.W @(d:16,Rs.B),Rd w(3 |4 |4 D S Rd16 @(d:16+RsL<<1) e ol B o ol
CMP.W @(d:16,Rs.W),Rd W|3 |4 |4 D S Rd16 @(d:16+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:16,ERs.L),Rd W(3 |4 |4 D S Rd16 @(d:16+ERs<<1) —|1T]T (T (T (T
CMP.W @(d:32,Rs.B),Rd wla |4 |5 D S Rd16 @(d:32+RsL<<1) e ol B o ol
CMP.W @(d:32,Rs.W),Rd Wl4 |4 |5 D S Rd16 @(d:32+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:32,ERs.L),Rd w4 |4 |5 D S Rd16 @(d:32+ERs<<1) —|1T]T (T (T (T
CMP.W @aa:16,Rd w3 |2 |4 D s Rd16 @aa:16 —1T 1T (T[T
CMP.W @aa:32,Rd wl4 |2 |5 D S Rd16 @aa:32 e O KO O Ol
CMP.W @ERs, @ERd w2 |3 |4 S @ERd @ERs —|1T]T (T (T (T
CMP.W @ERs, @ERd+ wl2 |3 |4 S D @ERd @ERs ERd32+2—ERd32| — [T [T |7 |T |T
CMP.W @ERs, @ERd- w2 |3 |4 S D @ERd @ERs ERd32-2-ERd32 |—|T [T [T [T |T
CMP.W @ERs,@+ERd w2 |4 |5 S D ERd32+2—ERd32| @ERd @ERs et O RO RO O
CMP.W @ERs,@-ERd w2 |4 |5 s D ERd32-25ERd32 | @ERd @ERs —|1T 1T (T[T |2
CMP.W @ERs, @(d:2,ERd) w(2 |4 |5 s [D @(2/4/6+ERd) @ERs e O KO O Ol
CMP.W @ERs, @(d:16,ERd) W(3 |4 |5 s [D @(d:16+ERd) @ERs —|1T]T (T (T (T
CMP.W @ERs, @(d:32,ERd) wla |4 |6 s |p @(d:32+ERd) @ERs o ol Bl o ol
CMP.W @ERs, @(d:16,Rd.B) w|3 |4 |5 S D @(d:16+RdL<<1) - @ERs —|1T1T (T (T T
CMP.W @ERs, @(d:16,Rd.W) w3 |4 |5 S D @(d:16+Rd<<1) @ERs —|T (T[T (T2
CMP.W @ERs, @(d:16,ERd.L) w(3 |4 |5 S D @(d:16+ERd<<1) - @ERs o ol Bl o ol
CMP.W @ERs, @(d:32,Rd.B) W|4 |4 |6 S D @(d:32+RdL<<1) - @ERs —|1T]T(rcris
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Arithmetic operations (54)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
g | 5 oyl g 2
Instructio g |4 gl 2 € 9 Operation*® Condition Code*
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.W @ERs.@(d:32.Rd.W) w4 |4 |6 S D @(d:32+Rd<<1) @ERs —|1T 1T (T (T
CMP.W @ERs, @(d:32,ERd.L) W4 |4 |6 s D @(d:32+ERd<<1) - @ERs —|T (T[T (T2
CMP.W @ERs,@aa:16 w3 |3 |5 s D @aa:16 @ERs —1T 1T (T[T
CMP.W @ERs, @aa:32 w|4 |3 |6 S D @aa:32 @ERs —|1T 1T (T (T T
CMP.W @ERs+ @ERd W(3 |4 |5 D S @ERd @ERs ERs32+2—ERs32 et O RO RO O
CMP.W @ERs+, @ERd+ w|3 |4 |5 S @ERd @ERs ERs32+2—ERs32 |[ERd32+2—ERd32[ — | T |T [T [T |T
CMP.W @ERs+, @ERd- W(3 |4 |5 S @ERd @ERs ERs32+2ERs32 |[ERd32-2-ERd32 [ — |7 |7 [T [T [T
CMP.W @ERs+,@+ERd w|3 |5 [6 S ERd32+2—ERd32| @ ERd @ERs ERs32+2—ERs32 — (T[T T T (T
CMP.W @ERs+,@-ERd w3 |5 |6 s ERd32-25ERd32 | @ERd @ERs ERs32+2ERs32 —1T 1T (T[T
CMP.W @ERs+,@(d:2,ERd) w|3 |5 |6 D S @(2/4/6+ERd) @ERs ERs32+2-ERs32 —|1T 1T (T (T T
CMP.W @ERs+, @(d:16,ERd) w4 |5 |6 D S @(d:16+ERd) @ERs ERs32+2—ERs32 et O RO RO O
CMP.W @ERs+,@(d:32,ERd) w(s |5 |7 D s @(d:32+ERd) @ERs ERs32+2ERs32 —1T 1T (T[T
CMP.W @ERs+,@(d:16,Rd.B) w|4 |5 |6 D |s @(d:16+RdL<<1) - @ERs ERs32+2ERs32 —|1T 1T (T (T T
CMP.W @ERs+,@(d:16,Rd.W) w4 |5 [6 D [s @(d:16+Rd<<1) @ERs ERs32+2—ERs32 — (T[T T T (T
CMP.W @ERs+,@(d:16ERd.L)  [W|4 [5 |6 D |s @(d:16+ERd<<1) - @ERs ERs32+2ERs32 —|1T 1T (T[T |2
CMP.W @ERs+,@(d:32,Rd.B) w|5 |5 |7 D |s @(d:32+RdL<<1) - @ERs ERs32+2ERs32 —|1T 1T (T (T T
CMP.W @ERs+, @(d:32,Rd.W) w|5 |5 |7 D [s @(d:32+Rd<<1) @ERs ERs32+2—ERs32 — [T (T T T (T
CMP.W @ERs+ @(d:32ERdL) [W|5 |5 |7 D [s @(d:32+ERd<<1) - @ERs ERs32+2ERs32 o ol Bl o ol
CMP.W @ERs+,@aa:16 wl4 |4 |6 s |D @aa:16 @ERs ERs32+2ERs32 —|1T1T (T (T T
CMP.W @ERs+,@aa:32 w(s |4 |7 s [D @aa:32 @ERs ERs32+2—ERs32 et O RO RO O
CMP.W @ERs-,@ERd w3 |4 |5 D s @ERd @ERs ERs32-2—ERs32 —|1T 1T (T[T |2
CMP.W @ERs-, @ERd+ w|3 |4 |5 S @ERd @ERs ERs32-2-ERs32 |ERd32+2ERd32| — [T [T |T |T [T
CMP.W @ERs-, @ERd- W|3 [4 [5 S @ERd @ERs ERs32-2—ERs32 [ERd32-2—-ERd32 [ — [T | T |T [T [T
CMP.W @ERs-,@+ERd w3 |5 |6 s ERd32+2ERd32| @ERd @ERs ERs32-2—ERs32 —|1T 1T (T[T |2
CMP.W @ERs-,@-ERd W|3 |5 |6 S ERd32-2-ERd32 | @ERd @ERs ERs32-2-ERs32 —|1T]T(rcris
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Arithmetic operations (55)

