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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You 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 losses incurred by you
or third parties arising from the use of these circuits, software, or information.

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 errors in or omissions from the information included herein.

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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“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 etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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 physical 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 systems 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 a result of your noncompliance with applicable laws
and regulations.

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. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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 sales 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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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




How to Use This Manual

1. Objective and Target Users

This manual was written to explain the hardware functions and electrical characteristics of this LSI to the target

users, i.e. those who will be using this LSI in the design of application systems. Target users are expected to

understand the fundamentals of electrical circuits, logic circuits, and microcomputers.

This manual is organized in the following items: an overview of the product, descriptions of the CPU, system

control functions, and peripheral functions, electrical characteristics of the device, and usage notes.

When designing an application system that includes this LSI, take all points to note into account.
Points to note are given in their contexts and at the final part of each section, and in the section giving usage notes.

The list of revisions is a summary of major points of revision or addition for earlier versions. It does not cover all
revised items. For details on the revised points, see the actual locations in the manual.

The following documents have been prepared for the RX610 Group. Before using any of the documents, please visit

our web site to verify that you have the most up-to-date available version of the document.

Document Type

Contents

Document Title

Document No.

Short Sheet

Overview of hardware

Data Sheet Overview of hardware and electrical characteristics | RX610 Group —
Data Sheet
User’s manual: Hardware specifications (pin assignments, memory | RX610 Group This User’s
Hardware maps, peripheral specifications, electrical User’s manual: manual
characteristics, and timing charts) and descriptions | Hardware
of operation
User’s manual: Detailed descriptions of the CPU and instruction set | RX Family Series | REJ0O9B0435

Software

User’s manual:
Software

Application Note

Examples of applications and sample programs

Renesas
Technical Update

Preliminary report on the specifications of a product,
document, etc.




2. Description of Registers

Each register description includes a bit chart, illustrating the arrangement of bits, and a table of bits, describing the
meanings of the bit settings. The standard format and notation for bit charts and tables are described below.

XXX ... Register

Address xxxx xxxxxh

ey

b7 b6 b5 b4 b3 b2 bl b0
Value after reset X 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
bo .0 ... Bit ®) ( RW )
(2
b3tobl | — (Reserved), The read value is 0. The write value should always be 0. R/W
b4 .4 ... Bit 0:...... R
1.
b6, b5 | ...[1:0] ... Bi 00: ... 3) RI(W)*
01: ... /(
(Settings other than above are prohibitecD
b7 — Reserved The read value is undefined. Writing to this bit has no effect. R

(1) R/W:  The bit or field is readable and writable.
R/(W): The bit or field is readable and writable. However, writing to this bit or field has some

limitations. For details on the limitations, see the description or notes of respective registers.

R: The bit or field is readable. Writing to this bit or field has no effect.

(2) Reserved. Make sure to use the specified value when writing to this bit or field; otherwise, the correct
operation is not guaranteed.

(3) Setting prohibited. The correct operation is not guaranteed if such a setting is performed.




. List of Abbreviations and Acronyms

Abbreviation Full Form
ACIA Asynchronous Communication Interface Adapter
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
GSM Global System for Mobile Communications
Hi-Z High Impedance
IEBus Inter Equipment Bus
I/O Input / Output
IrDA Infrared Data Association
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connect
PLL Phase Locked Loop
PWM Pulse Width Modulation
SIM Subscriber Identity Module
UART Universal Asynchronous Receiver / Transmitter
VCO Voltage Controlled Oscillator

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

1. Overview

1.1 Features
The RX610 Group is an MCU with the high-speed, high-performance RX CPU as its core.

One basic instruction is executable in one cycle of the system clock. Calculation functionality is further enhanced, with
the inclusion of a single-precision floating-point calculation unit as well as a 32-bit multiplier and divider. Additionally,
code efficiency is improved by instructions with lengths that are variable in byte units and by an enhanced range of
addressing modes.

Timers, serial communication interfaces, I°C bus interfaces, an A/D converter, and a D/A converter are incorporated as
peripheral functions which are essential to embedded devices.

Facilities for connecting external memory are also included, enabling direct connection to memory and peripheral LSI
circuits. The on-chip memory is flash memory capable of large-capacity, high-speed operation, and this significantly
reduces the cost of configuring systems.

1.1.1 Applications

Office automation equipment and digital industrial equipment
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1. Overview

1.1.2 Outline of Specifications

Table 1.1 lists the specifications of the RX610 Group in outline.

Table 1.1  Outline of Specifications

Classification Module/Function

Description

CPU CPU

Maximum operating frequency: 100 MHz
32-bit RX CPU

Minimum instruction execution time: One instruction in one state (in one system clock
cycle)

Address space: 4-Gbyte linear address
Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

Floating-point operation instructions: 8

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU

Single precision (32-bit) floating point

Data types and floating-point exceptions conforming to the IEEE754 standard

Memory Flash

Flash capacity: 2 Mbytes (max.)
Three types of on-board programming modes

SCI boot mode, user program mode, and user boot mode

RAM

RAM capacity: 128 Kbytes

Data flash

Data flash capacity: 32 Kbytes

MCU operating modes

Single-chip mode, on-chip ROM enabled extended mode, and on-chip ROM disabled

extended mode

Clock Clock generation circuit « One main clock oscillation circuit
o Includes a PLL circuit and frequency divider, so the operating frequency is selectable
« System clock, peripheral module clock, and external bus clock are independently
specifiable.
The CPU, DMAC, DTC, ROM, and RAM run in synchronization with the system
clock (ICLK): 8 to 100 MHz
Peripheral modules run in synchronization with the peripheral module
clock (PCLK): 8 to 50 MHz
Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): 8 to 25 MHz
Power down Power-down function o Module stop function

Four power-down modes
Sleep mode, all-module clock stop mode, software standby mode, and deep software

standby mode
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RX610 Group 1. Overview
Classification Module/Function Description
Interrupt Interrupt control unit o Peripheral function interrupts: 116

External interrupts: 16 (pins IRQ15 to IRQO)
Non-maskable interrupt: 1 (the NMI pin)
Eight priority orders specifiable

External bus extension

The external address space can be divided into eight areas (CSO to CS7), each of
which is independently controllable.

Capacity of each area: 16 Mbytes

Chip-select signals (CS0# to CS7#) can be output for each area.

8-bit or 16-bit bus space can be specified for each area.

The data arrangement is selectable as little endian or big endian for each area. (only
for data)

Separate bus system

Wait control

Write buffer programming

DMA DMA controller

4-channel DMA transfer available
Activation sources: Software trigger, external interrupts, and interrupt requests from

peripheral functions

Data transfer controller

Three transfer modes: Normal transfer, repeat transfer, and block transfer

Activated by interrupt requests (chain transfer enabled)

1/0 ports Programmable 1/O ports

I/0 pins: 117 (144-pin LQFP), 140 (176-pin LFBGA)
Pull-up resistors: 40

Open-drain outputs: 16

5-V tolerance: 10

Timer 16-bit timer pulse unit

(16 bits x 6 channels) x 2 units

Up to 16 pulse inputs and outputs

Select from among 7 or 8 counter-input clocks for each channel

Input capture/output compare function

Maximum of 15-phase PWM output poss ble in PWM mode

Buffered operation, phase counting mode (two-phase encoder input), and cascaded
operation (32 bits x 2 channels) settable for each channel

PPG output trigger can be generated

Conversion start trigger for the A/D converter can be generated

Programmable pulse

(4 bits x 4 groups) X 2 units

generator « Provides pulse outputs by using the TPU output as a trigger
o Maximum of 32-bit pulse output possible
8-bit timer ¢ (8 bits x 2 channels) x 2 units

Select from among 8 clock sources (7 internal clocks and 1 external clock)
Allows the output of pulse trains with a desired duty cycle or PWM signals
Cascading of 2 channels enables it to be used as a 16-bit timer
Generation of trigger to start A/D converter conversion

Capable of generating baud rate clock for SCI5 and SCI6

Compare match timer

(16 bits x 2 channels) x 2 units

Select from among 4 counter-input clocks

RO1UHO0032EJ0120 Rev.1.20
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1. Overview

Watchdog timer

8 bits x 1 channel
Select from among 8 counter-input clocks

Switchable between watchdog timer mode and interval timer mode

Communication Serial communication
function interface

7 channels

Serial communication mode:

Asynchronous, clock synchronous, and smart card interface
On-chip baud rate generator allows any bit rate to be selected
Choice of LSB-first or MSB-first transfer

Enables average transfer rate clock input from TMR (SCI5, SCI6)

I°C bus interface

2 channels

Communication format

I°C bus format/SMBus format

Master/slave selectable (For multi-master operation)
Maximum transfer rate: 1 Mbps

A/D converter

4 units (1 unit x 4 channels)

10-bit resolution

Conversion time: 1.0 us per channel (at 50-MHz (PCLK) operation)

Two kinds of operating modes

Single mode and scan mode (single scan mode or continuous scan mode)
Sample-and-hold function

Three types of A/D conversion start

Conversion can be started by software, a conversion start trigger by the timer (TPU or

TMR), or an external trigger signal.

D/A converter

2 channels
10-bit resolution
Output voltage: 0 V to VREFH

CRC calculator

CRC code generation for arbitrary data lengths in 8-bit units
One of three generating polynomials selectable
X8+X2+X+1,X16+X15+X2+1,X16+X12+X5+1

CRC code generation for LSB-first or MSB-first communication selectable

Operating frequency

8 to 100 MHz

Power supply voltage

Vee = PLLVce = AVee = 3.0 to 3.6V, VREFH = 3.0 to AVcc

Supply current

50 mA (typ.) (regular specifications)

Operating temperature

—20 to +85 C (regular specifications), —40 to +85 C (wide-range specifications)

Package

176-pin LFBGA (PLBGO176GA-A)
144-pin LQFP (PLQPO144KA-A)
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RX610 Group 1. Overview
1.2 List of Products

Table 1.2 is the list of products, and figure 1.1 shows how to read the product part no.

Table 1.2 List of Products

Operating

Part No. Package ROM Capacity RAM Capacity Data Flash Frequency (Max.)
R5F56108VNFP PLQPO144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56108VDFP PLQPO0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56108WNBG PLBGO176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56108WDBG PLBGO0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56107VNFP PLQPO144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56107VDFP PLQPO144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56107WNBG PLBGO0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56107WDBG PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56106VNFP PLQPO0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz
R5F56106VDFP PLQPO144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz
R5F56106WNBG PLBGO0176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz
R5F56106WDBG PLBGO0176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz
R5F56104VNFP PLQPO144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56104VDFP PLQPO0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56104WNBG PLBGO176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz
R5F56104WDBG PLBGO0176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz
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R 5 F 510 8 V NEFP

L Indicates the package.
FP: LQFP
BG: LFBGA

Indicates the characteristic code.
N: Regular specifications
D: Wide-range specifications

Indicates the number of pins.
V: 144 pins
W: 176 pins

Indicates the ROM capacity, RAM capacity,
and data flash capacity.

8: 2 Mbytes/128 Kbytes/32 Kbytes

7: 1.5 Mbytes/128 Kbytes/32 Kbytes

6: 1 Mbyte/128 Kbytes/32 Kbytes
4: 768 Kbytes/128 Kbytes/32 Kbytes

Indicates the RX610 Group.

Indicates the RX600 Series.

Indicates the type of memory.
F: Flash memory version

Indicates a Renesas MCU.

Indicates a Renesas semiconductor product.

Figure 1.1  How to Read the Product Part No.
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1.3 Block Diagram

Figure 1.2 shows a block diagram of the RX610 Group.

ROM

RAM

Internal main bus 2

ICU

DTC

DMAC '

Instruction bus
Operand bus

RX CPU

;

*

Data flash

WDT

CRC

SCI x 7 channels

TPU x 6 channels (unit 0)

TPU x 6 channels (unit 1)

Port 0

Port 1

Port 2

Port 3

Port 4

PPG (unit 0)

ﬁ PPG (unit 1)
é TMR x 2 channels (unit 0)
M %:::,; TMR x 2 channels (unit 1)
:%L CMT x 2 channels (unit 0)

CMT x 2 channels (unit 1)

RIIC x 2 channels

A/D converter x 4 channels (unit 0)

Port 5

Port 6

Port 7

Port 8

Port 9

Port A

Port B

Internal peripheral bus 1

A/D converter x 4 channels (unit 1)

|

AID converter x 4 channels (unit 2)

AID converter x 4 channels (unit 3)

D/A converter x 2 channels |

Clock
generation
circuit

Internal main bus 1

Port D

Port E

Port F

[Legend]
ICU:
DTC:
DMAC:
BSC:
WDT:
CRC:

Interrupt control unit
Data transfer controller
DMA controller

Bus controller
Watchdog timer

CRC (Cyclic Redundancy Check) calculator

NS
BSC External bus

SCl: Serial communications interfaces
TPU: 16-bit timer pulse unit
PPG: Programmable pulse generator
TMR: 8-bit timer
CMT: Compare match timer
RIIC: I2C bus interface

Note: * Ports F and H are not included in the 144-pin LQFP package.

Port G

Port H

HEEHEEEHEEEEEEEEEE
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1.4

Figures 1.3 and 1.4 show the pin assignments of the 176-pin LFBGA and the 144-pin LQFP, respectively. Figure 1.5
(assistance diagram) shows the pin assignment the 144-pin LQFP. Tables 1.3 and 1.4 show the lists of pins and pin
functions of the 176-pin LFBGA and the 144-pin LQFP, respectively.