¢ uonoss

N’m Addressing Mode
a
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
n Mnemonic % E % :& 3 £ ‘-‘@J *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.W @ERs-.@(d:2.ERd) W3 |5 |6 D S @(2/4/6+ERd) - @ERs ERs32-2ERs32 —|1T 1T (T (T
CMP.W @ERs-,@(d:16,ERd) W|4 [5 [6 D S @(d:16+ERd) -  @ERs ERs32-2—ERs32 —|T|T(T(T]|T
CMP.W @ERs-,@(d:32,ERd) w(s |5 |7 D S @(d:32+ERd) - @ERs ERs32-2-ERs32 e ol B o ol
CMP.W @ERs-,@(d:16,Rd.B) W|4 |5 |6 D |s @(d:16+RdL<<1) - @ERs ERs32-2—ERs32 —|1T 1T (T (T T
CMP.W @ERs-,@(d:16,Rd.W) W|4 [5 [6 D[S @(d:16+Rd<<1) - @ERs ERs32-2—ERs32 —|T|T (T[T ]|T
CMP.W @ERs-,@(d:16,ERd.L) wl4 |5 |6 D |s @(d:16+ERd<<1) - @ERs ERs32-2-ERs32 —1T 1T (T[T
CMP.W @ERs-,@(d:32,Rd.B) w|5 |5 |7 D |s @(d:32+RdL<<1) - @ERs ERs32-2—ERs32 —|1T 1T (T (T T
CMP.W @ERs-, @(d:32,Rd.W) W|s5 [5 |7 D[S @(d:32+Rd<<1) - @ERs ERs32-2—ERs32 —|T|T (T[T ]|T
CMP.W @ERs-,@(d:32,ERd.L) w(s |5 |7 D [s @(d:32+ERd<<1) - @ERs ERs32-2ERs32 e ol B o ol
CMP.W @ERs-,@aa:16 w4 |4 |6 s |p @aa:16 - _@ERs ERs32-2ERs32 —|T T (T |2
CMP.W @ERs-, @aa:32 W[5 |4 |7 s |D @aa:32 - _@ERs ERs32-2-ERs32 —|T (T[T (T2
CMP.W @+ERs,@ERd w|3 |5 |5 D s ERs32+2ERs32 @ERd - _@ERs —1T 1T (T[T
CMP.W @+ERs, @ERd+ w|3 |5 |5 S ERs32+2—ERs32 @ERd - @ERs ERd32+2-ERd32| —|T [T [T [T |T
CMP.W @+ERs, @ERd- W|3 [5 [5 S ERs32+2—ERs32 @ERd - @ERs ERd32-2—ERd32 [—|T |T [T [T |T
CMP.W @+ERs,@+ERd w3 |e |6 s ERs32+2ERs32 | ERd32+2>ERd32| @ERd - _@ERs —|1T 1T (T[T |2
CMP.W @+ERs, @-ERd w|3 |6 |6 S ERs32+2—ERs32 | ERd32-2—ERd32 | @ ERd - _@ERs —|1T 1T (T (T T
CMP.W @+ERs, @(d:2,ERd) w3 |6 |6 D S ERs32+2—ERs32 @(2/4/6+ERd) - @ERs —|T (T[T (T2
CMP.W @+ERs, @(d:16,ERd) wl4 |6 |6 D s ERs32+2ERs32 @(d:16+ERd) - @ERs o ol Bl o ol
CMP.W @+ERs, @(d:32,ERd) w|5 |6 |7 D S ERs32+2ERs32 @(d:32+ERd) - @ERs —|1T1T (T (T T
CMP.W @+ERs, @(d:16,Rd.B) W4 |6 |6 D |S ERs32+2—ERs32 @(d:16+RdL<<1) - @ERs —|T (T[T (T2
CMP.W @+ERs, @(d:16,Rd.W) wl4 |6 |6 D [s ERs32+2ERs32 @(d:16+Rd<<1) - @ERs o ol Bl o ol
CMP.W @+ERs,@(d:16,ERd.L)  [W|4 [6 |6 D |s ERs32+2ERs32 @(d:16+ERd<<1) - @ERs —|1T1T (T (T T
CMP.W @+ERs, @(d:32,Rd.B) w5 |6 |7 D |S ERs32+2—ERs32 @(d:32+RdL<<1) - @ERs —|T (T[T (T2
CMP.W @+ERs, @(d:32,Rd.W) w(s |6 |7 D [s ERs32+2ERs32 @(d:32+Rd<<1) - @ERs o ol Bl o ol
CMP.W @+ERs,@(d:32,ERd.L) (W5 [6 |7 D |S ERs32+2-ERs32 @(d:32+ERd<<1) - @ERs —|1T]T(rcris
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Arithmetic operations (56)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
g 19 gl &gl =
g | REEE . it 2
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
o = 5| 9 ¥| & 6| 8] 8] ¢f @] ||Operation peral perati P P
CMP CMP.W @+ERs.@aa:16 wl4 |5 |6 s |D ERs32+2ERs32 @aa:16 - _@ERs —|1T 1T (T (T
CMP.W @+ERs, @aa:32 w(s |5 |7 s [D ERs32+2—-ERs32 @aa:32 - _@ERs et O RO RO O
CMP.W @-ERs, @ERd w|3|s |5 D s ERs32-25ERs32 @ERd - _@ERs —1T 1T (T[T
CMP.W @-ERs, @ERd+ w|3 |5 |5 S ERs32-2—ERs32 @ERd - @ERs ERd32+2-ERd32| —|T [T [T [T |T
CMP.W @-ERs, @ERd- w3 |5 |5 s ERs32-2-ERs32 @ERd - _@ERs ERd32-25ERd32 |— [T [T |T [T |2
CMP.W @-ERs,@+ERd w3 |e |6 s ERs32-2ERs32 |ERd32+2>ERd32| @ERd - _@ERs —1T 1T (T[T
CMP.W @-ERs, @-ERd w|3 |6 |6 S ERs32-2—ERs32 |ERd32-2—ERd32 | @ERd - _@ERs —|1T 1T (T (T T
CMP.W @-ERs, @(d:2,ERd) w3 |6 |6 D S ERs32-2—ERs32 @(2/4/6+ERd) - @ERs —|T (T[T (T2
CMP.W @-ERs, @(d:16,ERd) wla |6 |6 D S ERs32-2ERs32 @(d:16+ERd) - @ERs e ol B o ol
CMP.W @-ERs, @(d:32,ERd) w|5 |6 |7 D S ERs32-2-ERs32 @(d:32+ERd) - _@ERs e O KO O Ol
CMP.W @-ERs, @(d:16,Rd.B) W4 |6 |6 D |S ERs32-2—ERs32 @(d:16+RdL<<1) - @ERs —|T (T[T (T2
CMP.W @-ERs, @(d:16,Rd.W) wl4 |6 |6 D [s ERs32-2ERs32 @(d:16+Rd<<1) - @ERs e ol B o ol
CMP.W @-ERs, @(d:16,ERd.L) W|4 |6 |6 D |s ERs32-2—ERs32 @(d:16+ERd<<1) - @ERs —|1T 1T (T (T T
CMP.W @-ERs, @(d:32,Rd.B) w5 |6 |7 D |S ERs32-2—ERs32 @(d:32+RdL<<1) - @ERs —|T (T[T (T2
CMP.W @-ERs, @(d:32,Rd.W) w(s |6 |7 D [s ERs32-2ERs32 @(d:32+Rd<<1) - @ERs o ol Bl o ol
CMP.W @-ERs, @(d:32,ERd.L) w(5 |6 |7 D |s ERs32-2—ERs32 @(d:32+ERd<<1) - @ERs —|1T 1T (T (T T
CMP.W @-ERs,@aa:16 w4 |5 |6 s [D ERs32-2—ERs32 @aa:16 - _@ERs —|1T]T (T (T (T
CMP.W @-ERs, @aa:32 wls |5 |7 s |p ERs32-25ERs32 @aa:32 - _@ERs —|1T 1T (T[T |2
CMP.W @(d:2,ERs), @ERd w|3 |5 |5 D |s @ERd - @(2/4/6+ERs) —|1T1T (T (T T
CMP.W @(d:2,ERs), @ERd+ W|3 |5 |5 S D @ERd - @(2/4/6+ERs) ERd32+2—ERd32| — [T |T |T |T [T
CMP.W @(d:2,ERs), @ERd- w|3 |5 |5 S D @ERd - @(2/4/6+ERs) ERd32-2ERd32 |— [T |T |T [T [T
CMP.W @(d:2,ERs),@+ERd w|3 |6 |6 S D ERd32+2—ERd32| @ERd - @(2/4/6+ERs) —|1T1T (T (T T
CMP.W @(d:2,ERs),@-ERd w(3 |6 |6 S D ERd32-2—ERd32 | @ERd - @(2/4/6+ERs) —|1T]T (T (T (T
CMP.W @(d:2,ERs),@(d:2ERd) [W|3 |6 |6 s @(2/4/6+ERd) - @(2/4/6+ERs) o ol Bl o ol
CMP.W @(d:2,ERs),@(d:16,ERd) |W|4 |6 |6 S @(d:16+ERd) - @(2/4/6+ERs) —|1T]T(rcris
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Arithmetic operations (57)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:2.ERs).@(d:32.ERd) [W|5 |6 |7 S @(d:32+ERd) - @(2/4/6+ERs) —|1T 1T (T (T
CMP.W @(d:2,ERs),@(d:16,Rd.B) [W|4 |6 |6 s [D @(d:16+RdL<<1) - @(2/4/6+ERs) o O P
CMP.W @(d:2,ERs),@(d:16,Rd.W) [W|4 |6 |6 s |p @(d:16+Rd<<1) - @(2/4/6+ERs) e ol B o ol
CMP.W @(d:2ERs).@(d:16ERdL)  [W|4 [6 |6 s |D @(d:16+ERd<<1) - @(2/4/6+ERs) —|1T 1T (T (T T
CMP.W @(d:2,ERs),@(d:32,Rd.B) [W|5 |6 |7 s [D @(d:32+RdL<<1) - @(2/4/6+ERs) o O P
CMP.W @(d:2,ERs),@(d:32,Rd.W) [W|5 |6 |7 s |p @(d:32+Rd<<1) - @(2/4/6+ERs) e ol B o ol
CMP.W @(d:2ERs).@(d:32ERdL)  [W]|5 [6 |7 s |D @(d:32+ERd<<1) - @(2/4/6+ERs) —|1T 1T (T (T T
CMP.W @(d:2,ERs), @aa:16 w4 |5 |6 S D @aa:16 - @(2/4/6+ERs) o O P
CMP.W @(d:2,ERs), @aa:32 w(s |5 |7 S D @aa:32 - @(2/4/6+ERs) e ol B o ol
CMP.W @(d:16,ERs), @ERd W|4 |5 |6 D |s @ERd - @(d:16+ERs) —|1T 1T (T (T T
CMP.W @(d:16,ERs), @ERd+ W|4 [5 [6 S D @ERd - @(d:16+ERs) ERd32+2—ERd32| — [T [T | [T [T
CMP.W @(d:16,ERs), @ERd- w4 |5 |6 S D @ERd - @(d:16+ERs) ERd32-2ERd32 |— [T |T |T [T [T
CMP.W @(d:16,ERs), @+ERd wl4 |6 |7 S D ERd32+2—ERd32| @ERd - @(d:16+ERs) —|1T 1T (T (T T
CMP.W @(d:16,ERs), @-ERd w4 |6 |7 S D ERd32-2—ERd32 | @ERd - @(d:16+ERs) —[T || [T T
CMP.W @(d:16,ERs),@(d:2,ERd) [W|4 |6 |7 s @(2/4/6+ERd) - @(d:16+ERs) o ol Bl o ol
CMP.W @(d:16,ERs),@(d:16,ERd) [W|5 |6 |7 S @(d:16+ERd) - @(d:16+ERs) —|1T 1T (T (T T
CMP.W @(d:16,ERs),@(d:32,ERd) [W|6 |6 |8 S @(d:32+ERd) - @(d:16+ERs) o O P
CMP.W @(d:16ERs), @(d:16,RdB)  |W|5 |6 |7 s |p @(d:16+RdL<<1) - @(d:16+ERs) o ol Bl o ol
CMP.W @(d:16,ERs), @(d:16,RdW) (W5 [6 |7 s |D @(d:16+Rd<<1) - @(d:16+ERs) —|1T1T (T (T T
CMP.W @(d:16,ERs),@(d:16,ERd.L) (W[5 [6 |7 s [D @(d:16+ERd<<1) - @(d:16+ERs) —|T T[T (T ]|
CMP.W @(d:16ERs), @(d:32,RdB)  |W|6 |6 |8 s |p @(d:32+RdL<<1) - @(d:16+ERs) o ol Bl o ol
CMP.W @(d:16,ERs), @(c:32,RdW)  [W|6 [6 |8 s |D @(d:32+Rd<<1) - @(d:16+ERs) —|1T1T (T (T T
CMP.W @(d:16,ERs), @(d:32.ERd.L)  [W[6 [6 |8 s |D @(d:32+ERd<<1) - @(d:16+ERs) —[T || [T T
CMP.W @(d:16,ERs), @aa:16 w(s |5 |7 S D @aa:16 - @(d:16+ERs) —[T |2 [T |T
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Arithmetic operations (58)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE S é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:16.ERs). @aa:32 w6 |5 |8 S D @aa:32 - @(d:16+ERs) —|1T 1T (T (T
CMP.W @(d:32,ERs), @ERd w(s |5 |7 D [s @ERd - @(d:32+ERs) —|1T]T (T (T (T
CMP.W @(d:32,ERs), @ERd+ w5 |5 |7 S D @ERd - @(d:32+ERs) ERd32+2-ERd32| — [T |T |T [T [T
CMP.W @(d:32,ERs), @ERd- w|5 |5 |7 S D @ERd - @(d:32+ERs) ERd32-2-ERd32 |—|T [T [T [T |T
CMP.W @(d:32,ERs), @ +ERd w5 |6 |8 S D ERd32+2—>ERd32| @ERd - @(d:32+ERs) —|T (T[T (T2
CMP.W @(d:32,ERs),@-ERd w(s |6 |8 S D ERd32-2ERd32 | @ERd - @(d:32+ERs) e ol B o ol
CMP.W @(d:32,ERs),@(d:2ERd) [W|5 |6 |8 S @(2/4/6+ERd) - @(d:32+ERs) —|1T 1T (T (T T
CMP.W @(d:32,ERs),@(d:16,ERd) [W|6 |6 |8 S @(d:16+ERd) - @(d:32+ERs) —|1T]T (T (T (T
CMP.W @(d:32,ERs),@(d:32,ERd) [W|7 |6 |9 s @(d:32+ERd) - @(d:32+ERs) e ol B o ol
CMP.W @(d:32,ERs), @(c:16,RdB)  [W|6 [6 |8 s |D @(d:16+RdL<<1) - @(d:32+ERs) —|1T 1T (T (T T
CMP.W @(d:32,ERs),@(d:16,RdW)  [W|6 |6 |8 s [D @(d:16+Rd<<1) - @(d:32+ERs) — (T[T T T (T
CMP.W @(d:32,ERs), @(d:16ERd.L) |[W|6 |6 |8 s |p @(d:16+ERd<<1) - @(d:32+ERs) —|T (T[T [T |T
CMP.W @(d:32,ERs), @(c:32,RdB)  [W|7 [6 |9 s |D @(d:32+RdL<<1) - @(d:32+ERs) —|1T 1T (T (T T
CMP.W @(d:32,ERs),@(d:32,RdW) [W]|7 [6 |9 s [D @(d:32+Rd<<1) - @(d:32+ERs) — (T[T T T (T
CMP.W @(d:32,ERs), @(d:32ERd.L)  [W|7 |6 |9 s |p @(d:32+ERd<<1) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.W @(d:32,ERs),@aa:16 w(6 |5 |8 S D @aa:16 - @(d:32+ERs) —|1T 1T (T (T T
CMP.W @(d:32,ERs), @aa:32 w7 |5 |9 S D @aa:32 - @(d:32+ERs) —|1T]T (T (T (T
CMP.W @(d:16,Rs.B), @ERd wla |5 |6 D S @ERd - @(d:16+RsL<<1) o ol Bl o ol
CMP.W @(d:16,Rs.B), @ERd+ W|4 |5 |6 s |D @ERd - @(d:16+RsL<<1) ERd32+2-ERd32| —|T [T [T [T |T
CMP.W @(d:16,Rs.B), @ERd- w4 |5 |6 s [D @ERd - @(d:16+RsL<<1) ERd32-2-5ERd32 |—|T |T [T [T |T
CMP.W @(d:16,Rs.B), @+ERd wla |6 |7 s [ ERd32+2—ERd32| @ERd - @(d:16+RsL<<1) o ol Bl o ol
CMP.W @(d:16,Rs.B),@-ERd wl4 |6 |7 s |D ERd32-2ERd32 | @ERd - @(d:16+RsL<<1) —|1T1T (T (T T
CMP.W @(d:16,Rs.B),@(d:2,ERd) [W|4 |6 |7 D[S @(2/4/6+ERd) - @(d:16+RsL<<1) —|1T]T (T (T (T
CMP.W @(d:16,Rs.B), @(d:16,ERd) w5 |6 |7 D |S @(d:16+ERd) - @(d:16+RsL<<1) o ol Bl o ol
CMP.W @(d:16,Rs.B),@(d:32ERd)  [W|6 |6 |8 D |S @(d:32+ERd) - @(d:16+RsL<<1) —|T 1T (T[T (T
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Arithmetic operations (59)

¢ uonoss

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:16.Rs.B).@(d:16.RdB)  [W|5 |6 |7 5 @(d:16+RdL<<1) - @(d:16+Rsl<<1) —|1T 1T (T (T
CMP.W @(d:16,Rs.B), @(d:16,RdW) (W5 7 S @(d:16+Rd<<1) - @(d:16+RsL<<1) — (T[T T T (T
CMP.W @(d:16,Rs.B),@(d:16ERd.L) [W|5 |6 |7 S @(d:16+ERd<<1) - @(d:16+RsL<<1) e ol B o ol
CMP.W @(d:16,Rs.B),@(d:32,Rd.B) _[W|6 [6 |8 S @(d:32+RdL<<1) -  @(d:16+RsL<<1) —|1T 1T (T (T T
CMP.W @(d:16,Rs.B),@(d:32,RdW) [W[6 [6 |8 S @(d:32+Rd<<1) - @(d:16+RsL<<1) —|T (T[T (T2
CMP.W @(d:16,Rs.B),@(d:32ERd.L) [W|6 |6 |8 S @(d:32+ERd<<1) - @(d:16+RsL<<1) e ol B o ol
CMP.W @(d:16,Rs.B), @aa:16 w|5 |5 |7 S D @aa:16 - @(d:16+RsL<<1) —|1T 1T (T (T T
CMP.W @(d:16,Rs.B), @aa:32 w(e |5 |8 S D @aa:32 - @(d:16+RsL<<1) —|1T]T (T (T (T
CMP.W @(d:16,Rs.W), @ERd wl4 |5 |6 D S @ERd - @(d:16+Rs<<1) e ol B o ol
CMP.W @(d:16,Rs.W), @ERd+ w|4 |5 |6 s |D @ERd - @(d:16+Rs<<1) ERd32+2-ERd32| —|T [T [T [T |T
CMP.W @(d:16,Rs.W), @ERd- w4 |5 |6 s [D @ERd - @(d:16+Rs<<1) ERd32-2-ERd32 | —|T |T [T [T |T
CMP.W @(d:16,Rs.W), @+ERd wla |6 |7 s |p ERd32+2—ERd32| @ERd - @(d:16+Rs<<1) e ol B o ol
CMP.W @(d:16,Rs.W),@-ERd wl4 |6 |7 s |D ERd32-2ERd32 | @ERd - @(d:16+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:16,Rs.W),@(d:2,ERd) [W|4 |6 |7 D s @(2/4/6+ERd) - @(d:16+Rs<<1) —|1T]T (T (T (T
CMP.W @(d:16,Rs.W),@(d:16 ERd)  |W|5 [6 |7 D |s @(d:16+ERd) - @(d:16+Rs<<1) —|T (T[T [T ]|T
CMP.W @(d:16,Rs.W),@(c:32,ERd)  |W|6 |6 |8 D |s @(d:32+ERd) - @(d:16+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:16,Rs.W),@(d:16,Rd.B) W[5 [6 |7 S @(d:16+RdL<<1) - @(d:16+Rs<<1) —|T (T[T (T2
CMP.W @(d:16,Rs.W),@(d:16,RdW) |W|5 |6 |7 s @(d:16+Rd<<1) - @(d:16+Rs<<1) —|1T 1T (T[T |2
CMP.W @(d:16,Rs.W),@(d:16,.ERd.L) |W|5 |6 |7 S @(d:16+ERd<<1) - @(d:16+Rs<<1) —|1T1T (T (T T
CMP.W @(d:16,Rs.W),@(d:32,Rd.B) [W[6 [6 |8 S @(d:32+RdL<<1) - @(d:16+Rs<<1) —|T (T[T (T2
CMP.W @(d:16,Rs.W),@(d:32,RdW) |W|6 |6 [8 s @(d:32+Rd<<1) - @(d:16+Rs<<1) —|1T 1T (T[T |2
CMP.W @(d:16,Rs.W),@(c:32,ERd.L) |W|6 |6 |8 S @(d:32+ERd<<1) - @(d:16+Rs<<1) —|1T1T (T (T T
CMP.W @(d:16,Rs.W), @aa:16 w(s |5 |7 S D @aa:16 - @(d:16+Rs<<1) —|1T]T (T (T (T
CMP.W @(d:16,Rs.W), @aa:32 wle |5 |8 S D @aa:32 - @(d:16+Rs<<1) o ol Bl o ol
CMP.W @(d:16,ERs.L), @ERd W|4 |5 |6 D S @ERd - @(d:16+ERs<<1) —|1T]T(rcris
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Arithmetic operations (60)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:16.ERs.L).@ERd+ _ [W|4 |5 |6 s [D @ERd - @(d:16+ERs<<1) ERd32+2—ERd32| — [T [T |T |T [T
CMP.W @(d:16,ERs.L), @ERd- w 6 s [D @ERd - @(d:16+ERs<<1) ERd32-2-ERd32 | —|T |T [T [T |T
CMP.W @(d:16,ERs.L),@+ERd  [W|4 |6 |7 s | ERd32+2—ERd32| @ERd - @(d:16+ERs<<1) e ol B o ol
CMP.W @(d:16,ERs.L),@-ERd wl4 |6 |7 s |D ERd32-2ERd32 | @ERd - @(d:16+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:16,ERs.L),@(d:2,ERd) [W|4 |6 |7 D s @(2/4/6+ERd) - @(d:16+ERs<<1) —|1T]T (T (T (T
CMP.W @(d:16ERs L), @(d:16,ERd) [W|5 |6 |7 D s @(d:16+ERd) - @(d:16+ERs<<1) e ol B o ol
CMP.W @(d:16,ERs.L),@(d:32,ERd) |W|6 |6 |8 D |s @(d:32+ERd) - @(d:16+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:16,ERs.L),@(d:16,Rd.B) W[5 [6 |7 S @(d:16+RdL<<1) - @(d:16+ERs<<1) —|T (T[T (T2
CMP.W @(d:16,ERs L), @(d:16,Rd.W) [W|5 |6 |7 S @(d:16+Rd<<1) - @(d:16+ERs<<1) e ol B o ol
CMP.W @(d:16,ERs.L),@(d:16,ERd.L) |W|5 |6 |7 S @(d:16+ERd<<1) - @(d:16+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:16,ERs.L),@(d:32,Rd.B) [W[6 [6 |8 S @(d:32+RdL<<1) - @(d:16+ERs<<1) —|T (T[T (T2
CMP.W @(d:16,ERs L), @(d:32,RdW) [W|6 |6 |8 S @(d:32+Rd<<1) - @(d:16+ERs<<1) e ol B o ol
CMP.W @(d:16,ERs.L),@(d:32,ERd.L) |W|6 |6 |8 S @(d:32+ERd<<1) - @(d:16+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:16,ERs.L),@aa:16 __ |W|5 |5 |7 S D @aa:16 - @(d:16+ERs<<1) —|1T]T (T (T (T
CMP.W @(d:16,ERs.L),@aa:32  [W|6 |5 |8 S D @aa:32 - @(d:16+ERs<<1) o ol Bl o ol
CMP.W @(d:32,Rs.B), @ERd w|5 |5 |7 D S @ERd - @(d:32+RsL<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.B), @ ERd+ Ww(s5 [5 |7 S |D @ERd - @(d:32+RsL<<1) ERd32+2—ERd32| —|T [T [T |T |T
CMP.W @(d:32,Rs.B), @ERd- w5 |5 |7 s |D @ERd - @(d:32+RsL<<1) ERd32-2ERd32 | — [T |T |T [T [T
CMP.W @(d:32,Rs.B), @+ERd w|5 |6 |8 s |D ERd32+2—ERd32| @ERd - @(d:32+RsL<<1) —|1T1T (T (T T
CMP.W @(d:32,Rs.B), @-ERd w5 |6 |8 s |D ERd32-2—ERd32 | @ERd - @(d:32+RsL<<1) —|T (T[T (T2
CMP.W @(d:32,Rs.B),@(d:2,ERd) [W|5 |6 |8 D [s @(2/4/6+ERd) - @(d:32+Rsl<<1) o ol Bl o ol
CMP.W @(d:32,Rs.B),@(d:16,ERd) [W|6 |6 |8 D[S @(d:16+ERd) - @(d:32+RsL<<1) —|1T1T (T (T T
CMP.W @(d:32,Rs.B),@(d:32,ERd) [W|7 |6 |9 D s @(d:32+ERd) - @(d:32+RsL<<1) —|1T]T (T (T (T
CMP.W @(d:32,Rs.B),@(d:16,RdB) [W|6 |6 |8 S @(d:16+RdL<<1) - @(d:32+Rsl<<1) o ol Bl o ol
CMP.W @(d:32,Rs.B),@(d:16,RdW) _[W|6 [6 |8 S @(d:16+Rd<<1) -  @(d:32+RsL<<1) —|1T]T(rcris
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Arithmetic operations (61)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
313 FEE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:32.Rs.B).@(d:16.ER.L) |W|6 |6 |8 5 @(d:16+ERd<<1) - @(d:32+RsL<<1) —|1T 1T (T (T
CMP.W @(d:32,Rs.B),@(d:32,Rd.B)  |W 9 S @(d:32+RdL<<1) - @(d:32+RsL<<1) — (T[T T T (T
CMP.W @(d:32,Rs.B),@(d:32,RdW) [W|7 |6 |9 S @(d:32+Rd<<1) - @(d:32+Rsl<<1) e ol B o ol
CMP.W @(d:32,Rs.B),@(d:32ERd.L) |W|7 |6 |9 S @(d:32+ERd<<1) - @(d:32+RsL<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.B), @aa:16 wl6 [5 [8 S D @aa:16 - @(d:32+RsL<<1) —|T|T (T[T ]|T
CMP.W @(d:32,Rs.B), @aa:32 w|7 |5 |9 S D @aa:32 - @(d:32+RsL<<1) e ol B o ol
CMP.W @(d:32,Rs.W), @ERd w|5 |5 |7 D S @ERd - @(d:32+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.W), @ ERd+ Ww|s5 [5 |7 S |D @ERd - @(d:32+Rs<<1) ERd32+2—ERd32| —|T [T [T |T |T
CMP.W @(d:32,Rs.W), @ERd- w5 |5 |7 s |D @ERd - @(d:32+Rs<<1) ERd32-25ERd32 |— [T |T |T [T [T
CMP.W @(d:32,Rs.W),@+ERd w|5 |6 |8 s |D ERd32+2—ERd32| @ERd - @(d:32+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.W), @-ERd w5 |6 |8 s |D ERd32-2—ERd32 | @ERd - @(d:32+Rs<<1) —|T (T[T (T2
CMP.W @(d:32,Rs.W),@(d:2,ERd) [W|5 |6 |8 D [s @(2/4/6+ERd) - @(d:32+Rs<<1) e ol B o ol
CMP.W @(d:32,Rs.W),@(d:16,ERd)  |W|6 |6 |8 D |s @(d:16+ERd) - @(d:32+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.W), @(d:32,ERd) W|7 [6 [9 D[S @(d:32+ERd) - @(d:32+Rs<<1) —|T|T (T[T ]|T
CMP.W @(d:32,Rs.W),@(d:16,Rd.B) _|W|6 |6 [8 s @(d:16+RdL<<1) -  @(d:32+Rs<<1) —|1T 1T (T[T |2
CMP.W @(d:32,Rs.W).@(d:16,RAW) [W|6 [6 |8 S @(d:16+Rd<<1) - @(d:32+Rs<<1) —|1T 1T (T (T T
CMP.W @(d:32,Rs.W),@(d:16,ERd.L) |W|6 |6 |8 S @(d:16+ERd<<1) - @(d:32+Rs<<1) —|T|T (T[T ]|T
CMP.W @(d:32,Rs.W),@(d:32,Rd.B) _|W|7 |6 [9 s @(d:32+RdL<<1) - @(d:32+Rs<<1) —|1T 1T (T[T |2
CMP.W @(d:32,Rs.W).@(d:32.RdW) [W|7 [6 |9 S @(d:32+Rd<<1) - @(d:32+Rs<<1) —|1T1T (T (T T
CMP.W @(d:32,Rs.W),@(d:32,ERd.L) [W|7 [6 |9 S @(d:32+ERd<<1) - @(d:32+Rs<<1) — [T (T T T (T
CMP.W @(d:32,Rs.W), @aa:16 wle |5 |8 S D @aa:16 - @(d:32+Rs<<1) o ol Bl o ol
CMP.W @(d:32,Rs.W), @aa:32 w|7 |5 |9 ] D @aa:32 - @(d:32+Rs<<1) —|1T1T (T (T T
CMP.W @(d:32,ERs.L), @ERd w(s |5 |7 D S @ERd - @(d:32+ERs<<1) —|1T]T (T (T (T
CMP.W @(d:32,ERs.L), @ERd+ w5 |5 |7 s |D @ERd - @(d:32+ERs<<1) ERd32+2-ERd32| — [T |T |T [T [T
CMP.W @(d:32,ERs.L), @ERd- W|5 |5 |7 s |D @ERd - @(d:32+ERs<<1) ERd32-2-ERd32 |—|T [T [T |T |
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Arithmetic operations (62)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
ERE EEEE : ’
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.W @(d:32.ERs.L).@+ERd __ |W|5 |6 |8 s [D ERd32+2—ERd32| @ERd - @(d:32+ERs<<1) —|1T 1T (T (T
CMP.W @(d:32,ERs.L),@-ERd w5 |6 |8 s |D ERd32-2—ERd32 | @ERd - @(d:32+ERs<<1) —|T (T[T (T2
CMP.W @(d:32,ERs.L),@(d:2,ERd) [W|5 |6 |8 D s @(2/4/6+ERd) - @(d:32+ERs<<1) e ol B o ol
CMP.W @(d:32ERs.L),@(d:16,ERd) |W|6 |6 |8 D |s @(d:16+ERd) - @(d:32+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:32,ERs.L), @(d:32,ER)  [W|7 |6 |9 D[S @(d:32+ERd) - @(d:32+ERs<<1) —|1T]T (T (T (T
CMP.W @(d:32,ERs L), @(d:16,Rd.B) [W|6 |6 |8 S @(d:16+RdL<<1) - @(d:32+ERs<<1) e ol B o ol
CMP.W @(d:32,ERs.L), @(d:16.,RdW) [W|6 [6 |8 S @(d:16+Rd<<1) -  @(d:32+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:32,ERs.L),@(d:16,ERd.L) [W (6 [6 |8 S @(d:16+ERd<<1) - @(d:32+ERs<<1) —|T (T[T (T2
CMP.W @(d:32ERs L), @(d:32,Rd.B) [W|7 |6 |9 S @(d:32+RdL<<1) - @(d:32+ERs<<1) e ol B o ol
CMP.W @(d:32,ERs.L), @(d:32.RdW) [W|7 [6 |9 S @(d:32+Rd<<1) - @(d:32+ERs<<1) —|1T 1T (T (T T
CMP.W @(d:32,ERs.L),@(d:32,ERd.L) (W (7 [6 |9 S @(d:32+ERd<<1) - @(d:32+ERs<<1) —|T (T[T (T2
CMP.W @(d:32,ERs.L),@aa:16  [W|6 |5 |8 S D @aa:16 - @(d:32+ERs<<1) e ol B o ol
CMP.W @(d:32,ERs.L),@aa:32  |W|7 |5 |9 S D @aa:32 - @(d:32+ERs<<1) —|1T 1T (T (T T
CMP.W @aa:16,@ERd w(3 |3 |5 D S @ERd - @aal6 —|1T]T (T (T (T
CMP.W @aa:16,@ERd+ w|3 |3 |5 D |s @ERd - @aal6 ERd32+2-ERd32| — [T [T |7 |T |T
CMP.W @aa:16,@ERd- W(3 |3 |5 D[S @ERd - @aa6 ERd32-2-ERd32 |—|T [T [T [T |T
CMP.W @aa:16,@+ERd W(3 |4 |6 D s ERd32+2—ERd32| @ERd - @aal6 et O RO RO O
CMP.W @aa:16,@-ERd w3 |4 |6 D [s ERd32-25ERd32 | @ERd - @aal6 —|1T 1T (T[T |2
CMP.W @aa:16,@(d:2,ERd) W(3 |4 |6 D S @(2/4/6+ERd) - @aa:16 —|1T1T (T (T T
CMP.W @aa:16,@(d:16,ERd) W4 |4 |6 D S @(d:16+ERd) - @aal6 —|T (T[T (T2
CMP.W @aa:16,@(d:32,ERd) w(s |4 |7 D 5 @(d:32+ERd) - @aal6 o ol Bl o ol
CMP.W @aa:16,@(d:16,Rd.B) w(4 |4 |6 D S @(d:16+RdL<<1) - @aa:16 —|1T1T (T (T T
CMP.W @aa:16,@(d:16,Rd.W) w4 |4 |6 D S @(d:16+Rd<<1) - @aa:16 —|1T]T (T (T (T
CMP.W @aa:16,@(d:16,ERd.L)  [W|4 |4 |6 D 5 @(d:16+ERd<<1) - @aa:16 o ol Bl o ol
CMP.W @aa:16,@(d:32,Rd.B) W(5 |4 |7 D S @(d:32+RdL<<1) - @aa:16 —|1T]T(rcris
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Arithmetic operations (63)