Pin Assignments

A B C D E F G H J K L M N P R
15 PEO PE2 PE5 PG5 VSS PA1 PA5 PH1 P70 P74 PB3 PB6 PC1 VCC PC3 15
14 PD6 PE1 PE3 PE7 PG6 PAO PA4 PHO VCC P73 PB4 PCO PC2 PC4 PC5 14
13 PD4 PD5 PD7 PE6 PG7 PA2 PA6 VSS P71 PB1 PB5 VSS PH2 PC6 P75 13
12 P63 VCC VSS PE4 VCC PA3 PA7 PBO P72 PB2 PB7 PC7 P76 P77 PH3 12
11 P60 P61 P62 P64 PH4 VSS VCC PH5 11
10 PD1 PDO PD2 PD3 P51 P50 PH6 PH7 10
9 PG2 PG1 PG3 PG4 RXGlOGI’OUp P81 P80 P52 P53 9
8 P97 P96 |BSCANP| PGO g_bg%?:ziggg P83 VSS VCC P82 8
7 Po3 P92 P94 P95 (Upper perspeCtlve VIeW) P57 P56 P54 P55 7
6 P90 VCC VSS P91 P37 P36 P84 P35 6
5 P46 P45 P47 P44 P14 P12 P11 P10 5
4 P43 P42 P41 P40 P00 MDE P86 VSS P34 P33 PFO VSS P16 P15 P13 4
3 VREFL | VREFH P03 AVSS EMLE VCL P85 EXTAL PF6 P32 PF3 VCC P20 PLLVCC| PLLVSS 3
2 AvVCC P05 P66 P01 |WDTOVF4 MDO XTAL NMI PF4 P30 PF1 P26 P24 P22 P17 2
1 P04 P67 P02 P65 VSS MD1 RES# VCC PF5 P31 PF2 P27 P25 P23 P21 1

A B C D E F G H J K L M N P R

Figure 1.3  Pin Assignment of the 176-pin LFBGA
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Pin Assignment of the 144-Pin LQFP

Figure 1.4
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1. Overview

RX610 Group
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710 «— PC5/A21/SCK5/CS5#-D
70[] «— PC6/A22/RxD5/CS6#-D

69[] «—= PC7/A23/TxD5/CS4#-DICS7#-D

68[] «— P75

67[1 <= P76/IRQ14-A

66[ 7 > P77

65[1 = P50/WRO#/WR#
64[1] «— P51/WR1#/BC1#
63[] «— P52/RD#

62[7 «— P53/BCLK

61[1] «— P80

60[] «— P8L/TRSYNC

59[1 «— VCC

58[] «— P82/TRCLK

57[] +— VSS
567 «— P83

55[] <= P54/TRDATAO
547 «— P55/TRDATA1
53[] «— P56/TRDATA2

52[] «—> P57/WAIT#TRDATA3

517 «» P84

RX610 Group
PLQPO144KA-A

50[] «— P35/PO13/TIOCAL/TIOCB1/TCLKC-A

491 «— P36/PO14/TIOCA2

(144-pin LQFP)

48[ «— P37/PO15/TIOCA2/TIOCB2/TCLKD-A

477 « P10/IRQO-B

(Top view)
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42[1 «— P15/TCLKB-B/SCK3/SCL1/IRQ5-B

41[7] «— PLLVSS
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39[] «— PLLVCC
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PD7/D7 +— []110

PD6/D6 «— [J111

PD5/D5 +— [J112

PD4/D4 « []113
P64/CS4#-B «— []114
P63/CS3#-AICST#-A + []115

P62/CS2#-AICS6#-A +— []116

P61/CS1#/CS2#-BICS5#-AICS6#-BICST#-B «— 117

P60/CSO#/CS4#-A/CS5#-B +— []118

PD3/D3 «— [J119

PD2/D2 « [J120

PD1/D1 « [121

PDO/DO «+— 122
P97/AN15 «— []123

P96/AN14 «— [J124

P95/AN13 «— []125

P94/AN12 «— []126

P93/AN11 «— []127

P92/AN10 +«— []128

P91/AN9 « []129

VSS — []130

P90/AN8 «— []131

VCC — []132
RQ15-B «— []133

RQ14-B « [J134

RQ13-B « []135
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RQ11-B « []137
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P47/ANT/
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VREFL — [J140

P40/ANO/IRQ8-B «— []141

VREFH — []142

AVCC — [143

P05/TMO3/RXD4/IRQ13-A/TCK «— []144

Pin Assignment (Assistance Diagram) of the 144-Pin LQFP

Figure 1.5
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RX610 Group

1. Overview

Table 1.3  List of Pins and Pin Functions (176-Pin LFBGA)
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
Al P04 IRQ12-A TMCI3 TxD4 TDI
A2 AVCC
A3 VREFL
A4 P43 IRQ11-B AN3
A5 P46 IRQ14-B ANG
A6 P90 ANS
A7 P93 AN11
A8 P97 AN15
A9 PG2
A10 PD1 D1
All P60 cso#l
CS4#-Al
CS5#-B
Al2 P63 CS3#-A/
CS7#-A
Al13 PD4 D4
Al4 PD6 D6
Al5 PEO D8
B1 P67 DA1
B2 P05 IRQ13-A TMO3 RxD4 TCK
B3 VREFH
B4 P42 IRQ10-B AN2
B5 P45 IRQ13-B AN5
B6 VCC
B7 P92 AN10
B8 P96 AN14
B9 PG1
B10 PDO DO
B11 P61 CS1#/
CS2#-B/
CS5#-A/
CS6#-B/
CS7#-B
B12 VCC
B13 PD5 D5
B14 PE1 D9
B15 PE2 D10
Cl P02 IRQ10-A TMO2 SCK6 TRST#
Cc2 P66 DAO
C3 P03 IRQ11-A TMRI3 SCK4 TMS
C4 P41 IRQ9-B AN1
C5 P47 IRQ15-B AN7
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RX610 Group

1. Overview

Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |I/O Port Interrupt Bus Timer cation Analog Emulator
C6 VSS
c7 P94 AN12
C8 BSCANP
Cc9 PG3
c10 PD2 D2
Cl1 P62 CS2#-Al
CS6#-A
C12 VSS
C13 PD7 D7
Cl4 PE3 D11
C15 PE5 IRQ5-A D13
D1 P65 IRQ15-A
D2 PO1 IRQ9-A TMCI2 RxD6
D3 AVSS
D4 P40 IRQ8-B ANO
D5 P44 IRQ12-B AN4
D6 P91 AN9
D7 P95 AN13
D8 PGO
D9 PG4
D10 PD3 D3
D11 P64 CS4#-B
D12 PE4 D12
D13 PE6 IRQ6-A D14
D14 PE7 IRQ7-A D15
D15 PG5
El VSS
E2 WDTOVF# TDO
E3 EMLE
E4 P00 IRQ8-A TMRI2 TxD6
E12 VCC
E13 PG7
El4 PG6
E15 VSS
F1 MD1
F2 MDO
F3 VCL
F4 MDE
F12 PA3 A3 PO19/
TIOCC6/
TIOCD6/
TCLKF
RO1UHO0032EJ0120 Rev.1.20 REN ESNS Page 39 of 1006

Feb 20, 2013




RX610 Group

1. Overview

Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
F13 PA2 A2 PO18/
TIOCC6/
TCLKE
F14 PAO AO/BCO# PO16/
TIOCA6
F15 PA1 Al PO17/
TIOCA6/
TIOCB6
Gl RES#
G2 XTAL
G3 P85
G4 P86
G12 PA7 A7 PO23/
TIOCAS8/
TIOCB8/
TCLKH
G13 PAG6 A6 PO22/
TIOCA8
G14 PA4 A4 PO20/
TIOCA7
G15 PA5 A5 PO21/
TIOCA7/
TIOCB7/
TCLKG
H1 VCC
H2 NMI
H3 EXTAL
H4 VSS
H12 PBO A8 PO24/
TIOCA9
H13 VSS
H14 PHO
H15 PH1
J1 PF5
J2 PF4
J3 PF6
J4 P34 IRQ4-A PO12/
TIOCAl1
Ji2 P72
J13 P71 CS4a#-C/
CS5#-C/
CSs6#-C/
CS7#-C
J14 VCC
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RX610 Group 1. Overview
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
J15 P70 CS3#-B ADTRG2#
K1 P31 IRQ1-A POY/
TIOCAO/
TIOCBO
K2 P30 IRQO-A PO8/
TIOCAO
K3 P32 IRQ2-A PO10/
TIOCCO/
TCLKA-A
K4 P33 IRQ3-A PO11/
TIOCCO/
TIOCDO/
TCLKB-A
K12 PB2 Al10 PO26/
TIOCC9
K13 PB1 A9 PO25/
TIOCA9/
TIOCB9
K14 P73
K15 P74 ADTRG3#
L1 PF2
L2 PF1
L3 PF3
L4 PFO
L12 PB7 Al5 PO31/
TIOCA1l/
TIOCB11
L13 PB5 Al3 PO29/
TIOCA10/
TIOCB10
L14 PB4 Al2 PO28/
TIOCA10
L15 PB3 All PO27/
TIOCCY/
TIOCD9
M1 P27 PO7/ SCK1
TIOCAS/
TIOCBS
M2 P26 PO6/ TxD1
TIOCAS5/
TMO1
M3 VCC
M4 VSS
M5 P14 IRQ4-B TCLKA-B SDAl
RO1UHO0032EJ0120 Rev.1.20 REN ESNS Page 41 of 1006

Feb 20, 2013




RX610 Group 1. Overview
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
M6 P37 PO15/
TIOCA2/
TIOCB2/
TCLKD-A
M7 P57 WAIT# TRDATA3
M8 P83
M9 P81 TRSYNC
M10 P51 WR1#/BC1#
M11 PH4
M12 PC7 A23/ TxD5
CS4#-D/
CS7#-D
M13 VSS
M14 PCO Al6
M15 PB6 Al4 PO30/
TIOCAll
N1 P25 PO5/ RxD1
TIOCA4/
TMCI1
N2 P24 PO4/
TIOCA4/
TIOCB4/
TMRI1
N3 P20 POO/ TxDO
TIOCA3/
TIOCB3/
TMRIO
N4 P16 IRQ6-B TCLKC-B RxD3/SDA0
N5 P12 IRQ2-B RxD2
N6 P36 PO14/
TIOCA2
N7 P56 TRDATA2
N8 VSS
N9 P80
N10 P50 WRO#WR#
N11 VSS
N12 P76 IRQ14-A
N13 PH2
N14 PC2 Al18
N15 PC1 Al7
P1 P23 PO3/
TIOCC3/
TIOCD3
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RX610 Group 1. Overview
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |I/O Port Interrupt Bus Timer cation Analog Emulator
P2 P22 PO2/ SCKO
TIOCC3/
TMOO
P3 PLLVCC
P4 P15 IRQ5-B TCLKB-B SCK3/SCL1
P5 P11 IRQ1-B SCK2
P6 P84
P7 P54 TRDATAO
P8 VCC
P9 P52 RD#
P10 PH6
P11 VCC
P12 P77
P13 PC6 A22/ RxD5
CS6#-D
P14 PC4 A20
P15 VCC
R1 P21 PO1/ RxDO
TIOCA3/
TMCIO
R2 P17 IRQ7-B TCLKD-B TxD3/SCLO ADTRG1#
R3 PLLVSS
R4 P13 IRQ3-B TxD2 ADTRGO#
R5 P10 IRQO-B
R6 P35 PO13/
TIOCA1/
TIOCB1/
TCLKC-A
R7 P55 TRDATA1
R8 P82 TRCLK
R9 BCLK P53
R10 PH7
R11 PH5
R12 PH3
R13 P75
R14 PC5 A21/ SCK5
CS5#-D
R15 PC3 Al9
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RX610 Group 1. Overview
Table 1.4  List of Pins and Pin Functions (144-Pin LQFP)
Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
1 P04 IRQ12-A TMCI3 TxD4 TDI
2 P03 IRQ11-A TMRI3 SCK4 TMS
3 P67 DAl
4 P66 DAO
5 AVSS
6 P02 IRQ10-A TMO2 SCK6 TRST#
7 PO1 IRQ9-A TMCI2 RxD6
8 P00 IRQ8-A TMRI2 TxD6
9 P65 IRQ15-A
10 EMLE
11 WDTOVF# TDO
12 VSS
13 MDE
14 VCL
15 MD1
16 MDO
17 P86
18 P85
19 RES#
20 XTAL
21 VSS
22 EXTAL
23 VCC
24 NMI
25 P34 IRQ4-A PO12/
TIOCAl1
26 P33 IRQ3-A PO11/
TIOCCO/
TIOCDO/
TCLKB-A
27 P32 IRQ2-A PO10/
TIOCCO/
TCLKA-A
28 P31 IRQ1-A POY/
TIOCAO/
TIOCBO
29 P30 IRQO-A PO8/
TIOCAO
30 P27 PO7/ SCK1
TIOCAS/
TIOCB5
31 P26 PO6/ TxD1
TIOCAS/
TMO1
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RX610 Group 1. Overview
Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
32 P25 PO5/ RxD1
TIOCA4/
T™MCI1
33 P24 PO4/
TIOCA4/
TIOCB4/
TMRI1
34 P23 PO3/
TIOCC3/
TIOCD3
35 P22 PO2/ SCKO
TIOCC3/
TMOO0
36 P21 PO1/ RxDO
TIOCA3/
TMCIO
37 P20 POO/ TxDO
TIOCA3/
TIOCB3/
TMRIO
38 P17 IRQ7-B TCLKD-B TxD3/SCLO | ADTRG1#
39 PLLVCC
40 P16 IRQ6-B TCLKC-B RxD3/SDAO
41 PLLVSS
42 P15 IRQ5-B TCLKB-B SCK3/SCL1
43 P14 IRQ4-B TCLKA-B SDA1
44 P13 IRQ3-B TxD2 ADTRGO#
45 P12 IRQ2-B RxD2
46 P11 IRQ1-B SCK2
47 P10 IRQO-B
48 P37 PO15/
TIOCA2/
TIOCB2/
TCLKD-A
49 P36 PO14/
TIOCA2
50 P35 PO13/
TIOCA1/
TIOCB1/
TCLKC-A
51 P84
52 P57 WAIT# TRDATA3
53 P56 TRDATA2
54 P55 TRDATA1
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RX610 Group 1. Overview

Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
55 P54 TRDATAO
56 P83
57 VSS
58 P82 TRCLK
59 VCC
60 P81 TRSYNC#
61 P80
62 BCLK P53
63 P52 RD#
64 P51 WRI1#/BC1#
65 P50 WRO#WR#
66 P77
67 P76 IRQ14-A
68 P75
69 PC7 A23/ TxD5
CS4#-D/
CS7#-D
70 PC6 A22/ RxD5
CS6#-D
71 PC5 A21/ SCK5
CS5#-D
72 PC4 A20
73 PC3 Al9
74 VCC
75 PC2 Al8
76 VSS
77 PC1 Al7
78 PCO Al6
79 PB7 Al5 PO31/
TIOCA1l/
TIOCB11
80 PB6 Al4 PO30/
TIOCA1l
81 PB5 Al13 PO29/
TIOCA10/
TIOCB10
82 PB4 Al2 PO28/
TIOCA10
83 PB3 All PO27/
TIOCCY/
TIOCD9
84 PB2 Al0 PO26/
TIOCC9
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RX610 Group 1. Overview
Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
85 PB1 A9 PO25/
TIOCA9/
TIOCB9
86 P74 ADTRG3#
87 P73
88 P72
89 P71 CS4a#-C/
CS5#-C/
CSs6#-C/
CS7#-C
90 P70 CS3#-B ADTRG2#
91 VCC
92 PBO A8 PO24/
TIOCA9
93 VSS
94 PA7 A7 PO23/
TIOCA8/
TIOCBS8/
TCLKH
95 PA6 A6 PO22/
TIOCA8
96 PA5 A5 PO21/
TIOCA7/
TIOCB7/
TCLKG
97 PA4 A4 PO20/
TIOCA7
98 PA3 A3 PO19/
TIOCC6/
TIOCD6/
TCLKF
99 PA2 A2 PO18/
TIOCC6/
TCLKE
100 PAl Al PO17/
TIOCA®6/
TIOCB6
101 PAO AO/BCO# PO16/
TIOCA6
102 PE7 IRQ7-A D15
103 PE6 IRQ6-A D14
104 PES5 IRQ5-A D13
105 PE4 D12
106 PE3 D11
107 PE2 D10
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RX610 Group 1. Overview
Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
108 PE1 D9
109 PEO D8
110 PD7 D7
111 PD6 D6
112 PD5 D5
113 PD4 D4
114 P64 CS4#-B
115 P63 CS3#-Al
CST7#-A
116 P62 CS2#-A/
CS6#-A
117 P61 CSi#/
CS2#-B/
CS5#-A/
CS6#-B/
CS7#-B
118 P60 cso#/
CS4a#-A/
CS5#-B
119 PD3 D3
120 PD2 D2
121 PD1 D1
122 PDO DO
123 P97 AN15
124 P96 AN14
125 P95 AN13
126 P94 AN12
127 P93 AN11
128 P92 AN10
129 P91 AN9
130 VSS
131 P90 ANS8
132 VCC
133 P47 IRQ15-B AN7
134 P46 IRQ14-B ANG
135 P45 IRQ13-B AN5
136 P44 IRQ12-B AN4
137 P43 IRQ11-B AN3
138 P42 IRQ10-B AN2
139 P41 IRQ9-B AN1
140 VREFL
141 P40 IRQ8-B ANO
142 VREFH
143 AVCC
144 P05 IRQ13-A TMO3 RxD4 TCK
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1.5 Pin Functions
Table 1.5 lists the pin functions.

Table 1.5 Pin Functions

Classifications Pin Name I/0 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

PLLVCC Input Power supply pin for the PLL circuit. Connect it to the system
power supply.

PLLVSS Input Ground pin for the PLL circuit

Clock XTAL Input Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output Outputs the system clock for external devices.

Operating mode control MDO, MD1, MDE Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

System control RES# Input Reset signal input pin. This LSI enters the reset state when
this signal goes low.

EMLE Input Input pin to enable on-chip emulator signal. When the on-chip
emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Input pin to enable boundary-scan signal. When this pin is
driven high, the boundary scan is enabled. When the boundary
scan is not used, this pin should be driven low.

On-chip emulator TRST# Input On-chip emulator pins.

™S Input When the EMLE pin is driven high, these pins are dedicated
for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATAS3 Output These pins output the trace information.

Address bus A0 to A23* Output Output pins for the address
Data bus DO to D15 110 Input and output pins for the bidirectional data bus
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Classifications Pin Name I/0 Description

Bus control RD# Output Strobe signal which indicates that reading from the external

address space is in progress.

WRO# Output Strobe signal which indicates that the lower-order byte (DO to
D7) is valid in writing to the external address space, in byte

strobe mode.

WR1# Output Strobe signal which indicates that the higher-order byte (D8 to
D15) is valid in writing to the external address space, in byte

strobe mode.

WR# Output Strobe signal which indicates that writing to the external
address space is in progress, in 1-write strobe mode.

BCO# - *2 Output Strobe signal which indicates that the lower-order byte (DO to
D7) is valid in access to the external address space, in 1-write

strobe mode.

BC1# ** Output Strobe signal which indicates that the higher-order byte (D8 to
D15) is valid in access to the external address space, in 1-

write strobe mode.

CSO0#, CS1# Output Select signals for areas 0 to 7
CS2#-AICS2#-B
CS3#-AICS3#-B
CS4#-AICS4#-B/
CS4#-C/CS4#-D
CS5#-A/CS5#-B/
CS5#-C/CS5#-D
CS6#-AICS6#-B/
CS6#-C/CS6#-D
CS7#-AICST#-B/
CS7#-C/ICS7#-D

WAIT# Input Requests wait cycles in access to the external address space
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1. Overview

Classifications Pin Name I/0 Description
Interrupt NMI Input Non-maskable interrupt request signal
IRQO-A/IRQO-B Input Maskable request signals
IRQ1-A/IRQ1-B
IRQ2-A/IRQ2-B
IRQ3-A/IRQ3-B
IRQ4-A/IRQ4-B
IRQ5-A/IRQ5-B
IRQ6-A/IRQ6-B
IRQ7-A/IRQ7-B
IRQ8-A/IRQ8-B
IRQ9-A/IRQ9-B
IRQ10-A/IRQ10-B
IRQ11-A/IRQ11-B
IRQ12-A/IRQ12-B
IRQ13-A/IRQ13-B
IRQ14-A/IRQ14-B
IRQ15-A/IRQ15-B
16-bit timer pulse unit TIOCAO, TIOCBO lfe] Signals for TGRAO to TGRDO. These pins are used as input
TIOCCO, TIOCDO capture inputs, output compare outputs, or PWM outputs.
TIOCAL, TIOCB1 110 Signals for TGRA1 and TGRBL1. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCA2, TIOCB2 lfe] Signals for TGRA2 and TGRB2. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCA3, TIOCB3 110 Signals for TGRA3 to TGRD3. These pins are used as input
TIOCC3, TIOCD3 capture inputs, output compare outputs, or PWM outputs.
TIOCA4, TIOCB4 110 Signals for TGRA4 and TGRB4. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCAS5, TIOCB5 110 Signals for TGRA5 and TGRB5. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCA6, TIOCB6 110 Signals for TGRAG6 to TGRD6. These pins are used as input
TIOCC6, TIOCD6 capture inputs, output compare outputs, or PWM outputs.
TIOCA7, TIOCB7 110 Signals for TGRA7 and TGRB7. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCAS, TIOCB8 110 Signals for TGRA8 and TGRBS8. These pins are used as input
capture inputs, output compare outputs, or PWM outputs.
TIOCA9, TIOCB9 110 Signals for TGRA9 to TGRD9. These pins are used as input
TIOCC9, TIOCD9 capture inputs, output compare outputs, or PWM outputs.
TIOCA10, TIOCB10 110 Signals for TGRA10 and TGRB10. These pins are used as
input capture inputs, output compare outputs, or PWM outputs.
TIOCALll, TIOCB11 110 Signals for TGRA11 and TGRB11. These pins are used as
input capture inputs, output compare outputs, or PWM outputs.
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Classifications Pin Name I/0 Description
16-bit timer pulse unit TCLKA-A/TCLKA-B Input Input pins for external clock signals
TCLKB-A/TCLKB-B
TCLKC-A/TCLKC-B
TCLKD-A/TCLKD-B
TCLKE, TCLKF
TCLKG, TCLKH
Programmable pulse POO0 to PO31 Output Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output Output pins for the compare match signals
TMCIO to TMCI3 Input Input pins for the external clock signals that drive for the
counters
TMRIO to TMRI3 Input Input pins for the counter-reset signals
Watchdog timer WDTOVF# Output Output pin for the counter-overflow signal in watchdog-timer
mode
Serial communication TxDO, TxD1, TxD2, TxD3, Output Output pins for data transmission
interface TxD4, TxD5, TxD6
RxDO, RxD1, RxD2, RxD3,  Input Input pins for data reception
RxD4, RxD5, RxD6
SCKO, SCK1, SCK2, lfe] Input/output pins for clock signals
SCK3, SCK4, SCK5,
SCK6
I°C bus interface SCLO, SCL1 1/10 Input/output pins for RIIC clocks. Bus can be directly driven by
the NMOS open drain output.
SDAO, SDA1 110 Input/output pins for RIIC data. Bus can be directly driven by
the NMOS open drain output.
A/D converter ANO to AN15 Input Input pins for the analog signals to be processed by the A/D
converter
ADTRGO# to ADTRG3# Input Input pins for the external trigger signals that start the A/D
conversion
D/A converter DAO, DAl Output Output pins for the analog signals from the D/A converter
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Classifications Pin Name I/0 Description

Analog power supply AVCC Input Analog power supply pin for the A/D and D/A converters.
When the A/D and D/A converters are not in use, connect this
pin to the system power supply.

AVSS Input Ground pin for the A/D and D/A converters. Connect this pin to
the system power supply (0 V).

VREFH Input Reference power supply pin for the A/D and D/A converters.
When the A/D and D/A converters are not in use, connect this

pin to the system power supply.

VREFL Input Reference ground pin for the A/D and D/A converters. Make
sure to connect this pin to the analog reference power supply
(0 V). When the A/D and D/A converters are not in use,
connect this pin to the system power supply (0 V). For details,
see section 23.6.7, Ranges of Settings for Analog Power
Supply and Other Pins.

1/0 ports P00 to P05 110 6-bit input/output pins
P10 to P17 110 8-bit input/output pins
P20 to P27 110 8-bit input/output pins
P30 to P37 110 8-bit input/output pins
P40 to P47 110 8-bit input/output pins
P50 to P57 110 8-bit input/output pins. (P53 is an input-only pin.)
P60 to P67 110 8-bit input/output pins
P70 to P77 110 8-bit input/output pins
P80 to P86 110 7-bit input/output pins
P90 to P97 110 8-bit input/output pins
PAO to PA7 110 8-bit input/output pins
PBO to PB7 110 8-bit input/output pins
PCO to PC7 110 8-bit input/output pins
PDO to PD7 110 8-bit input/output pins
PEO to PE7 110 8-bit input/output pins
PFO to PF6 110 7-bit input/output pins
PGO to PG7 110 8-bit input/output pins
PHO to PH7 110 8-bit input/output pins

Note 1: The A0 and BCO# pin functions are multiplexed on the same pin: the AO pin is valid in byte-write mode and the BCO# pin
becomes valid in single write-strobe mode. The setting for an eight-bit external bus width is prohibited in single write-strobe
mode. For other multiplexed pin functions, refer to section 14, 1/O Ports.

Note 2: The BCO# and BC1# signals are valid in both reading and writing.
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2. CPU
The RX610 Group is an MCU with the high-speed, high-performance RX CPU as its core.

A variable-length instruction format has been adopted for the RX CPU. Allocating the more frequently used instructions
to the shorter instruction lengths facilitates the development of efficient programs that take up less memory.

The CPU has 73 basic instructions and 8 floating-point operation instructions, and 9 DSP instructions, for a total of 90
instructions. It has 10 addressing modes and caters to register—register operations, register—memory operations,
immediate-register operations, immediate—memory operations, memory—memory transfer, and bitwise operations.
High-speed operation was realized by achieving execution in a single cycle not only for register—register operations, but
also for other types of multiple instructions. The CPU includes an internal multiplier and an internal divider for
high-speed multiplication and division.

The RX CPU has a five-stage pipeline for processing instructions. The stages are instruction fetching, instruction
decoding, execution, memory access, and write-back. In cases where pipeline processing is drawn-out by memory access,
subsequent operations may in fact be executed earlier. By adopting "out-of-order completion" of this kind, the execution
of instructions is controlled to optimize numbers of clock cycles.

2.1 Features

e High instruction execution rate: One instruction in one clock cycle
e Address space: 4-Gbyte linear

e Register set of the CPU
General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register
e Basic instructions: 73 (arithmetic/logic instructions, data-transfer instructions, branch instructions, bit-manipulation
instructions, string-manipulation instructions, and system-manipulation instructions)
Relative branch instructions to suit branch distances
Variable-length instruction format (lengths from one to eight bytes)
Short formats for frequently used instructions

¢ Floating-point operation instructions: 8
e DSP instructions (as an optional function): 9
Supports 16-bit x 16-bit multiplication and multiply-and-accumulate operations.
Rounds the data in the accumulator.
e Addressing modes: 10
e Five-stage pipeline
Adoption of out-of-order completion
e Processor modes
A supervisor mode and a user mode are supported.
¢ Floating-point operation unit
Supports single-precision (32-bit) floating point
Supports data types and exceptions in conformance with the IEEE754 standard
e Data arrangement

Selectable as little endian or big endian
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2.2 Register Set of the CPU

The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP
instructions.

General-purpose register
b31 b0

RO (SP) *

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register
b31 b0

ISP (Interrupt stack pointer)
USP (User stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPSW  (Backup PSW)

FINTV (Fast interrupt vector register)

I |
I |
I |
| BPC___ (Backup PC) |
I |
I |
I |

FPSW (Floating-point status word)

DSP instruction register
b63 b0
ACC (Accumulator)

Note: * The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP),
according to the value of the U bit in the PSW.

Figure 2.1  Register Set of the CPU
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221 General-Purpose Registers (RO to R15)
This CPU has sixteen general-purpose registers (R0 to R15). R1 to R15 can be used as data registers or address registers.

RO, a general-purpose register, also functions as the stack pointer (SP). The stack pointer is switched to operate as the
interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the stack pointer select bit (U) in the processor
status word (PSW).

2.2.2 Control Registers

This CPU has the following nine control registers.

o Interrupt stack pointer (ISP)

e User stack pointer (USP)

¢ Interrupt table register (INTB)

e Program counter (PC)

e Processor status word (PSW)

e Backup PC (BPC)

e Backup PSW (BPSW)

e Fast interrupt vector register (FINTV)
¢ Floating-point status word (FPSW)
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2.2.2.1 Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

b31 b0

ISP

I e e e e
Value afterreset. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0O O OO OOOOUOUOU OO OO OO ODOO

b31 b0

usp
I e e s s

Value afterreset:. 0 0 0 0 0 0 0 0 0O 0O 0 O O O OO O OO OU OO OO OO OO OO OO OO OO OOO OO

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

Set the ISP or USP to a multiple of four, as this reduces the numbers of cycles required to execute interrupt sequences

and instructions entailing stack manipulation.

2.2.2.2 Interrupt Table Register (INTB)

Value after reset: Undefined

b31 b0
I e s
The interrupt table register (INTB) specifies the address where the relocatable vector table starts.
2.2.2.3  Program Counter (PC)
b31 b0

Value after reset: Value allocated to addresses in the range from FFFFFFFCh to FFFFFFFFh

The program counter (PC) indicates the address of the instruction being executed.
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2.2.2.4 Processor Status Word (PSW)
b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
— — — — — IPL[2:0] * — — — | PM — — u I
| |

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
— — | = | = — - = = | = — | = — o S z c

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit

Note: * The MVTIPL instruction is not supported in the RX610 Group. When writing to PSW.IPL[2:0], use the MVTC instruction.