Addressing Mode

|
a
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
ERE a5 =
Instructio g |4 gl 2 € 9 Operation*® Condition Code*”
g |4 clulz| g @
FEREL™ Gl g)w & . . .
n Mnemonic % 2 EEE £l & *@ @’ @ é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.W @aa:16.@(d:32.Rd.W) W(s |4 |7 D S @(d:32+Rd<<1) @aa:16 —|1T 1T (T (T
CMP.W @aa:16,@(d:32,ERd.L) w|5 7 D S @(d:32+ERd<<1) - @aa:16 —|T (T[T (T2
CMP.W @aa:16,@aa:16 wl4 |3 [6 S @aa:16 @aa:16 —|T (T[T [T |T
CMP.W @aa:16,@aa:32 w|5 |3 |7 S @aa:32 @aa:16 e O KON O O
CMP.W @aa:32,@ERd w4 |3 |6 D S @ERd @aa:32 —|1T]T (T (T (T
CMP.W @aa:32, @ERd+ w(4 |3 |6 D |s @ERd @aa:32 ERd32+2-ERd32| — [T [T |7 |T |T
CMP.W @aa:32, @ERd- W4 |3 |6 D[S @ERd @aa:32 ERd32-2-ERd32 |—|T [T [T [T |T
CMP.W @aa:32,@+ERd w4 |4 |7 D s ERd32+2—ERd32| @ERd @aa:32 et O RO RO O
CMP.W @aa:32,@-ERd w4 |4 |7 D [s ERd32-25ERd32 | @ERd @aa:32 —1T 1T (T[T
CMP.W @aa:32,@(d:2,ERd) W4 |4 |7 D S @(2/4/6+ERd) @aa:32 —|1T 1T (T (T T
CMP.W @aa:32,@(d:16,ERd) w5 |4 |7 D S @(d:16+ERd) @aa:32 —|T (T[T (T2
CMP.W @aa:32,@(d:32,ERd) wle [4 |8 D 5 @(d:32+ERd) @aa:32 e ol B o ol
CMP.W @aa:32,@(d:16,Rd.B) w(5 |4 |7 D S @(d:16+RdL<<1) - @aa:32 —|1T 1T (T (T T
CMP.W @aa:32,@(d:16,Rd.W) w(s |4 |7 D S @(d:16+Rd<<1) @aa:32 —|1T]T (T (T (T
CMP.W @aa:32,@(d:16,ERd.L)  [W|5 |4 |7 D 5 @(d:16+ERd<<1) - @aa:32 o ol Bl o ol
CMP.W @aa:32,@(d:32,Rd.B) w(6 |4 |8 D S @(d:32+RdL<<1) - @aa:32 —|1T 1T (T (T T
CMP.W @aa:32,@(d:32,Rd.W) w(e |4 |8 D S @(d:32+Rd<<1) @aa:32 —|1T]T (T (T (T
CMP.W @aa:32,@(d:32,ERd.L) [W|6 |4 |8 D 5 @(d:32+ERd<<1) - @aa:32 o ol Bl o ol
CMP.W @aa:32,@aa:16 w|5 |3 |7 S @aa:16 @aa:32 e O KO O Ol
CMP.W @aa:32, @aa:32 w(e |3 |8 S @aa:32 @aa:32 —|1T]T (T (T (T
CMP.L #xx:3ERd Llt|t]1]s D ERd32 #xc3 —|1T 1T (T[T |2
CMP.L #xx:16,ERd L|2|1]2]s |D ERd32 #xx:16 —|1T1T (T (T T
CMP.L #xx:32,ERd L|3|1[3[s[D ERd32 #XX et O RO RO O
CMP.L #xx:16,@ERd 3(3]a]s D @ERd #x16 —|1T 1T (T[T |2
CMP.L #xx:16,@ERd+ L|3|3]4]S D @ERd #xx:16 ERd32+4—ERd32| —|T T [T |T |
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Arithmetic operations (64)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
g | 5 oyl g 2
Instructio g |4 gl 2 € 9 Operation*® Condition Code*
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.L #xx:16. @ERd- L|3|3]a]s D @ERd - #xx:16 ERd32-4-ERd32 | — [T [T |T |T [T
CMP.L #xx:16,@+ERd 3[448 D ERd32+4—ERd32| @ERd #xx:16 et O RO RO O
CMP.L #xx:16,@-ERd L[3]a]a]s D ERd32-45ERd32 | @ERd - 16 —1T 1T (T[T
CMP.L #xx:16,@(d:2,ERd) L|3]4]4](s D @(4/8/12+ERd) - #xx:16 —|1T 1T (T (T T
CMP.L #xx:16,@(d:16,ERd) Ll|4a]4]5]s D @(d:16+ERd) - #xx:16 —|1T]T (T (T (T
CMP.L #xx:16,@(d:32,ERd) L|s |46 s D @(d:32+ERd) - #xx:16 e ol B o ol
CMP.L #xx:16,@(d:16,Rd.B) Ll|4]4]5](s D @(d:16+RdL<<2) -  #xx:16 —|1T 1T (T (T T
CMP.L #xx:16,@ (d:16,Rd.W) Lf44a]5]s D @(d:16+Rd<<2) - #xx:16 —|T (T[T (T2
CMP.L #xx:16,@(d:16,ERd.L) Llalals]s D @(d:16+ERd<<2) - #xx:16 e ol B o ol
CMP.L #xx:16,@(d:32,Rd.B) L|5]41]6]s D @(d:32+RdL<<2) - #xx:16 —|1T 1T (T (T T
CMP.L #xx:16, @ (d:32,Rd.W) L(5[4]6]s D @(d:32+Rd<<2) - #xx:16 —|T (T[T (T2
CMP.L #xx:16,@(d:32,ERd.L) L|s |46 s D @(d:32+ERd<<2) - #xx:16 e ol B o ol
CMP.L #xx:16,@aa:16 L|4]3]5 (s D @aa:16 - #xx:16 e O KO O Ol
CMP.L #xx:16,@aa:32 L|5|3 (6 (s D @aa:32 - #xx:16 —|1T]T (T (T (T
CMP.L #xx:32, @ERd L[al3]5]s D @ERd - dxx —|1T 1T (T[T |2
CMP.L #xx:32, @ERd+ L|a|3|5]s D @ERd #xx ERd32+4—ERd32| —|T [T [T [T |T
CMP.L #xx:32, @ERd- L[4]3]5]s D @ERd #xx ERd32-45ERd32 |— [T [T |T [T |2
CMP.L #xx:32,@+ERd Llalals]s D ERd32+4—ERd32| @ERd #xx —|1T 1T (T[T |2
CMP.L #xx:32,@-ERd Llala]5]s D ERd32-4—ERd32 | @ERd #xx —|1T1T (T (T T
CMP.L #xx:32,@(d:2,ERd) L 415 ]|s D @(4/8/12+ERd) #xX —|T (T[T (T2
CMP.L #xx:32,@(d:16,ERd) L|s |46 s D @(d:16+ERd) - #xx o ol Bl o ol
CMP.L #xx:32,@(d:32,ERd) Lle|4]7]|s D @(d:32+ERd) - #xx —|1T1T (T (T T
CMP.L #xx:32,@(d:16,Rd.B) L|5 |46 (s D @(d:16+RdL<<?) - #xx —|1T]T (T (T (T
CMP.L #xx:32,@(d:16,Rd.W) L|s |46 (s D @(d:16+Rd<<?) -  #xx —[T |2 [T |T
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Arithmetic operations (65)

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
g | 5 oyl g 2
Instructio g |4 gl 2 € 9 Operation*® Condition Code*
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.L #xx:32.@(d:16.ERd.L) L|5]4]6 (S D @(d:16+ERd<<?) - #xx —|1T 1T (T (T
CMP.L #xx:32, @(d:32,Rd.B) 6[4]7|s D @(d:32+RdL<<?) - #xx —|1T]T (T (T (T
CMP.L #xx:32,@(d:32,Rd.W) Lls |47 s D @(d:32+Rd<<?) - #xx e ol B o ol
CMP.L #xx:32,@(d:32,ERd.L) L6 |47 [s D @(d:32+ERd<<2) - #xx —|1T 1T (T (T T
CMP.L #xx:32,@aa:16 L|5|3 (6 (s D @aa:16 - #xx —|1T]T (T (T (T
CMP.L #xx:32, @aa:32 L6 |[3]7 s D @aa:32 - XX —|T (T[T [T |T
CMP.L ERs,ERd L1 |1 S ERd ERs —|1T 1T (T (T T
CMP.L ERs, @ERd L|2]3]3 s [D @ERd ERs —|1T]T (T (T (T
CMP.L ERs, @ERd+ L|2|3]3 S D @ERd ERs ERd32+4-ERd32| — [T [T |7 |T |T
CMP.L ERs, @ERd- L|2]3]3 S D @ERd ERs ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L ERs,@+ERd L|2]4 4 S D ERd32+4—ERd32| @ERd ERs et O RO RO O
CMP.L ERs, @-ERd L[2]4]a s D ERd32-45ERd32 | @ERd ERs —1T 1T (T[T
CMP.L ERs, @(d:2,ERd) L2 |44 S D @(4/8/12+ERd) ERs —|1T 1T (T (T T
CMP.L ERs, @(d:16,ERd) L (344 S D @(d:16+ERd) ERs —|T (T[T (T2
CMP.L ERs,@(d:32,ERd) Ll|alals S D @(d:32+ERd) ERs o ol Bl o ol
CMP.L ERs,@(d:16,Rd.B) L|3|4]4 S D @(d:16+RdL<<2) - ERs —|1T 1T (T (T T
CMP.L ERs,@(d:16,Rd.W) L|3 |44 S D @(d:16+Rd<<2) ERs —|1T]T (T (T (T
CMP.L ERs,@(d:16,ERd.L) L34 4 5 D @(d:16+ERd<<2) - ERs o ol Bl o ol
CMP.L ERs,@(d:32,Rd.B) Ll4ala]s S D @(d:32+RdL<<2) - ERs —|1T1T (T (T T
CMP.L ERs,@(d:32,Rd.W) Ll|4a]4]5 S D @(d:32+Rd<<2) ERs —|1T]T (T (T (T
CMP.L ERs,@(d:32,ERd.L) Llalals 5 D @(d:32+ERd<<2) - ERs o ol Bl o ol
CMP.L ERs, @aa:16 L|3 |3 |4 S D @aa:16 ERs —|1T1T (T (T T
CMP.L ERs,@aa:32 L|4]3]5 S D @aa:32 ERs —|1T]T (T (T (T
CMP.L @ERs,ERd 2 (3|3 D[S ERd @ERs —|1T 1T (T[T |2
CMP.L @ERs+ERd L|2]3]3 D S ERd @ERs ERs32+4—ERs32 —|1T]T(rcris
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Arithmetic operations (66)

Addressing Mode

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
ERE FEEE ‘ :
Instructio = = gl 2 @;J @ Operation* Condition Code*
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.L @ERs-ERd Ll|23]3 D s ERd @ERs ERs32-4—ERs32 —|1T 1T (T (T
CMP.L @+ERs,ERd 2[4 |4 D S ERs32+4—ERs32 ERd @ERs et O RO RO O
CMP.L @-ERs,ERd L[2]4]a D s ERs32-4-ERs32 ERd @ERs —1T 1T (T[T
CMP.L @(d:2,ERs),ERd L2 |44 D S ERd @(4/8/12+ERs) e O KON O O
CMP.L @(d:16,ERs),ERd L|3 |44 D S ERd @(d:16+ERs) —|1T]T (T (T (T
CMP.L @(d:32,ERs),ERd Llalals D s ERd @(d:32+ERs) e ol B o ol
CMP.L @(d:16,Rs.B),ERd L|3|4]4 D S ERd @(d:16+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:16,Rs.W),ERd L (344 D S ERd @(d:16+Rs<<2) —|T (T[T (T2
CMP.L @(d:16,ERs.L),ERd L|3 |44 D S ERd @(d:16+ERs<<2) e ol B o ol
CMP.L @(d:32,Rs.B),ERd L|4ala]s D S ERd @(d:32+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.W),ERd L[4]4]5 D S ERd @(d:32+Rs<<2) —|T (T[T (T2
CMP.L @(d:32,ERs.L),ERd Ll|alals D S ERd @(d:32+ERs<<2) e ol B o ol
CMP.L @aa:16,ERd L|3|3]4 D S ERd @aa:16 —|1T 1T (T (T T
CMP.L @aa:32,ERd L|4]3]5 D S ERd @aa:32 —|1T]T (T (T (T
CMP.L @ERs, @ERd L[3]a]5 s @ERd @ERs —|1T 1T (T[T |2
CMP.L @ERs, @ERd+ L[3]4]5 s D @ERd @ERs ERd32+4-ERd32| — [T [T |T [T |T
CMP.L @ERs, @ERd- L|[3]4]5 S D @ERd @ERs ERd32-4—ERd32 [—|T |T [T [T |T
CMP.L @ERs, @+ERd L[3]5 e s D ERd32+4ERd32| @ERd @ERs —|1T 1T (T[T |2
CMP.L @ERs,@-ERd L|3|5]6 S D ERd32-4—ERd32 | @ERd @ERs —|1T1T (T (T T
CMP.L @ERs, @(d:2,ERd) L|3 |56 s [D @(4/8/12+ERd) @ERs —|1T]T (T (T (T
CMP.L @ERs, @(d:16,ERd) Ll|al5 |6 s |p @(d:16+ERd) @ERs o ol Bl o ol
CMP.L @ERs, @(d:32,ERd) L|5|5]7 s [D @(d:32+ERd) @ERs e O KO O Ol
CMP.L @ERs,@(d:16,Rd.B) L4516 S D @(d:16+RdL<<?) - @ERs —|T (T[T (T2
CMP.L @ERs, @(d:16,Rd.W) 4[5 |6 S D @(d:16+Rd<<2) @ERs o ol Bl o ol
CMP.L @ERs, @(d:16,ERd.L) L|4|5]6 S D @(d:16+ERd<<2) - @ERs —|1T]T(rcris

¢ uonoeg

suonduoseq uononisu|



SVS3NIR"

00%0-¢0l0og60r3d

716 40 L6€ 9bed 8002 ‘8t "deS 00+ Ay

Arithmetic operations (67)

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
318 g &l 3
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
CMP CMP.L @ERs.@(d:32.Rd.B) L|5]517 S D @(d:32+RdL<<?) - @ERs —|1T 1T (T (T
CMP.L @ERs, @(d:32,Rd.W) 515 |7 S D @(d:32+Rd<<2) @ERs —|T (T[T (T2
CMP.L @ERs, @(d:32,ERd.L) L|s|5 |7 S D @(d:32+ERd<<2) - @ERs e ol B o ol
CMP.L @ERs,@aa:16 L|4al4]e S D @aa:16 @ERs —|1T 1T (T (T T
CMP.L @ERs, @aa:32 L|5 (417 S D @aa:32 @ERs —|1T]T (T (T (T
CMP.L @ERs+,@ERd L[3]a]5 D s @ERd @ERs ERs32+4—ERs32 —1T 1T (T[T
CMP.L @ERs+ @ERd+ L|3]4]5 S @ERd @ERs ERs32+4—-ERs32 |[ERd32+4ERd32| — |7 |7 [T [T [T
CMP.L @ERs+, @ERd- L|[3]4]5 S @ERd @ERs ERs32+4—ERs32 [ERd32-45ERd32 [ — [T | T |T [T [T
CMP.L @ERs+,@+ERd L[3]5 e s ERd32+4—ERd32| @ERd @ERs ERs32+4—ERs32 —1T 1T (T[T
CMP.L @ERs+ @-ERd L|3 |56 S ERd32-4—ERd32 | @ERd @ERs ERs32+4—-ERs32 —|1T 1T (T (T T
CMP.L @ERs+,@(d:2,ERd) L|3 |56 D S @(4/8/12+ERd) @ERs ERs32+4—ERs32 et O RO RO O
CMP.L @ERs+,@(d:16,ERd) L|4|5]6 D s @(d:16+ERd) @ERs ERs32+4—ERs32 —1T 1T (T[T
CMP.L @ERs+,@(d:32,ERd) L|5|5]7 D S @(d:32+ERd) @ERs ERs32+4—-ERs32 —|1T 1T (T (T T
CMP.L @ERs+,@(d:16,Rd.B) Ll|4|5]6 D[S @(d:16+RdL<<2) - @ERs ERs32+4—ERs32 — (T[T T T (T
CMP.L @ERs+,@(d:16,Rd.W) Ll|al5 |6 D [s @(d:16+Rd<<2) @ERs ERs32+4—ERs32 o ol Bl o ol
CMP.L @ERs+,@(d:16,ERd.L) L|a|5]6 D |s @(d:16+ERd<<2) - @ERs ERs32+4—-ERs32 —|1T 1T (T (T T
CMP.L @ERs+,@(d:32,Rd.B) L|5|5]|7 D[S @(d:32+RdL<<2) - @ERs ERs32+4—ERs32 — [T (T T T (T
CMP.L @ERs+,@(d:32,Rd.W) L|s|5 |7 D [s @(d:32+Rd<<2) @ERs ERs32+4—ERs32 o ol Bl o ol
CMP.L @ERs+,@(d:32,ERd.L) L|5|5]7 D |s @(d:32+ERd<<2) - @ERs ERs32+4—-ERs32 —|1T1T (T (T T
CMP.L @ERs+ @aa:16 L|4]4]6 s D @aa:16 @ERs ERs32+4—ERs32 et O RO RO O
CMP.L @ERs+,@aa:32 L[5 ]a]7 s |p @aa:32 @ERs ERs32+4—ERs32 —|1T 1T (T[T |2
CMP.L @ERs-, @ERd L[3]4]5 D s @ERd @ERs ERs32-4-ERs32 —|T T (T |2
CMP.L @ERs-,@ERd+ L|[3]4]|5 S @ERd @ERs ERs32-4—ERs32 [ERd32+4—ERd32| — [T | T |T [T [T
CMP.L @ERs-, @ERd- 3045 S @ERd @ERs ERs32-4—ERs32 |ERd32-4ERd32 | — [T [T [T |T [T
CMP.L @ERs-,@+ERd L|3|5]6 S ERd32+4—ERd32| @ERd @ERs ERs32-4ERs32 —|1T]T(rcris
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Arithmetic operations (68)

¢ uonoeg

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
g |3 REFE " N
Instructio 3 = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.L @ERs-.@-ERd L|al|s]6 s ERd32-4—ERd32 | @ERd - _@ERs ERs32-4—ERs32 —|1T 1T (T (T
CMP.L @ERs-,@(d:2,ERd) L 5 (6 D S @(4/8/12+ERd) - @ERs ERs32-4—ERs32 —|T|T(T(T]|T
CMP.L @ERs-,@(d:16,ERd) Ll|al5 |6 D s @(d:16+ERd) - @ERs ERs32-4—ERs32 e ol B o ol
CMP.L @ERs-,@(d:32,ERd) L[s5]5]7 D s @(d:32+ERd) - @ERs ERs32-4—ERs32 —|T T (T2
CMP.L @ERs-,@(d:16,Rd.B) L[4]5]6 D |s @(d:16+RdL<<?) - @ERs ERs32-4—ERs32 —[T T[] |2
CMP.L @ERs-,@(d:16,Rd.W) Ll|a]5 |6 D [s @(d:16+Rd<<?) - @ERs ERs32-4—ERs32 e ol B o ol
CMP.L @ERs-,@(d:16,ERd.L) L|a|5]6 D |s @(d:16+ERd<<2) - @ERs ERs32-4—ERs32 —|1T 1T (T (T T
CMP.L @ERs-,@(d:32,Rd.B) L|5]5 |7 D[S @(d:32+RdL<<2) - @ERs ERs32-4—ERs32 —|T|T (T[T ]|T
CMP.L @ERs-,@(d:32,Rd.W) L|s|5 |7 D [s @(d:32+Rd<<?) - @ERs ERs32-4—ERs32 e ol B o ol
CMP.L @ERs-,@(d:32,ERd.L) L|5|5]7 D |s @(d:32+ERd<<2) - @ERs ERs32-4—ERs32 —|1T 1T (T (T T
CMP.L @ERs-,@aa:16 L[4a]a]6 s |D @aa:16 - _@ERs ERs32-4—ERs32 —|T (T[T (T2
CMP.L @ERs-,@aa:32 L[5 |a]7 s |p @aa:32 - _@ERs ERs32-4—ERs32 —1T 1T (T[T
CMP.L @+ERs, @ERd L|3|5]5 D S ERs32+4—ERs32 @ERd - @ERs —|1T 1T (T (T T
CMP.L @+ERs, @ERd+ L (3|55 s ERs32+4—ERs32 @ERd - _@ERs ERd32+4—ERd32| — [T [T |T [T |2
CMP.L @+ERs, @ERd- L|3a|5]s5 S ERs32+4—ERs32 @ERd - _@ERs ERd32-45ERd32 | — [T [T |7 |T |T
CMP.L @+ERs,@+ERd L|3|6]6 S ERs32+4—ERs32 | ERd32+4>ERd32| @ ERd - @ERs —|1T 1T (T (T T
CMP.L @+ERs,@-ERd L|3|6 |6 S ERs32+4—ERs32 | ERd32-4—ERA32 | @ERd - _@ERs et O RO RO O
CMP.L @+ERs, @(d:2,ERd) L|3le |6 D s ERs32+4ERs32 @(4/8/12+ERd) - @ERs o ol Bl o ol
CMP.L @+ERs,@(d:16,ERd) L|4l6 |6 D S ERs32+4—-ERs32 @(d:16+ERd) - @ERs —|1T1T (T (T T
CMP.L @+ERs, @(d:32,ERd) L|5(6]|7 D S ERs32+4—ERs32 @(d:32+ERd) - @ERs — [T (T T T (T
CMP.L @+ERs, @(d:16,Rd.B) Ll|ale |6 D [s ERs32+4ERs32 @(d:16+RdL<<?) - @ERs o ol Bl o ol
CMP.L @+ERs, @(d:16,Rd.W) L|4al6 |6 D |s ERs32+4—-ERs32 @(d:16+Rd<<2) - @ERs —|1T1T (T (T T
CMP.L @+ERs,@(d:16,ERd.L) L4 (6|6 D s ERs32+4—ERs32 @(d:16+ERd<<2) - @ERs — [T (T T T (T
CMP.L @+ERs, @(d:32,Rd.B) L|s|e |7 D [s ERs32+4ERs32 @(d:32+RdL<<?) - @ERs o ol Bl o ol
CMP.L @+ERs, @(d:32,Rd.W) L|5(6]7 D |s ERs32+4—ERs32 @(d:32+Rd<<?) - @ERs —|1T]T(rcris
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Arithmetic operations (69)