Symbol Bit Name

Description

R/W

bo

C Carry Flag

: No carry has occurred.
: A carry has occurred.

RW

bl

Z Zero Flag

: Result is non-zero.
. Resultis 0.

RW

b2

S Sign Flag

: Result is a negative value.

RW

b3

Overflow Flag

: No overflow has occurred.

0
1
0
1
0: Result is a positive value or 0.
1
0
1: An overflow has occurred.

R/W

b15 to b4

Reserved

The value read is always 0. When writing,
write O to these bits.

R/W

b16

ke Interrupt Enable

0: Interrupt disabled.
1: Interrupt enabled.

RW

b17

UES Stack Pointer Select

0: Interrupt stack pointer (ISP) is selected.

1: User stack pointer (USP) is selected.

RW

b19, b18

Reserved

The value read is always 0. When writing,
write O to these bits.

RW

b20

PM#1#2s3 Processor Mode Select

0: Supervisor mode is selected.
1: User mode is selected.

RW

b23 to b21

Reserved

The value read is always 0. When writing,
write O to these bits.

RW

b26 to b24

IPL[2:0]*+*

Processor Interrupt Priority Level

b26 b24

: Priority level O (lowest)
: Priority level 1

: Priority level 2

: Priority level 3

: Priority level 4

: Priority level 5

: Priority level 6

P P P P O O O O
P P O OFr P+ OO
O Fr OFr O Fr O

: Priority level 7 (highest)

RW

b31 to b27

Reserved

The value read is always 0. When writing,
write O to these bits.

R/W

RO1UHO0032EJ0120 Rev.1.20
Feb 20, 2013

RENESAS

Page 58 of 1006



RX610 Group 2.CPU

Notes: 1. In user mode, writing to the IPL[2:0], PM, U, and | bits by an MVTC or a POPC instruction is ignored.

2. In supervisor mode, writing to the PM bit by an MVTC or a POPC instruction is ignored, but writing to the other
bits is possible.

3. Switching from supervisor mode to user mode requires execution of an RTE instruction after having set the PM
bit in the PSW saved on the stack to 1 or executing an RTFI instruction after having set the PM bit in the BPSW
to 1.

4. The MVTIPL instruction is not supported in the RX610 Group. When writing to PSW.IPL[2:0], use the MVTC
instruction.

The processor status word (PSW) indicates results of instruction execution or the state of the CPU.

C Flag (Carry Flag)

This flag indicates whether a carry, borrow, or shift-out has occurred as the result of an operation.

Z Flag (Zero Flag)

This flag indicates that the result of an operation was 0.

S Flag (Sign Flag)

This flag indicates that the result of an operation was negative.

O Flag (Overflow Flag)

This flag indicates that an overflow occurred during an operation.

| Bit (Interrupt Enable)

This bit enables interrupt requests. When an exception is accepted, the value of this bit becomes 0.

U Bit (Stack Pointer Select)

This bit specifies the stack pointer as either the ISP or USP. When an exception request is accepted, this bit is set to 0.
When the processor mode is switched from supervisor mode to user mode, this bit is set to 1.

PM Bit (Processor Mode Select)

This bit specifies the processor mode. When an exception is accepted, the value of this bit becomes 0.

IPL[2:0] Bits (Processor Interrupt Priority Level)

The IPL[2:0] bits specify the processor interrupt priority level as one of eight levels from zero to seven, wherein priority
level zero is the lowest and priority level seven the highest. When the priority level of a requested interrupt is higher than
the processor interrupt priority level, the interrupt is enabled. Setting the IPL[2:0] bits to level seven (111b) disables all
interrupt requests. The IPL[2:0] bits are set to level seven (111b) when a non-maskable interrupt is generated. When
interrupts in general are generated, the bits are set to the priority levels of accepted interrupts.
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2.2.25 Backup PC (BPC)

b31 b0

Value after reset: Undefined

The backup PC (BPC) is provided to speed up response to interrupts.

After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC.

2.2.2.6 Backup PSW (BPSW)

b31 b0

Value after reset: Undefined

The backup PSW (BPSW) is provided to speed up response to interrupts.

After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

2.2.2.7  Fast Interrupt Vector Register (FINTV)

b31 b0

Value after reset: Undefined

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.

The FINTV specifies a branch destination address when a fast interrupt has been generated.
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2.2.2.8 Floating-Point Status Word (FPSW)

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

FS | X | FU | FZ | FO | VW | — | — | — | — | — | — | — | — | — | —

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

— | EX | EU | EZ | EO | EV | — | DN | CE | CX | CU | CZ | CO | cV RM[L 0]
Value after reset: 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b1, b0 RM[1:0] Floating-Point Rounding-Mode Setting b1b0 R/W
0 0: Rounding to the nearest value
0 1: Roundingto 0
1 0: Rounding to +%
1 1: Rounding to —°
b2 Ccv Invalid Operation Cause Flag 0: No invalid operation has been encountered. R/(W)’kl
1: Invalid operation has been encountered.
b3 CO Overflow Cause Flag 0: No overflow has occurred. R/(VV)*1
1: Overflow has occurred.
b4 Ccz Division-by-Zero Cause Flag 0: No division-by-zero has occurred. R/(VV)*1
1: Division-by-zero has occurred.
b5 CuU Underflow Cause Flag 0: No underflow has occurred. R/(W)’kl
1: Underflow has occurred.
b6 CX Inexact Cause Flag 0: No inexact exception has been generated. R/(W)’kl
1: Inexact exception has been generated.
b7 CE Un-Implemented Processing Cause Flag 0: No un-implemented processing has been R/(VV)*1
encountered.
1: Un-implemented process has been
encountered.
b8 DN 0 Flush Bit of Denormalized Number 0: A denormalized number is handled as a R/W
denormalized number.
1: A denormalized number is handled as 0.**
b9 — Reserved The value read is always 0. When writing, R/W
write O to this bit.
b10 EV Invalid Operation Exception Enable 0: Invalid operation exception is masked. R/W
1: Invalid operation exception is enabled.
b1l EO Overflow Exception Enable 0: Overflow exception is masked. R/W
1: Overflow exception is enabled.
b12 EZ Division-by-Zero Exception Enable 0: Division-by-zero exception is masked. R/W
1: Division-by-zero exception is enabled.
b13 EU Underflow Exception Enable 0: Underflow exception is masked. R/W
1: Underflow exception is enabled.
bl14 EX Inexact Exception Enable 0: Inexact exception is masked. R/W
1: Inexact exception is enabled.
b25 to b15 — Reserved The value read is always 0. When writing, R/W
write O to these bits.
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Bit Symbol Bit Name Description R/W

b26 Fv#*® Invalid Operation Flag 0: No invalid operation has been encountered. R/W
1: Invalid operation has been encountered.*®

b27 FO** Overflow Flag 0: No overflow has occurred. R/W
1: Overflow has occurred.*®

bh28 Fz*° Division-by-Zero Flag 0: No division-by-zero has occurred. R/W
1: Division-by-zero has occurred.*®

b29 Fu*® Underflow Flag 0: No underflow has occurred. R/W
1: Underflow has occurred.*®

b30 FX* Inexact Flag 0: No inexact exception has been generated. R/W
1: Inexact exception has been generated.*8

b31 FS Floating-Point Error Summary Flag This bit reflects the logical OR of the FU, FZ, R

FO, and FV flags.

Notes: 1. Writing O to the bit clears it. Writing 1 to the bit does not affect its value.

Positive denormalized numbers are treated as +0, negative denormalized numbers as —0.
When the EV bit is set to 0, the FV flag is enabled.

When the EO bit is set to 0, the FO flag is enabled.

When the EZ bit is set to 0, the FZ flag is enabled.

When the EU bit is set to 0, the FU flag is enabled.

When the EX bit is set to 0, the FX flag is enabled.

© N o 0 > w DN

Once the bit has been set to 1, this value is retained until it is cleared to 0 by software.

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the corresponding Cj flag indicates
the source of the exception within the exception handling routine. If the exception handling is masked (Ej = 0), check the
Fj flag at the end of a series of processing whether an exception is generated or not. The Fj flag is the accumulation type
flag(G=X, U, Z, O, or V).

RM[1:0] Bits (Floating-Point Rounding-Mode Setting)

These bits specify the floating-point rounding-mode.
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Explanation of Floating-Point Rounding Modes

» Rounding to the nearest value (the default behavior): An inexact result is rounded to the available value that is
closest to the result which would be obtained with an infinite
number of digits. If two available values are equally close,
rounding is to the even alternative.

¢ Rounding towards O: An inexact result is rounded to the smallest available absolute
value, i.e. in the direction of zero (simple truncation).

¢ Rounding towards +o0: An inexact result is rounded to the nearest available value in
the direction of positive infinity.

¢ Rounding towards —o: An inexact result is rounded to the nearest available value in
the direction of negative infinity.

(1) Rounding to the nearest value is specified as the default mode and returns the most accurate value.

(2) Modes such as rounding towards 0, rounding towards +oo, and rounding towards —o are used to ensure precision when
interval arithmetic is employed.

CV Flag (Invalid Operation Cause Flag), CO Flag (Overflow Cause Flag),
CZ Flag (Division-by-Zero Cause Flag), CU Flag (Underflow Cause Flag),
CX Flag (Inexact Cause Flag), and CE Flag (Un-Implemented Processing Cause Flag)

Floating-point exceptions include the five specified in the IEEE754 standard, namely overflow, underflow, inexact,
division-by-zero, and invalid operation. For a further floating-point exception that is generated upon detection of

unimplemented processing, the corresponding flag (CE) is set to 1.
* The bit that has been set to 1 is cleared to 0 when the FPU instruction is executed.

*  When 0 is written to the bit by the MVTC and POPC instructions, the bit is set to 0; the bit retains the previous value

when 1 is written by the instruction.

DN Flag (0 Flush Bit of Denormalized Number)

When this bit is set to 0, a denormalized number is handled as a denormalized number. When this bit is setto 1, a

denormalized number is handled as 0.

EV Bit (Invalid Operation Exception Enable), EO Bit (Overflow Exception Enable),
EZ Bit (Division-by-Zero Exception Enable), EU Bit (Underflow Exception Enable), and
EX Bit (Inexact Exception Enable)

When any of five floating-point exceptions specified in the IEEE754 standard is generated by the FPU instruction, the bit
decides whether the CPU will start handling the exception. When the bit is set to 0, the exception handling is masked;

when the bit is set to 1, the exception handling is enabled.
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FV Flag (Invalid Operation flag), FO Flag (Overflow Flag), FZ Flag (Division-by-Zero Flag),
FU Flag (Underflow Flag), and FX Flag (Inexact Flag)

While the exception handling enable bit (Ej) is 0 (exception handling is masked), if any of five floating-point exceptions
specified in the IEEE754 standard is generated, the corresponding bit is set to 1.

*  When Ej is 1 (exception handling is enabled), the value of the flag remains.

*  When the corresponding flag is set to 1, it remains 1 until it is cleared to 0 by software. (Accumulation flag)

FS Flag (Floating-Point Error Summary Flag)
This bit reflects the logical OR of the FU, FZ, FO, and FV flags.

2.2.2.9  Accumulator (ACC)

Range for reading by MVFACMI

b63 b48 b47 b32 b31 b16 b15 b0

Range for reading and writing by H Range for writing by MVTACLO

MVTACHI and MVFACHI
Value after reset:
Undefined

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in the

accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACHI and MVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.
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2.3 Processor Mode

The RX CPU supports two processor modes, supervisor and user. These processor modes enable the realization of a
hierarchical CPU resource protection.

Each processor mode imposes a level on rights of access to the CPU resource and the instructions that can be executed.
Supervisor mode carries greater rights than those of user mode.

The initial state after a reset is supervisor mode.

2.3.1 Supervisor Mode

In supervisor mode, all CPU resources are accessible and all instructions are available. However, writing to the processor
mode select bit (PM) in the processor status word (PSW) by executing an MVTC or a POPC instruction will be ignored.
For details on how to write to the PM bit, refer to section 2.2.2.4, Processor Status Word (PSW).

2.3.2 User Mode

In user mode, write access to the CPU resources listed below is restricted. The restriction applies to any instruction
capable of write access.

e Some bits (bits IPL[2:0], PM, U, and I) in the processor status word (PSW)
e Interrupt stack pointer (ISP)

e Interrupt table register (INTB)

e Backup PSW (BPSW)

e Backup PC (BPC)

e Fast interrupt vector register (FINTV)

2.3.3 Privileged Instruction

Privileged instructions can only be executed in supervisor mode. Executing a privileged instruction in user mode
produces a privileged instruction exception. Privileged instructions include the RTFI, RTE, and WAIT instructions.

2.34 Switching Between Processor Modes

Manipulating the processor mode select bit (PM) in the processor status word (PSW) switches the processor mode.
However, rewriting to the PM bit by executing an MVTC or a POPC instruction is prohibited. Switch the processor mode
by following the procedures described below.

(1) Switching from user mode to supervisor mode

After an exception has been generated, the PM bit in the PSW is set to 0 and the CPU switches to supervisor mode. The
pre-processing by hardware is executed in supervisor mode. The state of the processor mode before the exception was
generated is retained in the PM bit in the copy of the PSW that is saved on the stack.

(2) Switching from supervisor mode to user mode

Executing an RTE instruction when the value of the copy of the PM bit in the PSW that has been preserved on the stack
is "1" or an RTFTI instruction when the value of the copy of the PM bit in the PSW that has been preserved in the backup
PSW (BPSW ) is "1" causes a transition to user mode. In the transition to user mode, the value of the stack pointer
designation bit (the U bit in the PSW) becomes "1".
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2.4 Data Types

The RX CPU can handle four types of data: integer, floating-point, bit, and string.

24.1 Integer

An integer can be signed or unsigned. For signed integers, negative values are represented by two's complements.