¢ uonoss

N’m Addressing Mode
a
5
o=
2 3 &
53 i
—— - 9
5 21 2] &
g = E]
414 & G| &
g | g HEK
= 3
ERE gl gld
R @ é‘) 3 . iti 2
Instructio 3 = gl 2 2 @ Operation* Condition Code*
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN|Z|V
CMP CMP.L @+ERs.@(d:32.ERd.L) L|5]6 |7 D[S ERs32+4ERs32 @(d:32+ERd<<2) - @ERs —|1T 1T (T (T
CMP.L @+ERs,@aa:16 L4516 S ERs32+4—ERs32 @aa:16 - _@ERs —|1T]T (T (T (T
CMP.L @+ERs, @aa:32 L[s]|5]7 s |p ERs32+4ERs32 @aa:32 - _@ERs —1T 1T (T[T
CMP.L @-ERs, @ERd L|3|5]5 D S ERs32-4ERs32 @ERd - _@ERs —|1T 1T (T (T T
CMP.L @-ERs, @ERd+ L (3|55 s ERs32-4—ERs32 @ERd - _@ERs ERd32+4—ERd32| — [T [T |T [T |2
CMP.L @-ERs, @ERd- L|3a|5]s5 S ERs32-4—ERs32 @ERd - _@ERs ERd32-45ERd32 | — [T [T |7 |T |T
CMP.L @-ERs,@+ERd L|3|6]6 S ERs32-4ERs32 |ERd32+4—>ERd32| @ERd - _@ERs e O KON O O
CMP.L @-ERs,@-ERd L|3|6 |6 S ERs32-4—ERs32 |ERd32-4—ERA32 | @ERd - _@ERs et O RO RO O
CMP.L @-ERs,@(d:2,ERd) L|3le |6 D S ERs32-4ERs32 @(4/8/12+ERd) - @ERs e ol B o ol
CMP.L @-ERs, @(d:16,ERd) Ll4ale]|7 D S ERs32-4ERs32 @(d:16+ERd) - _@ERs e O KO O Ol
CMP.L @-ERs, @(d:32,ERd) L|5|7 |8 D S ERs32-4—ERs32 @(d:32+ERd) - @ERs — (T[T T T (T
CMP.L @-ERs,@(d:16,Rd.B) Ll|al7 |7 D [s ERs32-4ERs32 @(d:16+RdL<<?) - @ERs e ol B o ol
CMP.L @-ERs,@(d:16,Rd.W) Lla|7]|7 D |s ERs32-4—ERs32 @(d:16+Rd<<?) - @ERs —|1T 1T (T (T T
CMP.L @-ERs, @(d:16,ERd.L) Ll4|7]|7 D[S ERs32-4—ERs32 @(d:16+ERd<<2) - @ERs — (T[T T T (T
CMP.L @-ERs,@(d:32,Rd.B) L|s]|7 |8 D [s ERs32-4ERs32 @(d:32+RdL<<2) - @ERs o ol Bl o ol
CMP.L @-ERs, @(d:32,Rd.W) L|5|7 |8 D |s ERs32-4—ERs32 @(d:32+Rd<<?) - @ERs —|1T 1T (T (T T
CMP.L @-ERs, @(d:32,ERd.L) L|5|7 |8 D[S ERs32-4—ERs32 @(d:32+ERd<<2) - @ERs — [T (T T T (T
CMP.L @-ERs,@aa:16 L[a]5]e s |p ERs32-4—ERs32 @aa:16 - _@ERs —|1T 1T (T[T |2
CMP.L @-ERs,@aa:32 L|5|5]7 s D ERs32-4ERs32 @aa:32 - _@ERs e O KO O Ol
CMP.L @(d:2,ERs), @ERd L|3 |55 D [s @ERd - @(4/8/12+ERs) —|1T]T (T (T (T
CMP.L @(d:2,ERs), @ERd+ L[3]5]5 S D @ERd - @(4/8/12+ERs) ERd32+4—ERd32| — [T |T |T [T [T
CMP.L @(d:2,ERs), @ERd- L|3|5]5 S D @ERd - @(4/8/12+ERs) ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L @(d:2,ERs),@+ERd L|3|6 |6 S D ERd32+4—ERd32| @ERd - @(4/8/12+ERs) —|1T]T (T (T (T
CMP.L @(d:2,ERs),@-ERd L|sle |6 S D ERd32-4>ERd32 | @ERd - @(4/8/12+ERs) o ol Bl o ol
CMP.L @(d:2,ERs),@(d:2,ERd) L|3|6 |6 S @(4/8/12+ERd) - @(4/8/12+ERs) —|1T]T(rcris
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Arithmetic operations (70)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
CMP CMP.L @(d:2.ERs).@(d:16.ERd) |L |4 |6 |6 S @(d:16+ERd) - @(4/8/12+ERs) —|1T 1T (T (T
CMP.L @(d:2,ERs),@(d:32,ERd) |L |5 |6 |7 S @(d:32+ERd) - @(4/8/12+ERs) —|1T]T (T (T (T
CMP.L @(d:2,ERs),@(d:16,Rd.B) L |4 |6 |6 s |p @(d:16+RdL<<?) - @(4/8/12+ERs) e ol B o ol
CMP.L @(d:2,ERs), @(d:16,Rd.W) |L |4 |6 |6 s |D @(d:16+Rd<<2) - @(4/8/12+ERs) —|1T 1T (T (T T
CMP.L @(d:2,ERs),@(d:16,ERd.L) |L |4 |6 |6 s [D @(d:16+ERd<<2) - @(4/8/12+ERs) —|1T]T (T (T (T
CMP.L @(d:2,ERs),@(d:32,Rd.B) [L |5 |6 |7 s |p @(d:32+RdL<<?) - @(4/8/12+ERs) e ol B o ol
CMP.L @(d:2,ERs),@(d:32,Rd.W) |L |5 |6 |7 s |D @(d:32+Rd<<2) - @(4/8/12+ERs) —|1T 1T (T (T T
CMP.L @(d:2,ERs),@(d:32,ERd.L) |L |5 |6 |7 s [D @(d:32+ERd<<2) - @(4/8/12+ERs) —|1T]T (T (T (T
CMP.L @(d:2,ERs), @aa:16 Ll|a]5 |6 s D @aa:16 - @(4/8/124ERs) e ol B o ol
CMP.L @(d:2,ERs), @aa:32 L|5|5]7 S D @aa:32 - @(4/8/12+ERs) e O KO O Ol
CMP.L @(d:16,ERs), @ERd L4516 D [s @ERd - @(d:16+ERs) —|1T]T (T (T (T
CMP.L @(d:16,ERs), @ERd+ L4516 S D @ERd - @(d:16+ERs) ERd32+4—ERd32|— [T |T |T [T [T
CMP.L @(d:16,ERs), @ERd- L|a|5]6 S D @ERd - @(d:16+ERs) ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L @(d:16,ERs), @+ERd L|4l6 |7 S D ERd32+4—ERd32| @ERd - @(d:16+ERs) —|1T]T (T (T (T
CMP.L @(d:16,ERs),@-ERd Llale |7 S D ERd32-4>ERd32 | @ERd - @(d:16+ERs) o ol Bl o ol
CMP.L @(d:16,ERs),@(d:2ERd) L |4 |6 |7 S @(4/8/12+ERd) - @(d:16+ERs) —|1T 1T (T (T T
CMP.L @(d:16,ERs),@(d:16,ERd) |L |5 |6 |7 S @(d:16+ERd) - @(d:16+ERs) —|1T]T (T (T (T
CMP.L @(d:16,ERs),@(d:32,ERd) [L |6 |6 |8 s @(d:32+ERd) - @(d:16+ERs) o ol Bl o ol
CMP.L @(d:16,ERs),@(d:16,Rd.B) |L |5 |6 |7 s |D @(d:16+RdL<<2) - @(d:16+ERs) —|1T1T (T (T T
CMP.L @(d:16,ERs), @ (d:16,Rd.W) L5 (6|7 s [D @(d:16+Rd<<2) - @(d:16+ERs) — [T (T T T (T
CMP.L @(d:16,ERs),@(d:16,ERdL)  |L |5 |6 [7 s |p @(d:16+ERd<<2) - @(d:16+ERs) —|1T 1T (T[T |2
CMP.L @(d:16,ERs),@(d:32,Rd.B) |L |6 |6 |8 s |D @(d:32+RdL<<2) - @(d:16+ERs) —|1T1T (T (T T
CMP.L @(d:16,ERs), @ (d:32,Rd.W) L6 |68 s [D @(d:32+Rd<<2) - @(d:16+ERs) — [T (T T T (T
CMP.L @(d:16,ERs),@(d:32ERdL) [L |6 |6 |8 s |p @(d:32+ERd<<2) - @(d:16+ERs) —|T (T[T [T ]|T
CMP.L @(d:16,ERs), @aa:16 L|5|5]7 S D @aa:16 - @(d:16+ERs) —|1T]T(rcris
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Arithmetic operations (71)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
91 “HE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.L @(d:16.ERs). @aa:32 L6 |58 S D @aa:32 - @(d:16+ERs) —|1T 1T (T (T
CMP.L @(d:32,ERs), @ERd L|5 |57 D [s @ERd - @(d:32+ERs) o O P
CMP.L @(d:32,ERs), @ERd+ L(s|[5]7 S D @ERd - @(d:32+ERs) ERd32+4—ERd32|— [T |T |T [T [T
CMP.L @(d:32,ERs), @ERd- L|5|5]7 S D @ERd - @(d:32+ERs) ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L @(d:32,ERs), @+ERd L|5 |6 (8 S D ERd32+4—ERd32| @ERd - @(d:32+ERs) o O P
CMP.L @(d:32,ERs),@-ERd L|s |6 |8 S D ERd32-4>ERd32 | @ERd - @(d:32+ERs) e ol B o ol
CMP.L @(d:32,ERs),@(d:2ERd) |L |5 |6 |8 S @(4/8/12+ERd) - @(d:32+ERs) —|1T 1T (T (T T
CMP.L @(d:32,ERs),@(d:16,ERd) |L |6 |6 |8 S @(d:16+ERd) - @(d:32+ERs) o O P
CMP.L @(d:32,ERs),@(d:32,ERd) [L |7 |6 |9 s @(d:32+ERd) - @(d:32+ERs) e ol B o ol
CMP.L @(d:32,ERs),@(d:16,Rd.B) |L |6 |6 |8 s |D @(d:16+RdL<<2) - @(d:32+ERs) —|1T 1T (T (T T
CMP.L @(d:32,ERs), @(d:16,Rd.W) L6 |68 s [D @(d:16+Rd<<2) - @(d:32+ERs) —|T T[T (T ]|?
CMP.L @(d:32.ERs),@(d:16,ERdL) |L |6 |6 [8 s |p @(d:16+ERd<<2) - @(d:32+ERs) —1T 1T (T[T
CMP.L @(d:32,ERs),@(d:32,Rd.B) |L |7 |6 |9 s |D @(d:32+RdL<<2) - @(d:32+ERs) —|1T 1T (T (T T
CMP.L @(d:32,ERs), @(d:32,Rd.W) L (7 [6 ]9 s |D @(d:32+Rd<<2) - @(d:32+ERs) —[T || [T T
CMP.L @(d:32,ERs),@(d:32,ERdL)  [L |7 |6 |9 s |p @(d:32+ERd<<2) - @(d:32+ERs) —|T (T[T [T ]|T
CMP.L @(d:32,ERs),@aa:16 Lle|5]8 S D @aa:16 - @(d:32+ERs) —|1T 1T (T (T T
CMP.L @(d:32,ERs), @aa:32 L|7 |5 |9 S D @aa:32 - @(d:32+ERs) o O P
CMP.L @(d:16,Rs.B), @ERd Ll|a]|5 |6 D S @ERd - @(d:16+RsL<<2) o ol Bl o ol
CMP.L @(d:16,Rs.B), @ERd+ L|a|5]6 s |D @ERd - @(d:16+RsL<<2) ERd32+4—ERd32| —|T [T [T [T |T
CMP.L @(d:16,Rs.B), @ERd- L[4]5]6 s |p @ERd - @(d:16+RsL<<2) ERd32-45ERd32 |—|T [T |T [T |T
CMP.L @(d:16,Rs.B), @+ERd Llale |7 s | ERd32+4—ERd32| @ERd - @(d:16+RsL<<2) o ol Bl o ol
CMP.L @(d:16,Rs.B),@-ERd L|4al6]|7 s |D ERd32-4—ERd32 | @ERd - @(d:16+RsL<<2) —|1T1T (T (T T
CMP.L @(d:16,Rs.B),@(d:2,ERd) |L [4 [6 |7 D |S @(4/8/12+ERd) -  @(d:16+RsL<<2) —[T || [T T
CMP.L @(d:16,Rs.B),@(d:16,ERd) [L |5 |6 |7 D s @(d:16+ERd) - @(d:16+RsL<<2) —[T |2 [T |T
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Arithmetic operations (72)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.L @(d:16.Rs.B).@(d:32.ERd) |L |6 |6 |8 D |[s @(d:32+ERd) - @(d:16+RsL<<2) —|1T 1T (T (T
CMP.L @(d:16,Rs.B),@(d:16,Rd.B) LI|5 (6|7 S @(d:16+RdL<<2) - @(d:16+RsL<<2) — (T[T T T (T
CMP.L @(d:16,Rs.B).@(d:16,RdW) _|L |5 |6 |7 s @(d:16+Rd<<?) - @(d:16+RsL<<2) —1T 1T (T[T
CMP.L @(d:16,Rs.B).@(d:16.ER.L) [L |5 [6 |7 S @(d:16+ERd<<2) - @(d:16+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:16,Rs.B),@(d:32,Rd.B) L6 |68 S @(d:32+RdL<<2) - @(d:16+RsL<<2) — (T[T T T (T
CMP.L @(d:16,Rs.B).@(d:32,RdW) _|L |6 |6 [8 s @(d:32+Rd<<?) - @(d:16+RsL<<2) —1T 1T (T[T
CMP.L @(d:16,Rs.B).@(d:32.ERd.L) [L |6 [6 |8 S @(d:32+ERd<<2) - @(d:16+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:16,Rs.B), @aa:16 L|5]|5 |7 S D @aa:16 - @(d:16+RsL<<?) —|1T]T (T (T (T
CMP.L @(d:16,Rs.B), @aa:32 L6 |5 |8 S D @aa:32 - @(d:16+RsL<<2) e ol B o ol
CMP.L @(d:16,Rs.W), @ERd L|a|5]6 D S @ERd - @(d:16+Rs<<2) —|1T 1T (T (T T
CMP.L @(d:16,Rs.W), @ ERd+ L|4]5 |6 S |D @ERd - @(d:16+Rs<<2) ERd32+4—ERd32| —|T [T [T |T |T
CMP.L @(d:16,Rs.W), @ERd- L4516 s |D @ERd - @(d:16+Rs<<?) ERd32-4ERd32 |— [T |T |T [T [T
CMP.L @(d:16,Rs.W), @ +ERd L|4al6]|7 s |D ERd32+4—ERd32| @ERd - @(d:16+Rs<<?) —|1T 1T (T (T T
CMP.L @(d:16,Rs.W), @-ERd L|4|6]|7 s D ERd32-4—ERd32 | @ ERd - @(d:16+Rs<<2) — (T[T T T (T
CMP.L @(d:16,Rs.W),@(d:2,ERd) L |4 |6 |7 D s @(4/8/12+ERd) - @(d:16+Rs<<2) o ol Bl o ol
CMP.L @(d:16,Rs.W),@(d:16,ERd) L|56]7 D |s @(d:16+ERd) - @(d:16+Rs<<2) —|1T 1T (T (T T
CMP.L @(d:16,Rs.W), @(d:32,ERd) L |66 ]8 D |S @(d:32+ERd) - @(d:16+Rs<<2) — [T (T T T (T
CMP.L @(d:16,Rs.W),@(d:16RdB) [L |5 |6 |7 S @(d:16+RdL<<?) - @(d:16+Rs<<2) o ol Bl o ol
CMP.L @(d:16,Rs.W), @(d:16,RdW) [L |5 [6 |7 S @(d:16+Rd<<?) -  @(d:16+Rs<<2) —|1T1T (T (T T
CMP.L @(d:16,Rs.W),@(d:16,ERd.L) [L |5 |6 |7 S @(d:16+ERd<<2) - @(d:16+Rs<<2) — [T (T T T (T
CMP.L @(d:16,Rs.W),@(d:32,RdB) |L |6 |6 |8 S @(d:32+RdL<<?) - @(d:16+Rs<<2) o ol Bl o ol
CMP.L @(d:16,Rs.W), @(c:32,RdW) [L |6 [6 |8 S @(d:32+Rd<<2) - @(d:16+Rs<<2) —|1T1T (T (T T
CMP.L @(d:16,Rs.W),@(d:32,ERd.L) [L |6 |6 |8 S @(d:32+ERd<<2) - @(d:16+Rs<<2) — [T (T T T (T
CMP.L @(d:16,Rs.W), @aa:16 L|s|5 |7 S D @aa:16 - @(d:16+Rs<<2) o ol Bl o ol
CMP.L @(d:16,Rs.W), @aa:32 L6 |58 S D @aa:32 - @(d:16+Rs<<2) —|1T]T(rcris
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Arithmetic operations (73)

g uonoas

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
5 | & RERE . .
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 8 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.L @(d:16.ERs.L). @ERd Lla]516 D S @ERd - @(d:16+ERs<<?) —|1T 1T (T (T
CMP.L @(d:16,ERs.L), @ERd+ L 6 S |D @ERd - @(d:16+ERs<<2) ERd32+4—ERd32| —|T [T [T |T |T
CMP.L @(d:16,ERs.L), @ERd- La]5]6 s |D @ERd - @(d:16+ERs<<2) ERd32-45ERd32 |— [T |T |T [T [T
CMP.L @(d:16,ERs.L),@+ERd Ll4al6]|7 s |D ERd32+4—ERd32| @ERd - @(d:16+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:16,ERs.L), @-ERd L4 6|7 s D ERd32-4—ERd32 | @ ERd - @(d:16+ERs<<2) — (T[T T T (T
CMP.L @(d:16,ERs.L),@(d:2,ERd) [L |4 |6 |7 D [s @(4/8/12+ERd) - @(d:16+ERs<<2) e ol B o ol
CMP.L @(d:16,ERs.L),@(d:16ERd)  |L |5 |6 |7 D |s @(d:16+ERd) - @(d:16+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:16,ERs.L),@(d:32ERd) _ |L |6 |6 |8 D[S @(d:32+ERd) - @(d:16+ERs<<2) —|1T]T (T (T (T
CMP.L @(d:16,ERs.L),@(d:16,RdB) _|L |5 |6 |7 s @(d:16+RdL<<?) - @(d:16+ERs<<2) —1T 1T (T[T
CMP.L @(d:16,ERs.L),@(d:16,RIW) [L |5 [6 |7 S @(d:16+Rd<<?) -  @(d:16+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:16,ERs.L), @(d:16,ERd.L) L [5 [6 |7 S @(d:16+ERd<<2) - @(d:16+ERs<<2) —|T (T[T (T2
CMP.L @(d:16,ERs.L),@(d:32,RdB) _|L |6 |6 [8 s @(d:32+RdL<<?) - @(d:16+ERs<<2) —1T 1T (T[T
CMP.L @(d:16,ERs.L),@(d:32,RdW) [L |6 [6 |8 S @(d:32+Rd<<2) - @(d:16+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:16,ERs.L),@(d:32ERd.L) L [6 [6 |8 S @(d:32+ERd<<2) - @(d:16+ERs<<2) —|T (T[T (T2
CMP.L @(d:16,ERs.L), @aa:16 L|s|5 |7 S D @aa:16 - @(d:16+ERs<<2) o ol Bl o ol
CMP.L @(d:16,ERs.L), @aa:32 Lle|5]8 S D @aa:32 - @(d:16+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.B), @ERd L|5 |57 D S @ERd - @(d:32+RsL<<?) —|1T]T (T (T (T
CMP.L @(d:32,Rs.B), @ERd+ Ls[5]|7 s |D @ERd - @(d:32+RsL<<2) ERd32+4—ERd32|— [T |T |T [T [T
CMP.L @(d:32,Rs.B), @ERd- L|5|5]7 s |D @ERd - @(d:32+RsL<<2) ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L @(d:32,Rs.B),@+ERd L[5 [6 8 s |D ERd32+4—ERd32| @ERd - @(d:32+RsL<<2) —|T (T[T (T2
CMP.L @(d:32,Rs.B), @-ERd L|s |6 |8 s | ERd32-4>ERd32 | @ERd - @(d:32+RsL<<2) o ol Bl o ol
CMP.L @(d:32,Rs.B),@(d:2,ERd) L |5 |6 |8 D[S @(4/8/12+ERd) - @(d:32+RsL<<2) —|1T1T (T (T T
CMP.L @(d:32,Rs.B),@(d:16,ERd) |L |6 |6 |8 D[S @(d:16+ERd) - @(d:32+RsL<<?) —|1T]T (T (T (T
CMP.L @(d:32,Rs.B),@(d:32,ERd) [L |7 |6 |9 D s @(d:32+ERd) - @(d:32+RsL<<2) o ol Bl o ol
CMP.L @(d:32,Rs.B),@(d:16,Rd.B) L6 68 S @(d:16+RdL<<2) -  @(d:32+RsL<<2) —|1T]T(rcris

suonduosa uoionJsu|
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Arithmetic operations (74)

Z uonoes

suonduoseq uononisu|

N’m Addressing Mode
g
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
213 BHE
ERE EEEE : ’
Instructio 3 = gl 2 @2 @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 é £l o8| & & & o | peration peration peration {al il P
CMP CMP.L @(d:32.Rs.B).@(d:16.RdW) |L |6 |6 |8 5 @(d:16+Rd<<2) - @(d:32+Rsl<<2) —|1T 1T (T (T
CMP.L @(d:32,Rs.B),@(d:16,ERd.L) [L |6 8 S @(d:16+ERd<<2) - @(d:32+RsL<<2) — (T[T T T (T
CMP.L @(d:32,Rs.B), @(d:32,Rd.B) L|7 |6 |9 S @(d:32+RdL<<?) - @(d:32+Rsl<<2) e ol B o ol
CMP.L @(d:32,Rs.B),@(d:32RdW)  [L |7 [6 |9 S @(d:32+Rd<<2) - @(d:32+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.B),@(d:32,ERd.L) [L |7 |6 |9 S @(d:32+ERd<<2) - @(d:32+RsL<<2) — (T[T T T (T
CMP.L @(d:32,Rs.B), @aa:16 L6 |5 |8 S D @aa:16 - @(d:32+RsL<<2) e ol B o ol
CMP.L @(d:32,Rs.B), @aa:32 L|7|5]9 S D @aa:32 - @(d:32+RsL<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.W), @ERd L|5]|5 7 D S @ERd - @(d:32+Rs<<?) —|1T]T (T (T (T
CMP.L @(d:32,Rs.W), @ERd+ L|s|5 |7 s | @ERd - @(d:32+Rs<<2) ERd32+4—ERd32| —|T [T [T [T |T
CMP.L @(d:32,Rs.W), @ERd- L|5|5]7 s |D @ERd - @(d:32+Rs<<2) ERd32-4-ERd32 |—|T [T [T [T |T
CMP.L @(d:32,Rs.W),@+ERd L[5 [6 8 s |D ERd32+4—ERd32| @ERd - @(d:32+Rs<<2) —|T (T[T (T2
CMP.L @(d:32,Rs.W),@-ERd L|s |6 |8 s |p ERd32-4>ERd32 | @ERd - @(d:32+Rs<<2) e ol B o ol
CMP.L @(d:32,Rs.W),@(d:2,ERd) |L |5 |6 |8 D[S @(4/8/12+ERd) - @(d:32+Rs<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.W), @(d:16,ERd) L |66 ]8 D |S @(d:16+ERd) - @(d:32+Rs<<2) — (T[T T T (T
CMP.L @(d:32,Rs. W), @(d:32,ERd) L7 e ]9 D |s @(d:32+ERd) - @(d:32+Rs<<2) —|T (T[T [T ]|T
CMP.L @(d:32,Rs.W), @(d:16,RdB)  [L |6 [6 |8 S @(d:16+RdL<<2) - @(d:32+Rs<<2) —|1T 1T (T (T T
CMP.L @(d:32,Rs.W),@(d:16,RdW) |L [6 [6 |8 S @(d:16+Rd<<2) - @(d:32+Rs<<2) —|T (T[T (T2
CMP.L @(d:32,Rs.W),@(d:16ERd.L) |L |6 |6 |8 S @(d:16+ERd<<2) - @(d:32+Rs<<2) o ol Bl o ol
CMP.L @(d:32,Rs.W), @(d:32,RdB)  [L |7 [6 |9 S @(d:32+RdL<<2) - @(d:32+Rs<<2) —|1T1T (T (T T
CMP.L @(d:32,Rs.W), @(d:32,RdW) |L [7 [6 |9 S @(d:32+Rd<<2) - @(d:32+Rs<<2) —|T (T[T (T2
CMP.L @(d:32,Rs.W),@(d:32,ERd.L) [L |7 |6 |9 S @(d:32+ERd<<2) - @(d:32+Rs<<2) o ol Bl o ol
CMP.L @(d:32,Rs.W), @aa:16 Lle |58 S D @aa:16 - @(d:32+Rs<<2) —|1T1T (T (T T
CMP.L @(d:32,Rs.W), @aa:32 L|7 |59 S D @aa:32 - @(d:32+Rs<<2) —|1T]T (T (T (T
CMP.L @(d:32,ERs.L), @ERd L|s|5 |7 D S @ERd - @(d:32+ERs<<2) o ol Bl o ol
CMP.L @(d:32,ERs.L), @ERd+ L|5|5]7 s |D @ERd - @(d:32+ERs<<2) ERd32+4—ERd32| —|T T [T [T |T
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Arithmetic operations (75)

|
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
ERE FEEE ‘ :
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = c 5 Sigul g Operation 3 Operation 5 I[HIN|Z|V
FEEEEHEREEEER perati P
CMP CMP.L @(d:32.ERs.L). @ERd- L|5]517 s [D @ERd @(d:32+ERs<<?) ERd32-4-ERd32 | — [T [T |T |T [T
CMP.L @(d:32,ERs.L),@+ERd L 8 s |D @ERd @(d:32+ERs<<2) —|T (T[T (T2
CMP.L @(d:32,ERs.L), @-ERd L|s |6 |8 s |p @ERd @(d:32+ERs<<2) e ol B o ol
CMP.L @(d:32,ERs.L),@(d:2ERd) |L |5 |6 |8 S @(4/8/12+ERd) @(d:32+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:32,ERs.L),@(d:16ERd)  [L |6 |6 |8 S @(d:16+ERd) @(d:32+ERs<<2) —|1T]T (T (T (T
CMP.L @(d:32.ERs.L),@(d:32,ERd) _ |L |7 |6 [9 s @(d:32+ERd) @(d:32+ERs<<2) —1T 1T (T[T
CMP.L @(d:32,ERs.L),@(d:16,RdB) [L |6 [6 |8 S @(d:16+RdL<<2) - @(d:32+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:32,ERs.L), @(d:16,RdW) |L [6 [6 |8 S @(d:16+Rd<<2) @(d:32+ERs<<2) —|T (T[T (T2
CMP.L @(d:32.ERs.L),@(d:16,ERdL) |L |6 |6 [8 s @(d:16+ERd<<?) - @(d:32+ERs<<2) —1T 1T (T[T
CMP.L @(d:32,ERs.L),@(d:32,RdB) [L |7 [6 |9 S @(d:32+RdL<<2) - @(d:32+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:32,ERs.L), @(d:32,RdW) L [7 [6 |9 S @(d:32+Rd<<2) @(d:32+ERs<<2) —|T (T[T (T2
CMP.L @(d:32.ERs.L),@(d:32,ERdL) |L |7 |6 [9 s @(d:32+ERd<<2) - @(d:32+ERs<<2) —1T 1T (T[T
CMP.L @(d:32,ERs.L),@aa:16 Lle|5]8 S D @aa:16 @(d:32+ERs<<2) —|1T 1T (T (T T
CMP.L @(d:32,ERs.L), @aa:32 L|7]5 |9 S D @aa:32 @(d:32+ERs<<2) —|1T]T (T (T (T
CMP.L @aa:16,@ERd L[a]ale s @ERd @aa:16 —|1T 1T (T[T |2
CMP.L @aa:16,@ERd+ L|4al4]e D[S @ERd @aa:16 ERd32+4—ERd32| —|T [T [T [T |T
CMP.L @aa:16, @ERd- L|4]4]6 D (s @ERd @aa:16 ERd32-4—ERd32 |—|T [T [T |T|T
CMP.L @aa:16,@+ERd Llals]|7 D [s @ERd @aa:16 —|1T 1T (T[T |2
CMP.L @aa:16,@-ERd L|4a|5]|7 D[S @ERd @aa:16 e O KO O Ol
CMP.L @aa:16,@(d:2,ERd) L4517 S @(4/8/12+ERd) @aa:16 —|1T]T (T (T (T
CMP.L @aa:16,@(d:16,ERd) L|s|5 |7 S @(d:16+ERd) @aa:16 o ol Bl o ol
CMP.L @aa:16,@(d:32,ERd) Lle |58 S @(d:32+ERd) @aa:16 e O KO O Ol
CMP.L @aa:16,@(d:16,Rd.B) L5517 S @(d:16+RdL<<2) - @aa:16 —|T (T[T (T2
CMP.L @aa:16,@(d:16,Rd.W) L|s|5 |7 S @(d:16+Rd<<2) @aa:16 o ol Bl o ol
CMP.L @aa:16,@(d:16,ERd.L) L|5|5]7 S @(d:16+ERd<<2) - @aa:16 —|1T]T(rcris

g uonoas

suonduosa uoionJsu|
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Arithmetic operations (76)

ﬁ"g Addressing Mode
&
S g
3 =
S 3 s
ER: u
= g
g 2 2l
= c o
419 & &l &
ERE 29 ¢
319 | &l 2
ERE REEE . .
Instructio 3 E= HE Q;) @ Operation* Condition Code*
E = cluf x| g ®
n Mnemonic 83dd e (IS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I|H|N|Z|V]|C
HIEE 3 § HEREREEE peration peration peration 3] [ P {

CMP CMP.L @aa:16.@(d:32.Rd.B) L6 |58 D S @(d:32+RdL<<2) - @aa:16 —[rfrjr|c|e
CMP.L @aa:16,@(d:32,Rd.W) L|6|5 (8 D S @(d:32+Rd<<2) - @aa:16 e o O O O
CMP.L @aa:16,@(d:32,ERd.L) Lls |5 |8 D S @(d:32+ERd<<?) - @aa:16 o R R e
CMP.L @aa:16,@aa:16 L|5[4]7 S @aa:16 - @aa6 o o O O e
CMP.L @aa:16,@aa:32 L6 |48 S @aa:32 - @aa6 e o O O Ol
CMP.L @aa:32, @ERd L[5 ]a]7 D s @ERd - @aa32 —[rfcjr|c|e
CMP.L @aa:32, @ERd+ L|5[4]7 D |s @ERd - @aa32 ERd32+4-ERd32| —|T [T [T | T [T
CMP.L @aa:32, @ERd- L([5]4]7 D[S @ERd - @aa:32 ERd32-4-ERd32 |—|T [T [T | T [T
CMP.L @aa:32,@+ERd L[5]5]8 D [s ERd32+4—ERd32| @ERd - @aa32 —[rfcjr|c|e
CMP.L @aa:32,@-ERd L|5([5]8 D[S ERd32-4ERd32 | @ERd - @aa32 o o O O e
CMP.L @aa:32,@(d:2,ERd) L|5]5 (8 D S @(4/8/12+ERd) - @aa:32 e o O O Ol
CMP.L @aa:32,@(d:16,ERd) Lls |5 |8 D 5 @(d:16+ERd) - @aa:32 —|2]cfcis|c
CMP.L @aa:32,@(d:32,ERd) L|7]5 |9 D S @(d:32+ERd) - @aa32 —[rfrjr|r|e
CMP.L @aa:32,@(d:16,Rd.B) L|6|5 (8 D S @(d:16+RdL<<?) - @aa:32 e o O O Ol
CMP.L @aa:32,@(d:16,Rd.W) Lls |5 |8 D S @(d:16+Rd<<2) - @aa:32 —|2]cfcis|c
CMP.L @aa:32,@(d:16,ERd.L) L6 [5]8 D S @(d:16+ERd<<2) - @aa:32 —[rfrjr|r|e
CMP.L @aa:32,@(d:32,Rd.B) L|7 |5 |9 D S @(d:32+RdL<<?) - @aa:32 e o O O Ol
CMP.L @aa:32,@(d:32,Rd.W) L|7 |5 |9 D S @(d:32+Rd<<2) - @aa:32 —|2]cfcis|c
CMP.L @aa:32,@(d:32,ERd.L) L|7 (5|9 D S @(d:32+ERd<<2) - @aa:32 —[rfrjr|r|e
CMP.L @aa:32,@aa:16 L6 |48 S @aa:16 - @aa32 e o O O Ol
CMP.L @aa:32,@aa:32 L7 |4 ]9 S @aa:32 - @aa:32 —|T T (T[T [T

suB SUB.B #xx:8, @ERd B2 |3 ]4|S D @ERd - #xx @ERd — =T (T ]T T
SUB.B #xx:8, @ERd+ B[3]4]5]s D @ERd - #xx @ERd ERd32+1-ERd32| — [T |T [T | T [T
SUB.B #xx:8, @ERd- B3 [4]5]s D @ERd - #xx @ERd ERd32-1—»ERd32 [— [T |T [T [T [T
SUB.B #xx:8,@+ERd B|35]5|s D ERd32+1-ERd32| @ERd - #xx @ERd —|T T (T |T

Z uonoes
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Arithmetic operations (77)

N’m Addressing Mode
g
5
o=
£ g
2 & Y
T ~ ©
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
g 19 R
ERE a5 =
Instructio g |4 gl 2 € 9 Operation*® Condition Code*”
IERE glyges
n Mnemonic % g % :& 3 £ ‘-‘@J % % g é) | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
suB SUB.B #xx:8.@-ERd B|3|5]5]|s D ERd32-1-ERd32 | @ERd #xx @ERd —|1T 1T (T (T
SUB.B #xx:8,@(d:2,ERd) B|3 |55 (s D @(1/2/3+ERd) #XX @(1/2/3+ERd) —|1T]T (T (T (T
SUB.B #xx:8,@(d:16,ERd) Bl4|5 |6 [s D @(d:16+ERd) #XX @(d:16+ERd) e ol B o ol
SUB.B #xx:8, @(d:32,ERd) B|5|5(7|s D @(d:32+ERd) #xx @(d:32+ERd) —|1T 1T (T (T T
SUB.B #xx:8,@(d:16,Rd.B) Bl4 |56 [S D @(d:16+RdL) #XX @(d:16+RdL) — (T[T T T (T
SUB.B #xx:8,@(d:16,Rd.W) Bl4a|5 |6 [s D @(d:16+Rd) #XX @(d:16+Rd) e ol B o ol
SUB.B #xx:8,@(d:16,ERd.L) Bla|5]6 s D @(d:16+ERd) #xx @(d:16+ERd) —|1T 1T (T (T T
SUB.B #xx:8,@(d:32,Rd.B) B[5[5]7|s D @(d:32+RdL) #xx @(d:32+RdL) —|T (T[T (T2
SUB.B #xx:8,@(d:32,Rd.W) B|5|5(7 [s D @(d:32+Rd) #XX @(d:32+Rd) e ol B o ol
SUB.B #xx:8,@(d:32,ERd.L) B|5|5(7|s D @(d:32+ERd) #xx @(d:32+ERd) —|1T 1T (T (T T
SUB.B #xx:8, @aa:8 B2 |3 ]4 (s D @aa:8 #XX @aa8 —|1T]T (T (T (T
SUB.B #xx:8, @aa:16 B|3]3|5|S D @aa:16 #XX @aa:16 e ol B o ol
SUB.B #xx:8,@aa:32 Bl4a|3]6|s D @aa:32 #XX @aa:32 e O KO O Ol
SUB.B Rs,Rd B|1 |11 S Rd8 Rs8 Rds —|1T]T (T (T (T
SUB.B Rs,@ERd B[2 3[4 s |p @ERd Rs8 @ERd —|1T 1T (T[T |2
SUB.B Rs, @ERd+ B2 |44 S D @ERd Rs8 @ERd ERd32+1-ERd32| —|T |T [T [T |T
SUB.B Rs, @ERd- B2 |4 |4 S D @ERd Rs8 @ERd ERd32-1»ERd32 |—|T [T [T |T|T
SUB.B Rs, @+ERd B[2]5 5 s D ERd32+1-ERd32| @ERd Rs8 @ERd —|1T 1T (T[T |2
SUB.B Rs,@-ERd Bl2|5]5 S D ERd32-1-ERd32 | @ERd Rs8 @ERd —|1T1T (T (T T
SUB.B Rs, @(d:2,ERd) B2 |55 S D @(1/2/3+ERd) Rs8 @(1/2/3+ERd) —|1T]T (T (T (T
SUB.B Rs,@(d:16,ERd) B|3 |55 S D @(d:16+ERd) Rs8 @(d:16+ERd) o ol Bl o ol
SUB.B Rs, @(d:32,ERd) Bl4 |56 S D @(d:32+ERd) Rs8 @(d:32+ERd) —|1T1T (T (T T
SUB.B Rs,@(d:16,Rd.B) B|3 |55 S D @(d:16+RdL) Rs8 @(d:16+RdL) —|1T]T (T (T (T
SUB.B Rs,@(d:16,Rd.W) B3 |5 |5 s D @(d:16+Rd) Rs8 @(d:16+Rd) o ol Bl o ol
SUB.B Rs,@(d:16,ERd.L) B|3|5]5 S D @(d:16+ERd) Rs8 @(d:16+ERd) —|1T]T(rcris
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Arithmetic operations (78)