Signed byte (8-bit) integer

Unsigned byte (8-bit) integer

b15

Signed word (16-bit) integer |S‘

b15

Unsigned word (16-bit) integer | ‘
b31

Signed longword (32-bit) integer |S‘ L ‘ L ‘ ‘
b31

b7 b0
b7 b0
L]
b0
]
b0
]
b0
L
b0

Unsigned longword (32-bit) integer

[Legend] S: Signed bit

Figure 2.2  Integer

24.2 Floating-Point

Floating-point support is for the single-precision floating-point type specified in IEEE754; operands of this type can be
used in eight floating-point operation instructions: FADD, FCMP, FDIV, FMUL, FSUB, FTOI, ITOF, and ROUND.

b31

o]0}

Single-precision

floating-point |S‘

[Legend]
S: Sign (1 bit)
E: Exponent (8 bits)
F: Mantissa (23 bits)

Value = (-1)° x (1 + F x 2% x 26120

Figure 2.3  Floating-Point
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The floating-point format supports the values listed below.

e (0 <E <255 (normal numbers)
e E=0andF =0 (signed zero)
e E=0andF > 0 (denormalized numbers)

Note: The number is treated as 0 when the DN bit in the FPSW is 1. When the DN bit is 0, an un-implemented
processing exception is generated.

e E =255 and F = 0 (infinity)
e E=255andF > 0 (NaN: Not-a-Number)

2.4.3 Bitwise Operations
Five bit-manipulation instructions are provided for bitwise operations: BCLR, BMCnd, BNOT, BSET, and BTST.
A bit in a register is specified as the destination register and a bit number in the range from 31 to 0.

A bit in memory is specified as the destination address and a bit number from 7 to 0. The addressing modes available to

specify addresses are register indirect and register relative.

Register
b31 po Example
#bit, Rn . .
(bit: 31 t0 0, n: 0 to 15) I > #30R1 (register R1, bit 30)
Memory
b7 b0 Example
#bit, mem .
(bit: 7 10 0) e ——» #2,[R2] (address [R2], bit 2)
Figure 2.4  Bit
2.4.4 Strings

The string data type consists of an arbitrary number of consecutive byte (8-bit), word (16-bit), or longword (32-bit) units.

Seven string manipulation instructions are provided for use with strings: SCMPU, SMOVB, SMOVF, SMOVU, SSTR,
SUNTIL, and SWHILE.

String of byte (8-bit) data
< 8>

String of word (16-bit) data
< 16 —»

String of longword (32-bit) data
< 32

\ 4

Figure 2.5  String
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2.5

Endian

For the RX CPU, instructions are always little endian, but the treatment of data is selectable as little or big endian.

251

Switching the Endian

As arrangements of bytes, the RX610 Group supports both big endian, where the higher-order byte (MSB) is at location 0,
and little endian, where the lower-order byte (LSB) is at location 0.

The endian is switched by changing the setting on a mode pin (MDE). For details on the endian setting, see section 3,

Operating Modes.

Operations for access differ according to the endian setting and, depending on the instruction, whether 8-, 16- or 32-bit
access has been selected. Operations for access in the various possible cases are described in tables 2.1 to 2.12.

In the tables, LL indicates bits D7 to DO of the general register,
LH indicates bits D15 to D8 of the general register,

HL indicates bits D23 to D16 of the general register, and
HH indicates bits D31 to D24 of the general register.

General purpose register: Rm

Table 2.1

D31 to

D24 D23

to D16

D15

to D8

D7 to DO

HH

HL

LH

LL

32-Bit Read Operations when Little Endian has been Selected

Operation

Address of src

Reading a 32-bit unit
from address 0

Reading a 32-bit unit
from address 1

Reading a 32-bit unit
from address 2

Reading a 32-bit unit
from address 3

Reading a 32-bit unit
from address 4

Address 0

Transfer to LL

Address 1

Transfer to LH

Transfer to LL

Address 2

Transfer to HL

Transfer to LH

Transfer to LL

Address 3

Transfer to HH

Transfer to HL

Transfer to LH

Transfer to LL

Address 4

Transfer to HH

Transfer to HL

Transfer to LH

Transfer to LL

Address 5

Transfer to HH

Transfer to HL

Transfer to LH

Address 6

Transfer to HH

Transfer to HL

Address 7

Transfer to HH
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Table 2.2

32-Bit Read Operations when Big Endian has been Selected

Operation

Address of src

Reading a 32-bit unit
from address 0

Reading a 32-bit unit
from address 1

Reading a 32-bit unit

from address 2

Reading a 32-bit unit

from address 3

Reading a 32-bit unit
from address 4

Address 0 Transfer to HH — — — —
Address 1 Transfer to HL Transfer to HH — — —
Address 2 Transfer to LH Transfer to HL Transfer to HH — —
Address 3 Transfer to LL Transfer to LH Transfer to HL Transfer to HH —
Address 4 — Transfer to LL Transfer to LH Transfer to HL Transfer to HH
Address 5 — — Transfer to LL Transfer to LH Transfer to HL
Address 6 — — — Transfer to LL Transfer to LH
Address 7 — — — — Transfer to LL

Table 2.3 32-Bit Write Operations when Little Endian has been Selected

Operation

Address of dest

Writing a 32-bit unit

to address 0

Writing a 32-bit unit

to address 1

Writing a 32-bit unit

to address 2

Writing a 32-bit unit

to address 3

Writing a 32-bit unit

to address 4

Address 0

Transfer from LL

Address 1

Transfer from LH

Transfer from LL

Address 2

Transfer from HL

Transfer from LH

Transfer from LL

Address 3

Transfer from HH

Transfer from HL

Transfer from LH

Transfer from LL

Address 4

Transfer from HH

Transfer from HL

Transfer from LH

Transfer from LL

Address 5

Transfer from HH

Transfer from HL

Transfer from LH

Address 6

Transfer from HH

Transfer from HL

Address 7

Transfer from HH

Table 2.4 32-Bit Write Operations when

Big Endian has been Selected

Operation

Address of dest

Writing a 32-bit unit

to address 0

Writing a 32-bit unit

to address 1

Writing a 32-bit unit

to address 2

Writing a 32-bit unit

to address 3

Writing a 32-bit unit

to address 4

Address 0

Transfer from HH

Address 1

Transfer from HL

Transfer from HH

Address 2

Transfer from LH

Transfer from HL

Transfer from HH

Address 3

Transfer from LL

Transfer from LH

Transfer from HL

Transfer from HH

Address 4

Transfer from LL

Transfer from LH

Transfer from HL

Transfer from HH

Address 5

Transfer from LL

Transfer from LH

Transfer from HL

Address 6

Transfer from LL

Transfer from LH

Address 7

Transfer from LL
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Table 2.5

16-Bit Read Operations when Little Endian has been Selected

Address of src

Operation

Reading a 16-bit
unit from

address 0

Reading a 16-bit
unit from

address 1

Reading a 16-bit
unit from

address 2

Reading a 16-bit
unit from

address 3

Reading a 16-bit
unit from

address 4

Reading a 16-bit
unit from

address 5

Reading a 16-bit
unit from

address 6

Address 0

Transfer to LL

Address 1

Transfer to LH

Transfer to LL

Address 2

Transfer to LH

Transfer to LL

Address 3

Transfer to LH

Transfer to LL

Address 4

Transfer to LH

Transfer to LL

Address 5

Transfer to LH

Transfer to LL

Address 6

Transfer to LH

Transfer to LL

Address 7

Transfer to LH

Table 2.6

16-Bit Read Operations when Big Endian has been Selected

Address of src

Operation

Reading a 16-bit
unit from

address 0

Reading a 16-bit
unit from

address 1

Reading a 16-bit
unit from

address 2

Reading a 16-bit
unit from

address 3

Reading a 16-bit
unit from

address 4

Reading a 16-bit
unit from

address 5

Reading a 16-bit
unit from

address 6

Address 0 Transfer to LH — — — — — —
Address 1 Transfer to LL Transferto LH | — — — — —
Address 2 — Transfer to LL Transfer to LH — — — —
Address 3 — — Transfer to LL Transferto LH | — — —
Address 4 — — — Transfer to LL Transfer to LH — —
Address 5 — — — — Transfer to LL Transfer to LH —
Address 6 — — — — — Transfer to LL Transfer to LH
Address 7 — — — — — — Transfer to LL
Table 2.7  16-Bit Write Operations when Little Endian has been Selected
Operation | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit
Address of dest unit to address O | unitto address 1 | unit to address 2 | unit to address 3 | unit to address 4 | unit to address 5 | unit to address 6
Address 0 Transfer from LL | — — — — — —
Address 1 Transfer from Transfer from LL | — — — — —
LH
Address 2 — Transfer from Transfer from LL | — — — —
LH
Address 3 — — Transfer from Transfer from LL | — — —
LH
Address 4 — — — Transfer from Transfer from LL | — —
LH
Address 5 — — — — Transfer from Transfer from LL | —
LH
Address 6 — — — — — Transfer from Transfer from
LH LL
Address 7 — — — — — — Transfer from
LH
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Table 2.8 16-Bit Write Operations when Big Endian has been Selected
Operation | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit | Writing a 16-bit
Address of dest unit to address 0 | unit to address 1 | unit to address 2 | unit to address 3 | unit to address 4 | unit to address 5 | unit to address 6
Address 0 Transfer from — — — — —
LH
Address 1 Transfer from LL | Transfer from — — — —
LH
Address 2 — Transfer from LL | Transfer from — — — —
LH
Address 3 — — Transfer from LL | Transfer from — — —
LH
Address 4 — — — Transfer from LL | Transfer from —
LH
Address 5 — — — — Transfer from LL | Transfer from
LH
Address 6 — — — — — Transfer from LL | Transfer from
LH
Address 7 — — — — — Transfer from
LL
Table 2.9  8-Bit Read Operations when Little Endian has been Selected

Operation

Address of src

Reading an 8-bit unit

from address 0

Reading an 8-bit unit

from address 1

Reading an 8-bit unit

from address 2

Reading an 8-bit unit

from address 3

Address 0 Transfer to LL — —

Address 1 — Transfer to LL — —

Address 2 — Transfer to LL —

Address 3 — — — Transfer to LL
Table 2.10  8-Bit Read Operations when Big Endian has been Selected

Operation

Address of src

Reading an 8-bit unit

from address 0

Reading an 8-bit unit

from address 1

Reading an 8-bit unit

from address 2

Reading an 8-bit unit

from address 3

Address 0 Transfer to LL — — —

Address 1 Transfer to LL —

Address 2 — — Transfer to LL —

Address 3 — Transfer to LL
Table 2.11  8-Bit Write Operations when Little Endian has been Selected

Operation
Address of dest

Writing an 8-bit unit to
address 0

Writing an 8-bit unit to
address 1

Writing an 8-bit unit to
address 2

Writing an 8-bit unit to
address 3

Address 0

Transfer from LL

Address 1

Transfer from LL

Address 2

Transfer from LL

Address 3

Transfer from LL
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Table 2.12  8-Bit Write Operations when Big Endian has been Selected
Operation | Writing an 8-bit unit to Writing an 8-bit unit to Writing an 8-bit unit to Writing an 8-bit unit to

Address of dest address 0 address 1 address 2 address 3

Address 0 Transfer from LL —

Address 1 — Transfer from LL — —

Address 2 — Transfer from LL

Address 3 — — — Transfer from LL
252 Access to I/0 Registers

The addresses of I/O registers are fixed, and this is regardless of whether the setting on the MDE pin is for little endian or

big endian. Accordingly, changes to the endian do not affect access to I/O registers. For the arrangements of I/O registers,

refer to the descriptions of registers in the relevant sections.

2.5.3

Ensure that access to /0 registers is in accord with the following rules.

Notes on Access to I/O Registers

e For I/O registers designated as having a bus width of eight bits, use instructions for an eight-bit bus width.

e For I/O registers designated as having a bus width of 16 bits, use instructions for a 16-bit bus width.

e For /O registers designated as having a bus width of 32 bits, use instructions for a 32-bit bus width.
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254 Data Arrangement

254.1 Data Arrangement in Registers

Figure 2.6 shows the relation between the sizes of registers and bit numbers.

b7 b0

Byte (8-bit) data |:|
bis b0

Word (16-bit) data Lo
b31 b0

Longword (32-bit) data |“‘|
MSB LSB

Figure 2.6  Data Arrangement in Registers

2542 Data Arrangement in Memory

Data in memory have three sizes: byte (8-bit), word (16-bit), and longword (32-bit). The data arrangement is selectable as

little endian or big endian. Figure 2.7 shows the arrangement of data in memory.

Data type Address Data image Data image
(Little endian) (Big endian)
b7 b0 b7 b0

1-bit data Address L 76| 5/4al3]2]1]0 76|54 ]3]2]1]o0
Byte data AddressL [msB! 0 1 1 1 1 ILsB MsBi | |\ | i | lLsB
Word data Address M LSB MSB

Address M+1 MSB LSB
Longword data Address N LSB MSB

Address N+1

Address N+2

Address N+3 MSB LSB

Figure 2.7  Data Arrangement in Memory

2.5.5 Notes on Arrangement of Instruction Code

When the endian setting for the external address space is different from that for the chip, no instruction code can be
arranged in the area. The instruction code should be arranged in the external address space whose endian setting is the

same as that for the chip
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2.6 Vector Table

There are two types of vector table: fixed and relocatable. Each vector in the vector table consists of four bytes and

specifies the address where the corresponding exception processing routine starts.

2.6.1 Fixed Vector Table

The fixed vector table is allocated to a fixed address range. The individual vectors for the privileged instruction exception,
undefined instruction exception, floating-point exception, non-maskable interrupt, and reset are allocated to addresses in
the range from FFFFFF80h to FFFFFFFFh. Figure 2.8 shows the fixed vector table.

MSB | LSB
FFFFFF80h (Reserved)
FFFFFFCCh (Reserved)
FFFFFFDOh Privileged instruction exception
FFFFFFD4h (Reserved)
FFFFFFD8h (Reserved)
FFFFFFDCh Undefined instruction exception
FFFFFFEON (Reserved)
FFFFFFE4h Floating-point exception
FFFFFFESh (Reserved)
FFFFFFECh (Reserved)
FFFFFFFOh (Reserved)
FEFFFFF4h (Reserved)
FFFFFFF8h Non-maskable interrupt
FFFFFFFCh Reset

Figure 2.8  Fixed Vector Table
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2.6.2 Relocatable Vector Table

The address where the relocatable vector table is placed can be adjusted. The table is a 1,024-byte region that contains all
vectors for unconditional traps and interrupts and starts at the address (IntBase) specified in the interrupt table register
(INTB). Figure 2.9 shows the relocatable vector table.

Each vector in the relocatable vector table has a vector number from 0 to 255. Each of the INT instructions, which act as
the sources of unconditional traps, is allocated to the vector that has the same number as that of the instruction itself
(from 0 to 255). The BRK instruction is allocated to the vector with number 0. Furthermore, vector numbers within the
set from 0 to 255 may also be allocated to other interrupt sources on a per-product basis. For more on the interrupt vector

numbers, see section 10.3.1, Interrupt Vector Table.

b31 b0
INTB L L L L L L L | L L L L L \In\tB|a§e\ L L L L L | L L L L L L L

IntBase+4 B q0

IntBase+8 - B
= 42
- . Interrupt vectors are
= B allocated in this order.

IntBase+1020 E g .

- Jo255 V¥

Figure 2.9  Relocatable Vector Table
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2.7 Operation of Instructions

2.7.1 Data Prefetching by the RMPA Instruction and the String-Manipulation
Instructions

The RMPA instruction and the string-manipulation instructions (SCMPU, SMOVB, SMOVF, SMOVU, SUNTIL,
SWHILE, and SSTR instructions are not included) may prefetch data from the memory to speed up the read processing.
Data is prefetched from the prefetching start position with three bytes as the upper limit. The prefetching start positions

of each operation are shown below.
e RMPA instruction: The multiplicand address specified by R1, and the multiplier address specified by R2

e SCMPU instruction: The source address specified by R1 for comparison, and the destination address specified by R2
for comparison

e SUNTIL and SWHILE instructions: The destination address specified by R1 for comparison
e SMOVB, SMOVF, and SMOVU instructions: The source address specified by R2 for transfer
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2.8 Pipeline

2.8.1 Overview

The RX CPU has 5-stage pipeline structure. The RX CPU instruction is converted into one or more micro-operations,
which are then executed in pipeline processing. In the pipeline stage, the IF stage is executed in the unit of instructions,
while the D and subsequent stages are executed in the unit of micro-operations.

The operation of pipeline and respective stages is described below.

(1) IF stage (instruction fetch stage)

In the IF stage, the CPU fetches instructions from the memory. As the RX CPU has four 8-byte instruction queues, it
fetches instructions until the instruction queue is full, regardless of the completion of decoding in the D (decoding) stage.

(2) D stage (decoding stage)

The CPU decodes instructions in the D stage and converts them into micro-operations. The CPU reads the register
information (RF) in this stage and executes a bypass process (BYP) if the result of the preceding instruction will be used
in a subsequent instruction. The write of operation result to the register (RW) can be executed with the register reference
by using the bypass process.

(3) E stage (execution stage)

Operations and address calculations (OP) are processed in the E stage.

(4) M stage (memory access stage)

Operand memory accesses (OA) are processed in the M stage. This stage is used only when the memory is accessed, and
is divided into two sub-stages, M1 and M2. The RX CPU enables respective memory accesses for M1 and M2.
e  MI stage (memory-access stage 1)

Operand memory access (OA1, OA2) is processed.

Store operation: The pipeline processing ends when a write request is received via the bus.

Load operation: The operation proceeds to the M2 stage when a read request is received via the bus. If a request and

load data are received at the same timing (no-wait memory access), the operation proceeds to the WB stage.

e M2 stage (memory-access stage 2)
Operand memory access (OA2) is processed. The CPU waits for the load data in the M2 stage. When the load data
is received, the operation proceeds to the WB stage.

(5) WB stage (write-back stage)

The operation result and the data read from memory are written to the register (RW) in the WB stage. The data read from

memory and the other type of data, such as the operation result, can be written to the register in the same clock cycles.
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Figure 2.10 shows the pipeline configuration and its operation.

One cycle
“—> M stage
Pipeline stage IF stage D stage E stage M1 stage M2 stage WB stage
BYP >
Execution processing IF DEC OP » RW
OAl
RF OA2
Figure 2.10  Pipeline Configuration and its Operation
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2.8.2

Instructions and Pipeline Processing

The operands in the table below indicate the following meaning.

#IMM: Immediate

Rs, Rs2, Rd, Rd2, Ri, Rb: General-purpose register, CR: Control register

dsp: dsp5, dsp8, dspl6, dsp24

pedsp: pedsp3, pedsp8, pedspl6, pedsp24

28.2.1

Instructions Converted into Single Micro-Operation and Pipeline Processing

The table below lists the instructions that are converted into a single micro-operation. The number of cycles in the table

indicates the number of cycles during no-wait memory access.

Table 2.13  Instructions that are Converted into a Single Micro-Operation
Mnemonic (indicates the common Reference
Instruction operation when the size is omitted) Figure Number of Cycles
Arithmetic/logic instructions « {ABS, ADC (omitted), XOR} “#IMM, Figure 2.11 1
(register-register, immediate-register) Rd"/“Rd” I“Rs, Rd"/“Rs, Rs2, Rd”
Except EMUL, EMULU, RMPA, DIV, and
DIVU
Arithmetic/logic instructions o DIV “#IMM, Rd"/“Rs, Rd” Figure 2.11 3to0 20%
(division) « DIVU “#IMM, Rd"/“Rs, Rd” Figure 2.11 2 to 18**
Data transfer instructions « {MOV, MOVU, REVL, REVW} “#IMM, Figure 2.11 1
(register-register, immediate-register) Rd"/“Rs, Rd”
¢ SCCnd “Rd”
o {STNZ, STZ} “#IMM, Rd”
Transfer instructions (load operation) « {MOV, MOVU} “[Rs], Rd"/“dsp[Rs], Rd” Figure 2.12 Throughput: 1
[“[Rs+], Rd"/"[-Rs], Rd"/“Rs, [Ri, Rb]" Latency: 2%
e POP “Rd”
Transfer instructions (store operation) ¢ MOV “Rs, [Rd]"/"Rs, dsp[Rd]"/“Rs, [Rd+]" Figure 2.13 1
I"Rs, [-Rd]"Rs, [Ri, Rb]”
¢ PUSH “Rs”
¢ PUSHC “CR”
Bit manipulation instructions (register) o {BCLR, BNOT, BSET, BTST} “#IMM, Figure 2.11 1
Rd"/“Rs, Rd”
« BMCnd “#IMM, Rd”
Branch instructions e BCnd “pcdsp” Figure 2.22 Branch taken: 3
o {BRA, BSR} “pcdsp”/“Rs” Branch not taken: 1
o {JMP, JSR} “Rs”
Floating-point operation instructions o FCMP “#IMM, Rd"/“Rs, Rd” Figure 2.11 1
(register-register, immediate-register)
System manipulation instructions o CLRPSW, SETPSW “#IMM” — 1

MVTC “#IMM, CR"/“Rs, CR”
MVFC “CR, Rd”

Notes: 1. The number of cycles for the dividing instruction varies according to the divisor and dividend.

2. For the number of cycles for throughput and latency, see section 2.8.3, Calculation of the Instruction Processing Time.
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Figures 2.11 to 2.13 show the operation of instructions that are converted into a basic single micro-operation.

4 stages

»
Ll

IF|D|E|WB

Note: Multi-cycle instructions (DIV, DIVU) are executed in multiple cycles in the E stage.

Figure 2.11  Operation for Register-Register, Immediate-Register

5 stages

»
Ll

IF|D|E|M1|WB

Note: When the load operation is executed to the no-wait memory, the M1 stage is
executed in one cycle. In other cases, the M stage (M1 or M2) is executed in
multiple cycles.

|IF|D|E|M1|M1| ................

Figure 2.12  Load Operation

4 stages

A

IF|D|E|M1

Note: The M1 stage is executed until a write request is received during the store operation. (If
the store operation is executed to the no-wait memory, the M1 stage is executed in one
cycle.

Figure 2.13  Store Operation
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2.8.2.2

Instructions Converted into Multiple Micro-Operations and Pipeline Processing

The table below lists the instructions that are converted into multiple micro-operations. The number of cycles in the table

indicates the number of cycles during no-wait memory access.

Table 2.14  Instructions that are Converted into Multiple Micro-Operations
Mnemonic (indicates the common Reference
Instruction operation when the size is omitted) Figure Number of Cycles
Arithmetic/logic instructions e ADC, ADD (omitted), XOR} “[Rs], Rd” Figure 2.14 3
(memory source operand) [*dsp[Rs], Rd”
Arithmetic/logic instructions o DIV “[Rs], Rd / dsp[Rs], Rd" — 5to 22
(division) o DIVU “[Rs], Rd / dsp[Rs], Rd" — 410 20
Arithmetic/logic instructions « {EMUL, EMULU} “#IMM, Rd"/“Rs, Rd" Figure 2.16 2
(multiplier: 32 x 32 — 64 bits)
(register-register, register-immediate)
Arithmetic/logic instructions « RMPA.B — 6+7xfloor(n/4)+4x(n%4)
(multiply-and-accumulate operation) n: Number of processing
bytes*!
¢ RMPA.W — 6+5x%floor(n/2)+4x(n%2)
n: Number of processing
words**
« RMPA.L — 6+4n
n: Number of processing
longwords**
Data transfer instructions o MOV “[Rs], [Rd]"/“dsp[Rs], [Rd]” /“[Rs], Figure 2.15 3
(memory-memory transfer) dsp[Rd]"/“dsp[Rs], [Rd]”
o PUSH “[Rs]"/*dsp[Rs]"
Bit manipulation instructions (memory o {BCLR, BNOT, BSET, BTST} “#IMM, Figure 2.15 3
source operand) [Rd]” /“#IMM, dsp[Rd]”
o BMCnd “#IMM, [Rd]"/“#IMM, dsp[Rd]"
Transfer instructions (load operation) ¢ POPC “CR” — Throughput: 3
Latency: 4*
Transfer instructions (store operation of ¢ PUSHM “Rs-Rs2” — n
multiple registers) n: Number of registers*®
Transfer instructions (store operation of ¢ POPM “Rs-Rs2” — Throughput: n
multiple registers) Latency: n+ 1
n: Number of registers*?*
Transfer instructions (register-register) ¢ XCHG “Rs, Rd” Figure 2.17 2
Transfer instructions (memory-register) o XCHG “[Rs], Rd"/“dsp[Rs], Rd” Figure 2.18 2
Branch instructions ¢ RTS — 5
o RTSD “#IMM” — 5

o RTSD “#IMM, Rd-Rd2”

Throughput: n<5?5:1+n
Latency: n<4?75:2+n

n: Number of registers*?
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Mnemonic (indicates the common Reference
Instruction operation when the size is omitted) Figure Number of Cycles
String manipulation instructions*® « SCMPU — 2+4xfloor(n/4)+4x(n%4)
n: Number of comparison
bytes*!

« SMOVB — n>37?
6+3xfloor(n/4)+3%(n%4):
2+3n
n: Number of transfer
bytes*!

¢ SMOVF, SMOVU — 2+3xfloor(n/4)+3%(n%4)
n: Number of transfer
bytes*!

« SSTR.B — 2+floor(n/4)+n%4
n: Number of transfer
bytes*!

¢ SSTR.W — 2+floor(n/2)+n%?2
n: Number of transfer
words**

e SSTR.L — 2+n
n: Number of transfer
longwords

o SUNTIL.B, SWHILE.B — 3+3xfloor(n/4)+3x(n%4)
n: Number of comparison
bytes*!

e SUNTIL.W, SWHILE.W — 3+3xfloor(n/2)+3x(n%2)
n: Number of comparison
words**

e SUNTIL.L, SWHILE.L — 3+3xn
n: Number of comparison
longwords

Floating-point operation instructions o {FADD, FSUB} “#IMM, Rd"/ “Rs, Rd” Figure 2.19 4
(register-register, immediate-register) ¢ FMUL “#IMM, Rd"/“Rs, Rd” — 3
o FDIV “#IMM, Rd"/“Rs, Rd” — 16
« {FTOI, ROUND, ITOF}“Rs, Rd” — 2
Floating-point operation instructions o {FADD, FSUB} “[Rs], Rd"/“dsp[Rs], Rd" — 6
(memory source operand) « FMUL “[Rs], Rd"/“dsp[Rs], Rd” — 5
« FDIV “[Rs], Rd"/“dsp[Rs], Rd" — 18
o {FTOI, ROUND, ITOF} “[Rs], Rd” — 4
[*dsp[Rs], Rd”
System manipulation instructions e RTE —
e RTFI — 3

Notes: 1. floor(x): Max. integer that is smaller than x

2. For the number of cycles for throughput and latency, see section 2.8.3, Calculation of the Instruction Processing Time.

3. The PUSHM instruction is converted into multiple store operations. The pipeline processing is the same as the one for the store

operations of the MOV instruction, where the operation is repeated for the number of specified registers.

4. The POPM instruction is converted into multiple store operations. The pipeline processing is the same as the one for the store

operations of the MOV instruction, where the operation is repeated for the number of specified registers.
5. Each of the SCMPU, SMOVU, SWHILE, and SUNTIL instructions ends the execution regardless of the specified cycles, if the
end condition is satisfied during execution.
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Figures 2.14 to 2.19 show the operation of instructions that are converted into basic multiple micro-operations. Small

letters in figures below indicate micro-operations.

[Legend]
mop: Micro-operation, stall: Pipeline stall

ADD [R1], R2 | F | D | E | m1]|Bypassprocess  (mop1) load
D [stal'| E | wB | (mop2) add

Figure 2.14  Arithmetic/Logic Instruction (Memory Source Operand)

Load data
l Bit manipulation, store operation
MOVIRIL,[R2] | IF | D | E [ m1 v (mop1) load
D E M1 | M1 | (mop2) bit manipulation, store

Figure 2.15 MOV Instruction (Memory-Memory), Bit Manipulation Instruction (Memory Source Operand)

| IF | D E WB (mopl) emul-1  Write to R4
D E | ws | (mop2) emul-2  Write to R5

EMUL R2, R4

Figure 2.16 EMUL, EMULU Instructions (Register- Register, Register-lmmediate)

XCHG R1, R2 | IF | D E | wB (mopl) xchg-1 Read from/Write to the register

D E | WB | (mop2) xchg-2 Write to the register

Figure 2.17  XCHG Instruction (Registers)

XCHG [R1], R2 | IE | D E M1 | wB (mop1) load
D E M1 (mop2) store

Figure 2.18  XCHG Instruction (Memory Source Operand)

FADDR2,R4 | IF | D | E (mopl) fadd-1
D E (mop2) fadd-2
D E (mop3) fadd-3

D E | ws| (mop4) fadd-4 Write to R4

Figure 2.19  Floating-Point Operation Instruction (Register-Register, Immediate-Register)
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2.8.2.3  Pipeline Basic Operation

In the ideal pipeline processing, each stage is executed in one cycle, though all instructions may not be pipelined in due

to the processing and the branch execution.