N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
414 & G| &
ElE 39 ¢
318 HEE
ERE FEEE ‘ :
Instructio = = gl 2 @;J @ Operation* Condition Code*
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 Operation 3 Operation 4 Operation 5 I[HIN]|Z|V]C
LIEE 3 § £l o8| & & & o | peration peration P ([ P {l P
suB SUB.B Rs.@(d:32.Rd.B) Bl4]516 S D @(d:32+RdL) Rs8 @(d:32+RdL) —|1T 1T (T (T
SUB.B Rs, @ (d:32,Rd.W) B 6 S D @(d:32+Rd) Rs8 @(d:32+Rd) —|1T]T (T (T (T
SUB.B Rs,@(d:32,ERd.L) Bl4]|5 |6 S D @(d:32+ERd) Rs8 @(d:32+ERd) e ol B o ol
SUB.B Rs,@aa:8 B2 |34 S D @aa:8 Rs8 @aa:8 e O KON O O
SUB.B Rs,@aa:16 B|3 |35 S D @aa:16 Rs8 @aa:16 —|1T]T (T (T (T
SUB.B Rs,@aa:32 B[4]3]6 s D @aa:32 Rs8 @aa:32 —1T 1T (T[T
SUB.B @ERs,Rd B2 |33 D [s Rd8 @ERs Rd8 e O KON O O
SUB.B @ERs+,Rd B2 |33 D S Rd8 @ERs Rd8 ERs32+1ERs32 et O RO RO O
SUB.B @ERs-,Rd B[23]3 D s Rd8 @ERs Rd8 ERs32-1—ERs32 —1T 1T (T[T
SUB.B @+ERs,Rd B2 |44 D S ERs32+1—-ERs32 Rd8 @ERs Rd8 —|1T 1T (T (T T
SUB.B @-ERs,Rd B2 |4 |4 D S ERs32-1—ERs32 Rd8 @ERs Rd8 et O RO RO O
SUB.B @(d:2,ERs),Rd B2 |4 |4 D s Rd8 @(1/2/3+ERs) Rd8 e ol B o ol
SUB.B @(d:16,ERs),Rd B3 |4 ]4 D S Rd8 @(d:16+ERs) Rd8 —|1T 1T (T (T T
SUB.B @(d:32,ERs),Rd Bl4]4]5 D S Rd8 @(d:32+ERs) Rds —|1T]T (T (T (T
SUB.B @(d:16,Rs.B),Rd B|3 |4 |4 D S Rd8 @(d:16+RsL) Rd8 o ol Bl o ol
SUB.B @(d:16,Rs.W),Rd B3 |4 ]4 D S Rd8 @(d:16+Rs) Rd8 —|1T 1T (T (T T
SUB.B @(d:16,ERs.L),Rd B|3 |4 |4 D S Rd8 @(d:16+ERs) Rds —|1T]T (T (T (T
SUB.B @(d:32,Rs.B),Rd Bl4]4]5 D S Rd8 @(d:32+RsL) Rd8 o ol Bl o ol
SUB.B @(d:32,Rs.W),Rd Bl44]5 D S Rd8 @(d:32+Rs) Rd8 —|1T1T (T (T T
SUB.B @(d:32,ERs.L),Rd B[4 |4 |5 D S Rd8 @(d:32+ERs) Rd8 —|T (T[T (T2
SUB.B @aa:8,Rd B[23]3 D s Rd8 @aa8 Rd8 —|1T 1T (T[T |2
SUB.B @aa:16,Rd B33 |4 D S Rd8 @aa:16 Rd8 e O KO O Ol
SUB.B @aa:32,Rd Bl4]3]5 D S Rd8 @aa:32 Rds —|1T]T (T (T (T
SUB.B @ERs,@ERd B[2]4]5 s @ERd @ERs @ERd —|1T 1T (T[T |2
SUB.B @ERs, @ERd+ B[2]45 S D @ERd @ERs @ERd ERd32+1-ERd32| —|T [T |T [T |T

Z uonoes
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Arithmetic operations (79)

g uonoas

N’m Addressing Mode
g
5
o=
£ g
2 3 y
T ~ ©
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
318 g &l 3
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
E = Slul x| gl ®
n Mnemonic I = < 5 Soy g Of tion 1 (o] tion 2 O tion 3 Operation 4 Operation 5 I[HIN|Z|V
LIEE 3 § £l o8| & & & o | peration peration peration {al il P
suB SUB.B @ERs.@ERd- Bl2 |45 s D @ERd - _@ERs — @ERd ERd32-15ERd32 | — [T [T |T |T [T
SUB.B @ERs,@+ERd B2 |56 S D ERd32+1—ERd32| @ERd - _@ERs — @ERd et O RO RO O
SUB.B @ERs,@-ERd B[2]5 |6 s D ERd32-15ERd32 | @ERd - _@ERs — @ERd —1T 1T (T[T
SUB.B @ERs, @(d:2,ERd) B[2]5 |6 s |p @(1/2/3+ERd) - @ERs —_@(1/2/3+ERd) —|T T (T2
SUB.B @ERs,@(d:16,ERd) B|3 |5 |6 s [D @(d:16+ERd) - _@ERs — _@(d:16+ERd) —|1T]T (T (T (T
SUB.B @ERs, @(d:32,ERd) Bl4|5]|7 s | @(d:32+ERd) - @ERs — @(d:32+ERd) e ol B o ol
SUB.B @ERs, @(d:16,Rd.B) B (3|5 |6 s D @(d:16+RdL) - @ERs — _@(d:16+RdL) —|T T (T2
SUB.B @ERs,@(d:16,Rd.W) B|3 |5 |6 S D @(d:16+Rd) - _@ERs — _@(d:16+Rd) —|1T]T (T (T (T
SUB.B @ERs,@(d:16,ERd.L) B|3 |5 |6 S D @(d:16+ERd) - @ERs — @(d:16+ERd) e ol B o ol
SUB.B @ERs, @(d:32,Rd.B) B[4]5]7 s D @(d:32+RdL) - @ERs - @(d:32+RdL) —|T T (T |2
SUB.B @ERs,@(d:32,Rd.W) Bl4 |57 S D @(d:32+Rd) - _@ERs — _@(d:32+Rd) —|1T]T (T (T (T
SUB.B @ERs,@(d:32,ERd.L) Bl4|5]|7 S D @(d:32+ERd) - @ERs — @(d:32+ERd) e ol B o ol
SUB.B @ERs, @aa:16 B[3]4 |6 S D @aa:16 - _@ERs - @aa16 —|T T (T |2
SUB.B @ERs,@aa:32 Bl4 |47 S D @aa:32 - @ERs - @aa:32 —|1T]T (T (T (T
SUB.B @ERs+,@ERd B[3 5|6 D s @ERd - _@ERs — @ERd ERs32+1-ERs32 —|1T 1T (T[T |2
SUB.B @ERs+, @ERd+ B|3 |56 S @ERd - _@ERs — @ERd ERs32+1-ERs32 |[ERd32+1-ERd32| — |7 |2 [T [T [T
SUB.B @ERs+, @ERd- B3 |5 |6 S @ERd -  @ERs — @ERd ERs32+1—-ERs32 [ERd32-15ERd32 [ — [T | T |T [T [T
SUB.B @ERs+,@+ERd B[3]6 |7 s ERd32+1-ERd32| @ERd - _@ERs — @ERd ERs32+1-ERs32 —|1T 1T (T[T |2
SUB.B @ERs+,@-ERd B|3 |6 |7 S ERd32-1-ERd32 | @ERd - @ERs — @ERd ERs32+1—-ERs32 —|1T1T (T (T T
SUB.B @ERs+,@(d:2,ERd) B|3 |6 |7 D S @(1/2/3+ERd) - @ERs — @(1/2/3+ERd) _ |ERs32+1—ERs32 et O RO RO O
SUB.B @ERs+,@(d:16,ERd) B[4]6]7 D s @(d:16+ERd) - @ERs - @(d:16+ERd)  |ERs32+15ERs32 i O O O O
SUB.B @ERs+, @(d:32,ERd) B|5 6|8 D S @(d:32+ERd) - _@ERs — @(d:32+ERd) ERs32+1-ERs32 —|1T1T (T (T T
SUB.B @ERs+,@(d:16,Rd.B) Bl4 6|7 D [s @(d:16+RdL) - _@ERs — _@(d:16+RdL) ERs32+1—-ERs32 et O RO RO O
SUB.B @ERs+, @(d:16,Rd.W) Bl4 6|7 D |s @(d:16+Rd) - @ERs — @(d:16+Rd) ERs32+1-ERs32 —|1T 1T (T[T |2
SUB.B @ERs+,@(d:16,ERd.L) Bl4 6|7 D |S @(d:16+ERd) - _@ERs — _@(d:16+ERd) ERs32+1-ERs32 —|1T]T(rcris
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Arithmetic operations (80)
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N’m Addressing Mode
a
5
o=
£ g
2 & Y
—— - 9
5 21 2] &
g = E]
d |8 & G| &
g | g HEK
= 3
ERE gl gld
R @ g) 4 8 iti *
Instructio = = gl 2 2 @ Operation Condition Code’
ERERREEEEE
7 = g w25 s i i ;
n Mnemonic % E EEE HERERE | Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 I'|H|N|Z|V
suB SUB.B @ERs+.@(d:32.Rd.B) B|5]6 |8 D[S @(d:32+RdL) - _@ERs - _@(d:32+RdL) ERs32+1ERs32 —|1T 1T (T (T
SUB.B @ERs+,@(d:32,Rd.W) B (5 [6 |8 D |S @(d:32+Rd) - @ERs — @(d:32+Rd) ERs32+1—ERs32 —|T (T[T (T2
SUB.B @ERs+,@(d:32,ERd.L) B[5 |6 (8 D |s @(d:32+ERd) - @ERs - @(d:32+ERd) _ |ERs32+15ERs32 i O O O O
SUB.B @ERs+,@aa:16 Bl4|5]7 s |D @aa:16 - _@ERs - @aa:16 ERs32+1-ERs32 —|1T 1T (T (T T
SUB.B @ERs+, @aa:32 B 5|58 s |p @aa:32 - _@ERs - @aa:32 ERs32+1-ERs32 i o o N O
SUB.B @ERs-,@ERd B[3 5|6 D s @ERd - _@ERs — @ERd ERs32-1—ERs32 —1T 1T (T[T
SUB.B @ERs-, @ERd+ B (3|5 |6 S @ERd - _@ERs — @ERd ERs32-1-5ERs32 |ERd32+1-ERd32[ — [T |T [T |T [T
SUB.B @ERs-, @ERd- B3 |5 |6 S @ERd -  @ERs — @ERd ERs32-1-ERs32 [ERd32-1-ERd32 [ — [T | T |T [T [T
SUB.B @ERs-,@+ERd B[3]6 |7 s ERd32+1-ERd32| @ERd - _@ERs — @ERd ERs32-1—ERs32 —1T 1T (T[T
SUB.B @ERs-,@-ERd B|3 |67 S ERd32-1-ERd32 | @ERd - @ERs — @ERd ERs32-1-5ERs32 —|1T 1T (T (T T
SUB.B @ERs-,@(d:2,ERd) B3 |6 |7 D S @(1/2/3+ERd) - @ERs —  @(1/2/3+ERd) ERs32-1—ERs32 —|T|T (T[T ]|T
SUB.B @ERSs-,@(d:16,ERd) B[4]6]7 D s @(d:16+ERd) - @ERs - @(d:16+ERd) _ |ERs32-1>ERs32 i O O O O
SUB.B @ERs-,@(d:32,ERd) B|5 (6|8 D S @(d:32+ERd) - @ERs — @(d:32+ERd) ERs32-1—ERs32 —|1T 1T (T (T T
SUB.B @ERs-,@(d:16,Rd.B) B 4|6 |7 D[S @(d:16+RdL) -  @ERs —  @(d:16+RdL) ERs32-1ERs32 —|T|T (T[T ]|T
SUB.B @ERs-,@(d:16,Rd.W) Bl4 6|7 D |s @(d:16+Rd) - @ERs — @(d:16+Rd) ERs32-1—ERs32 —|1T 1T (T[T |2
SUB.B @ERs-,@(d:16,ERd.L) Bl4 6|7 D |s @(d:16+ERd) - @ERs — @(d:16+ERd) ERs32-1—ERs32 —|1T 1T (T (T T
SUB.B @ERs-,@(d:32,Rd.B) B|5 |6 8 D[S @(d:32+RdL) -  @ERs —  @(d:32+RdL) ERs32-1ERs32 —|T|T (T[T ]|T
SUB.B @ERs-,@(d:32,Rd.W) B|5 6|8 D |s @(d:32+Rd) - @ERs — @(d:32+Rd) ERs32-1—ERs32 —|1T 1T (T[T |2
SUB.B @ERs-,@(d:32,ERd.L) B|5 68 D |s @(d:32+ERd) - @ERs — @(d:32+ERd) ERs32-1—ERs32 —|1T1T (T (T T
SUB.B @ERs-,@aa:16 B 4|5 |7 S |D @aa:16 - @ERs — @aa:16 ERs32-1ERs32 —|T|T (T[T ]|T
SUB.B @ERs-,@aa:32 B[5|5 (8 s |p @aa:32 - _@ERs - @aa:32 ERs32-1—ERs32 —|1T 1T (T[T |2
SUB.B @+ERs, @ERd B|3 6|6 D S ERs32+1—-ERs32 @ERd