The CPU controls the pipeline stage with the IF stage in the unit of instructions, while the D and subsequent stages in the

unit of micro-operations.
The figures below show the pipeline processing of typical cases. Small letters in figures indicate micro-operations.

[Legend]
mop: Micro-operation, stall: Pipeline stall

(1) Pipeline Flow with Stalls

[Flo[e[e] mop)

| IF | D | stall | ------ | stall | E |WB | (mop) add

------ |sta|| | D | E |WB | (mop) add

Figure 2.20  When an Instruction which Requires Multiple Cycles is Executed in the E Stage

Other than no-wait
memory access

|[F D E][M]M] - M | wB (mop) load

|IF|D|E|staII| ------ |staII|M|WB|

y
A

| F | D [san| oo | sl | E [ wB | (mop) add

Figure 2.21  When an Instruction which Requires
more than One Cycle for its Operand Access is Executed

Branch instruction is executed

Branch .
nstucion -1 0 | E | (mop) jump
Branch penalty
Two cycles

IF | D E | ws |

Figure 2.22  When a Branch Instruction is Executed (While the Condition is Satisfied for
Unconditional/Conditional Branch Instruction)
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MOV [R2], R1 | IF | D | E | M |WB| (mop) load
i Bypass process
ADD R2, R1 | IF | D |sta||| E |WB| (mop) add

Figure 2.23  When the Subsequent Instruction Uses an Operand Read from the Memory

(2) Pipeline Flow with no Stalll

(a) Bypass process

Even when the result of the preceding instruction will be used in a subsequent instruction, the operation processing

between registers is pipelined in by the bypass process.

aoDRLR2 [ IF [ D | E [ws | (mop) add

Bypass process
SUB R3, R2 | IF | D | E |WB| (mop) sub

Figure 2.24  Bypass Process

(b) When WB stages for the memory load and for the operation are overlapped

Even when the WB stages for the memory load and for the operation are overlapped, the operation processing is
pipelined in, because the load data and the operation result can be written to the register at the same timing.

MOVIR,R2 | IF [ D [ E | M [WB]| (mop) load Executed at the same timing
even when the WB stages are
ADD R5, R3 | IF | D | E | WB | (mop) add overlapped

Figure 2.25 When WB Stages for the Memory Load and for the Operation are Overlapped
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(c) When subsequent instruction writes to the same register before the end of memory load

Even when the subsequent instruction writes to the same register before the end of memory load, the operation

processing is pipelined in, because the WB stage for the memory load is canceled.

X
MOVIRI,R2 | IF | D [ E | M |-+ | M |wB] (mop) load
)
| = | D | E |WB | (Canceled when the register
number matches either of them)
| F | D | E |V\}B|

|IF|D|E|VJB|

Figure 2.26  When Subsequent Instruction Writes to the Same Register before the End of Memory Load

(d) When the load data is not used by the subsequent instruction

When the load data is not used by the subsequent instruction, the subsequent operations are in fact executed earlier and

the operation processing ends (out-of-order completion).

MOVIRILR2 [ IF | D | E [ M | M | -coenen (mop) load
ADD R4, R5 | IF | D | E | WB | (mop) add
SUB R6, R7 | IF | D | E | WB | (mop) sub

Figure 2.27  When Load Data is not Used by the Subsequent Instruction

2.8.3 Calculation of the Instruction Processing Time

Though the instruction processing time of the CPU varies according to the pipeline processing, the approximate time can

be calculated in the following methods.

e Count the number of cycles (see tables 2.13 and 2.14)
When the load data is used by the subsequent instruction, the number of cycles described as " latency" is counted as
the number of cycles for the memory load instruction. For the cycles other than the memory load instruction, the

number of cycles described as "throughput" is counted.

e [Ifthe instruction fetch stall is generated, the number of cycles increments.
e Depending on the system configuration, multiple cycles are required for the memory access. The number of memory

access cycles in the RX610 Group is on a per-product basis.
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2.8.4 Numbers of Cycles for Response to Interrupts

Table 2.15 lists numbers of cycles taken by processing for response to interrupts.

Table 2.15  Numbers of Cycles for Response to Interrupts

Type of Interrupt Request/Details of Processing Fast Interrupt Other Interrupts

ICU 2 cycles 2 cycles
Judgment of priority order

CPU N cycles (varies with the instruction being executed at the time the
Number of cycles from notification to acceptance of the interrupt was received)

interrupt request

CPU—Pre-processing by hardware 4 cycles 6 cycles
Saving the current PC and PSW values in RAM (or in control
registers in the case of the fast interrupt)
Reading of the vector
Branching to the start of the interrupt Exception handling

routine

Times calculated from the values in table 2.15 will be applicable when access to memory from the CPU is always
processed with no waiting. The on-chip RAM and ROM in products of the RX62N/RX621 Groups always allows such
access. Numbers of cycles for response to interrupts can be minimized by placing program code (and vectors) in on-chip
ROM and the stack in on-chip RAM. Furthermore, place the addresses where handlers start on eight-byte boundaries.

For information on the number of cycles from notification to acceptance of the interrupt request, indicated by N in the
table above, see tables 2.13, Instructions that are Converted into a Single Micro-Operation, and 2.14, Instructions that are
Converted into Multiple Micro-Operations.

The timing of interrupt acceptance depends on the state of the CPU's pipelines. For more information on this, see section
9.3.1, Timing of Acceptance and Saved PC Values.
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3. Operating Modes

3.1 Operating Mode Types and Selection

Operating modes are specified by the MD1 and MDO pins and the ROME and EXBE bits in the system control register 0
(SYSCRO).

The endian can be selected in each operating mode. Endian is specified by the MDE pin. For details on the endian, see
section 11, Buses.

Note:Do not change the state of pins MDE, MD1, and MDO while the LSI is working. Do not select any combination
other than those specified in table 3.1.

Table 3.1  Selection of Operating Modes by the Mode Pins

Mode Pin SYSCRO Initial State
MD1 MDO ROME EXBE Operating Mode On-Chip ROM*  External Bus
0 1 1 0 Boot mode Enabled Disabled
1 0 1 0 User boot mode Enabled Disabled
1 1 1 0 Single-chip mode Enabled Disabled

Note: * The on-chip ROM is classified into two flash memories: ROM and data flash. For details, see section 26, ROM
(Flash Memory for Code Storage), and section 27, Data Flash (Flash Memory for Data Storage).

Table 3.2  Selection of Operating Modes by Register Setting

SYSCRO
ROME EXBE Operating Mode On-Chip ROM*  External Bus
0 0 Single-chip mode, user boot mode Disabled Disabled
1 0 Enabled Disabled
0 1 On-chip ROM disabled extended mode Disabled Enabled
1 1 On-chip ROM enabled extended mode Enabled Enabled

Note: * The on-chip ROM is classified into two flash memories: ROM and data flash. For details, see section 26, ROM
(Flash Memory for Code Storage), and section 27, Data Flash (Flash Memory for Data Storage).

Table 3.3  Selection of Endian

Mode Pin

MDE Endian

0 Little endian
1 Big endian

RO1UHO032EJ0120 Rev.1.20 Page 88 of 1006
Feb 20, 2013 RENESAS



RX610 Group

3. Operating Modes

3.2 Register Descriptions

Table 3.4 lists the registers related to operating modes.

Table 3.4  Registers Related to Operating Modes

Register Name Symbol Value after Reset Address Access Size
Mode monitor register MDMONR 10000000 x00000xxb 0008 0000h 16
Mode status register MDSR 00000000 00001001b 0008 0002h 16
System control register 0 SYSCRO 00000000 00000001b 0008 0006h 16
System control register 1 SYSCR1 00000000 00000001b 0008 0008h 16
3.2.1 Mode Monitor Register (MDMONR)
Address: 0008 0000h
b15 b14 b13 b12 b1l b10 b9 b8
Value after reset: 1 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 bl b0
MDE — — — — — MD1 MDO
Value after reset: X* 0 0 0 0 0 X* X*

Note: * Depends on the setting of the mode pins (MDE, MD1, and MDO).

Bit Symbol

Bit Name

Description R/W
b0 MDO MDO Status Flag 0: The MDO pin is 0 R
1: The MDO pinis 1
bl MD1 MD1 Status Flag 0: The MD1 pinis 0 R
1: The MD1 pinis 1
b6 to b2 — Reserved These bits are always read as 0 and cannot be modified. R
b7 MDE MDE Status Flag 0: The MDE pin is 0 (little endian) R
1: The MDE pin is 1 (big endian)
bl4tob8 — Reserved These bits are always read as 0 and cannot be modified. R
b15 — Reserved This bit is always read as 1 and cannot be modified. R
MDMONR indicates the status of the mode pins.
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3.2.2 Mode Status Register (MDSR)
Address: 0008 0002h
b15 bl14 b13 b12 b11 b10 b9 b8
Value after reset: 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 bl b0
1
— UBTS — BOTS BSWI[1:0] EXB IROM
L
Value after reset: 0 0 0 0 1 0 0 1
Bit Symbol Bit Name Description R/W
b0 IROM On-Chip ROM Startup Status Flag 0: The on-chip ROM is disabled at startup R
1: The on-chip ROM is enabled at startup
bl EXB External Bus Startup Status Flag 0: The external bus is disabled at startup R
1: The external bus is enabled at startup
b3, b2 BSWI[1:0] External Bus Width Flags 0 0: The 16-bit bus is activated R
0 1: Reserved
1 0: The 8-bit bus is activated
1 1: Reserved
b4 BOTS Boot Mode Startup Flag 0: Started with a mode except boot mode R
1: Started with boot mode
b5 — Reserved This bit is always read as 0 and cannot be R
modified.
b6 UBTS User Boot Mode Startup Flag 0: Started with a mode except user boot mode R
1: Started with user boot mode
bl5tob7 — Reserved These bits are always read as 0 and cannot R

be modified.

MDSR indicates the internal status of this LSI at startup.
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3.2.3 System Control Register 0 (SYSCRO)
Address: 0008 0006h
b15 b14 b13 b12 b11 b10 b9 b8
1
KEY[7:0]
L
Value after reset: 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 bl b0
— — — — — — EXBE ROME
Value after reset: 0 0 0 0 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 ROME On-Chip FLASH Enable 0: The on-chip FLASH is disabled R/W
1: The on-chip ROM is enabled
bl EXBE External Bus Enable 0: The external bus is disabled R/W
1: The external bus is enabled
b7tob2 — Reserved These bits are always read as 0. The write value should R/W
always be 0.
b15to b8 KEY[7:0] SYSCRO Key Code 5Ah: Modifying SYSCRO is enabled R/W

Other codes: Modifying SYSCRO is disabled
These bits are always read as 00h.

SYSCRO is used to enable or disable the on-chip ROM and the external bus.

ROME Bit (On-Chip FLASH Enable)
The ROME bit enables or disables the on-chip ROM (ROM, data flash).

While this bit is 1, it can be cleared to 0. While this bit is 0, it cannot be set to 1. Once the on-chip ROM is disabled by
clearing this bit to 0, the on-chip ROM can no longer be enabled with the ROME bit. A 0 should not be written to this bit
during access to the on-chip ROM.

After writing a 0 to this bit to disable the on-chip ROM, always make sure that the ROME bit has been changed to 0
before proceeding to the next processing.

EXBE Bit (External Bus Enable)
The EXBE bit enables* or disables the external bus.

Write 0 to this bit while the external bus cycle is not performed.

Be careful when disabling the external bus because the external bus and the internal bus are concurrently activated in
some cases. When the EXBE bit is changed, the bus should be accessed after the change in the EXBE bit is completed.

When the EXBE bit is changed, the I/O port setting should also be changed simultaneously. For details, see section 14,
I/O Ports.
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KEY[7:0] Bits (SYSCRO Key Code)
The KEY[7:0] bits enable or disable modifying SYSCRO.

When writing a value to the ROME or EXBE bit, write SAh to the KEY[7:0] bits simultaneously. If SYSCRO is modified
with a KEY[7:0] value other than 5Ah, the ROME and EXBE values remain unchanged.
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3.24 System Control Register 1 (SYSCR1)
Address: 0008 0008h
b15 bl14 b13 b12 b11 b10 b9 b8
Value after reset: 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 bl b0
— = — = = — — RAME
Value after reset: 0 0 0 0 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 RAME RAM Enable 0: The on-chip RAM is disabled R/W
1: The on-chip RAM is enabled
bl5to — Reserved These bits are always read as 0. The write value should R/W
bl always be 0.

SYSCRI is used to enable or disable the on-chip RAM.

RAME Bit (RAM Enable)
The RAME bit enables or disables the on-chip RAM.

The RAME bit is initialized to 1 after a reset is released.

A 0 should not be written to this bit during access to the on-chip RAM.

When accessing the on-chip RAM immediately after changing the RAME bit from 0 (on-chip RAM disabled) to 1
(on-chip RAM enabled), always make sure that the RAME bit is 1 before the access.

Even when the RAME bit is cleared to 0, the on-chip RAM retains its value*.

To retain the value in the on-chip RAM, keep the specified RAM standby voltage (VRAM). For details, see section 29,

Electrical Characteristics.
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3.3 Details of Operating Modes

3.3.1 Single-Chip Mode

In this mode, the on-chip ROM is enabled or disabled, the external bus is disabled (EXBE bit = 0 in SYSCRO0), and all
I/O ports can be used as input/output ports.

The on-chip ROM is enabled when this LSI is started. While the on-chip ROM is enabled (ROME bit = 1 in SYSCRO), it
can be disabled by clearing the ROME bit to 0. While the on-chip ROM is disabled (ROME bit = 0), it cannot be enabled
by setting the ROME bit to 1.

Setting the EXBE bit in SYSCRO to 1 causes a transition to on-chip ROM enabled extended mode or on-chip ROM
disabled extended mode where the external bus is available.

3.3.2 On-Chip ROM Enabled Extended Mode

In this mode, the on-chip ROM is enabled (ROME bit =1 in SYSCRO) and the external bus is available as external
extended mode (EXBE bit = 1 in SYSCRO0). This mode allows some /O ports to be used as data bus input/output,
address bus output, or bus control signal input/output. For details, see section 14, I/O Ports.

The external bus width can be changed by the setting of external bus width selection (BSIZE[1:0] bits in CSiCNT (i=0
to 7)). For details, see section 11, Buses.

Writing 0 to the EXBE bit causes a transition to single-chip mode (on-chip ROM enabled).

Writing 0 to the ROME bit causes a transition to on-chip ROM disabled extended mode.

3.3.3 On-Chip ROM Disabled Extended Mode

In this mode, the on-chip ROM is disabled (ROME bit = 0 in SYSCRO) and the external bus is available as external
extended mode (EXBE bit = 1 in SYSCRO0). This mode allows some /O ports to be used as data bus input/output,
address bus output, or bus control signal input/output. For details, see section 14, I/O Ports.

The external bus width can be changed by the setting of external bus width selection (BSIZE[1:0] bits in CSiCNT (i=0
to 7)). For details, see section 11, Buses.

In this mode, the on-chip ROM cannot be enabled by setting the ROME bit to 1.

Writing 0 to the EXBE bit causes a transition to single-chip mode (on-chip ROM disabled).

3.34 Boot Mode

Boot mode is provided for the flash memory. This mode functions in the same manner as single-chip mode except for
data write/erase to the flash memory. For details, see section 26, ROM (Flash Memory for Code Storage), and section 27,
Data Flash (Flash Memory for Data Storage).

3.35 User Boot Mode

User boot mode is provided for the flash memory. This mode functions in the same manner as single-chip mode except
for data write/erase to the flash memory. For details, see section 26, ROM (Flash Memory for Code Storage), and section
27, Data Flash (Flash Memory for Data Storage).

RO1UHO032EJ0120 Rev.1.20 Page 94 of 1006
Feb 20, 2013 RENESAS



RX610 Group

3. Operating Modes

3.4 Transitions of Operating Modes

3.4.1

Operating Mode Transitions According to Mode Pin Setting

Figure 3.1 shows operating mode transitions according to the setting of pins MD1 and MDO. Operating modes can shift

in the direction of arrow.

Reset state

RES#=0
A A
RES#=0 RES#=0 RES#=0
RES#=1 RES# =1 RES# =1
MD1=0 MD1=1 MD1=1
MDO =1 MDO =0 MDO =1
Boot mode User boot mode Single-chip mode

= Mode can shift

Figure 3.1

Setting of Pins MD1 and MDO0 and Operating Modes
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3. Operating Modes

3.4.2

Operating Mode Transitions According to Register Setting

Figure 3.2 shows operating mode transitions according to the setting of the ROME and EXBE bits in SYSCRO.

Operating modes can shift in the direction of arrow.

4 Single-chip mode

User boot mode

On-chip ROM: Enabled*
External bus: Disabled

~

EXBE=0

EXBE =1

ROME =1
EXBE=0

ROME =0

\ 4

On-chip ROM: Disabled
External bus: Disabled

ROME =0

EXBE =0

On-chip ROM enabled extended
mode

On-chip ROM: Enabled
External bus: Enabled

ROME =1
EXBE=1

ROME =0

A 4

EXBE =1

EXBE =0 )

-

J

€= Mode can shift

Note: * Initial state after reset

On-chip ROM disabled extended
mode

On-chip ROM: Disabled
External bus: Enabled

ROME =0
EXBE =1

Figure 3.2

Setting of Bits ROME and EXBE and Operating Modes
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4. Address Space

4.1

Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figures 4.1 to 4.4 show the memory maps in the respective operating modes of each product. Accessible areas will differ

according to the operating mode and states of control bits.

Single-chip mode*?

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area**

007F 8000h

FCU RAM area*®

007F A00Oh

Reserved area**

007F C0O00h

Peripheral I/O registers

007F C500h

Reserved area*"

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area**

00EO 0000h

On-chip ROM (program ROM)
(write only)

0100 0000h

Reserved area**

FEFF E000h

On-chip ROM
(FCU firmware)**
(read only)

FF00 0000h

Reserved area**

FF7F C000h

On-chip ROM (user boot)
(read only)

FF80 0000h

Reserved area*"

FFEO 0000h

FFFF FFFFh

On-chip ROM (program ROM)
(read only)

On-chip ROM enabled
extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area**

007F 8000h

FCU RAM area*®

007F AOOOh

Reserved area*

007F CO00h

Peripheral I/O registers

007F C500h

Reserved area**

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area**

00EO 0000h

On-chip ROM (program ROM)
(write only)

0100 0000h

External address space

0800 0000h

Reserved area*"

FEFF EO0Oh

On-chip ROM
(FCU firmware)**
(read only)

FF00 0000h

Reserved area*

FF7F C000h

On-chip ROM (user boot)
(read only)

FF80 0000h

Reserved area*

FFEO 0000h

FFFF FFFFh

On-chip ROM (program ROM)
(read only)

Notes: 1. A reserved area should not be accessed.
2. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.
3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage).

On-chip ROM disabled

extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area**

0008 0000h

Peripheral I/O registers

0010 0000h

Reserved area**

0100 0000h

0800 0000h

FF00 0000h

External address space

Reserved area**

FFFF FFFFh

External address space

Figure 4.1

Memory Map of the R5F56108
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Single-chip mode*?

0000 0000h On-chip RAM 0000 0000h On-chip RAM 0000 0000h On-chip RAM
2 h
0002 0000 Reserved area*" 0002 0000h Reserved area** 0002 0000h Reserved area**
0008 0000h 0008 0000h 0008 0000h
Peripheral I/O registers Peripheral I/O registers Peripheral I/O registers
0010 0000h On-chip ROM 0010 0000h On-chip ROM 0010 0000h
(data flash) (data flash)
0010 8000h q 0010 8000h
Reserved area* Reserved area**
007F 8000h FCU RAM area*® 007F 8000h FCU RAM area*’
007F AOOOh 007F A000Oh
Reserved area*" Reserved area**
007F C000h Peripheral /0 registers 007F C000h Peripheral I/O registers 5 d o
007F C500h 007F C500h eserved area
Reserved area** Reserved area**
007F FCOOh Peripheral I/O registers 007F FCO0h Peripheral I/O registers
0080 0000h 0080 0000h
Reserved area*" Reserved area**
00ES 0000h On-chip ROM (program ROM) 00ES 0000h On-chip ROM (program ROM)
(write only) (write only)
0100 0000h 0100 0000h 0100 0000h
External address space External address space
0800 0000h 0800 0000h
Reserved area*"
Reserved area**
Reserved area**
FEFF EO0Oh On-chip ROM FEFF EO0Oh On-chip ROM
(FCU firmware)** (FCU firmware)**
(read only) (read only)
FF00 0000h Reserved area*! FF00 0000h e Yo FF00 0000h
FF7F C000h On-chip ROM (user boot) FF7F CO00h On-chip ROM (user boot)
(read only) (read only)
FF80 0000h N FF80 0000h " External address space
Reserved area* Reserved area*
FFES 0000h On-chip ROM (program ROM) FFES 0000h On-chip ROM (program ROM)
(read only) (read only)
FFFF FFFFh FFFF FFFFh FFFF FFFFh

On-chip ROM enabled
extended mode

Notes: 1. A reserved area should not be accessed.
2. The address space in boot mode and user boot mode is he same as the address space in single-chip mode.

On-chip ROM disabled
extended mode

3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage).

Figure 4.2  Memory Map of the R5F56107
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Single-chip mode*?

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area**

007F 8000h

FCU RAM area*®

007F AO0OOh

Reserved area**

007F C000h

Peripheral I/O registers

007F C500h

Reserved area*"

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area*"

00FO0 0000h

On-chip ROM (program ROM)

(write only)

0100 0000h

Reserved area**

FEFF EO0Oh

On-chip ROM
(FCU firmware)**
(read only)

FF0O0 0000h

Reserved area**

FF7F C000h

On-chip ROM (user boot)
(read only)

FF80 0000h

Reserved area*!

FFFO 0000h
FFFF FFFFh

On-chip ROM (program ROM)

(read only)

Notes: 1. A reserved area should not be accessed.

On-chip ROM enabled

extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area*"

007F 8000h

FCU RAM area*’

007F AOOOh

Reserved area**

007F C000h

Peripheral I/O registers

007F C500h

Reserved area**

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area**

00F0 0000h

On-chip ROM (program ROM)
(write only)

0100 0000h

External address space

0800 0000h

Reserved area**

FEFF EO00h

On-chip ROM
(FCU firmware)**
(read only)

FF00 0000h

Reserved area**

FF7F C000h

On-chip ROM (user boot)
(read only)

FF80 0000h

Reserved area**

FFFO0 0000h

FFFF FFFFh

On-chip ROM (program ROM)
(read only)

On-chip ROM disabled

extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

Reserved area*"

0100 0000h

External address space

0800 0000h

Reserved area*"

FF00 0000h

FFFF FFFFh

External address space

2. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.
3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage).

Figure 4.3

Memory Map of the R5F56106
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Single-chip mode*?

0000 0000h

On-chip RAM

0002 0000h

Reserved area**

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area**

007F 8000h

FCU RAM area*®

007F AOOOh

Reserved area**

007F C000h

Peripheral I/O registers

007F C500h

Reserved area*’

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area**

00F4 0000h

On-chip ROM (program ROM)
(write only)

0100 0000h

Reserved area**

FEFF EO0Oh

On-chip ROM
(FCU firmware)**
(read only)

FF00 0000h

FF7F C000h

FF80 0000h

FFF4 0000h
FFFF FFFFh

Reserved area**

On-chip ROM (user boot)
(read only)

Reserved area**

On-chip ROM (program ROM)
(read only)

0000 0000h On-chip RAM
0002 0000h Reserved area**
0008 0000h
Peripheral I/O registers
0010 0000h On-chip ROM
(data flash)
0010 8000h
Reserved area**
007F 8000h FCU RAM area*’
007F AOOOh
Reserved area*"
007F CO00h Peripheral I/O registers
007F C500h
Reserved area**
007F FCOOh Peripheral I/O registers
0080 0000h
Reserved area**
00F4 0000h | On-chip ROM (program ROM)
(write only)
0100 0000h
External address space
0800 0000h
Reserved area**
FEFF EO00h On-chip ROM
(FCU firmware)**
(read only)
FF00 0000h Reserved area**
FF7F C000h On-chip ROM (user boot)
(read only)
FF80 0000h
Reserved area**
FFF4 0000h | On-chip ROM (program ROM)
FFFF FFFFh (read only)

Notes: 1. A reserved area should not be accessed.
2. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.

3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage).

On-chip ROM enabled
extended mode

On-chip ROM disabled
extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area*"

0008 0000h

Peripheral I/O registers

0010 0000h

Reserved area**

0100 0000h

External address space

0800 0000h

FF00 0000h

Reserved area**

FFFF FFFFh

External address space

Figure 4.4

Memory Map of the R5F56104
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4.2 External Address Space

The external address space is divided into up to 8§ areas, each corresponding to the CSi# signal output from a CSi# (i=0
to 7) pin. Figure 4.5 shows the address ranges corresponding to the individual CSi# signals (CSi areas, i =0 to 7) in
on-chip ROM disabled external extended mode.

0000 0000h

On-chip RAM
0002 0000h
Reserved area
0008 0000h
Peripheral /O registers
0010 0000h
- 0100 0000h
CS7 (16 Mbytes)
Reserved area 01FF FFFFh
- 0200 0000h
CS6 (16 Mbytes)
02FF FFFFh
0300 0000h
CS5 (16 Mbytes)
0100 0000h
03FF FFFFh
0400 0000h
External address space CS4 (16 Mbytes)
= = 04FF FFFFh
0500 0000h
0800 0000h
CS3 (16 Mbytes)
OSFF FFFFh
0600 0000h
~N= N
CS2 (16 Mbytes)
. 06FF FFFFh
Reserved area* 0700 0000h
CS1 (16 Mbytes)
" 07FF FFFFh
FF00 0000h FF00 0000h
External address space* CS0 (16 Mbytes)
FFFF FFFFh FFFF FFFFh

Note: * CSO area is disabled in on-chip ROM enabled external extended mode.
In this mode, the address space for addresses above 0800 0000h is as shown in figure 4.1.

Figure 4.5  Correspondence between External Address Spaces and CSi Areas
(In On-Chip ROM Disabled External Extended Mode)
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5. I/O Reqgisters

This section gives information on the on-chip I/O register addresses and bit configurations. The information is given as
shown below. Notes on writing to registers are also given at the end.

1. T/O register addresses (address order)

e Registers are listed from the lower allocation addresses.

e Registers are classified according to functional modules (abbreviations).

e The number of access cycles indicates the number of states based on the specified reference clock.

e Among the I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses must not be
accessed. Do not access these addresses; otherwise, the operation when accessing these bits and subsequent
operations cannot be guaranteed.

e  The access size is specified for each register. The registers must be accessed with the specified access size.

2. 1/O register bits

e  Bit configurations of the registers are listed in the same order as the register addresses.

e Reserved bits are indicated by “— in the bit name column.

e  Space in the bit name field indicates that the entire register is allocated to either the counter or data.

e  For the registers of 16 or 32 bits, the MSB is listed first.

3. Notes on writing to I/O registers
When writing to an I/O register, the CPU starts executing the subsequent instruction before completing I/O register write.
This may cause the subsequent instruction to be executed before the post-update I/O register value is reflected on the

operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update I/O register value is actually reflected.

[Examples of cases requiring special care]

e  The subsequent instruction must be executed while an interrupt request is disabled with the IENj bit in IERm of the

ICU (interrupt request enable bit) cleared to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an I/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.
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[Instruction examples]

e  Byte-size I/O registers
MOV.L  #SFR_ADDR, R1
MOV.B  #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e  Word-size I/O registers
MOV.L  #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1].W, R1

;; Next process

e  Longword-size I/O registers
MOV.L #SFR_ADDR, R1
MOV.L  #SFR_DATA, [R1]
CMP [R1].L, R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary

to read or execute operation for al the registers that were written to.

4. Number of Access Cycles to I/O Registers
The number of access cycles to 1/O registers is obtained by following equation.*

Number of access cycles to 1/0O registers = Number of bus cycles for internal main bus 1 +
Number of divided cycles for clock synchronization +
Number of bus cycles for internal peripheral bus 1 (or 2)

The number of bus cycles of internal peripheral bus 1 (or 2) differs according to the register to be accessed. For the
number of access cycles to each I/O register, see table 5.1, List of /O Registers.

When peripheral functions connected to internal peripheral bus 2 or registers for the external bus control unit (except for
bus error related registers) are accessed, the number of divided cycles for clock synchronization is added.

Although the number of divided cycles for clock synchronization differs depending on the number of frequency ratio or
bus access timing, the sum of the number of bus cycles for internal main bus 1 and the number of divided cycles for
clock synchronization will be one PCLK (or BCLK) at a maximum. Therefore, one PCLK (or BCLK) is added to the
number of access cycles shown in table 5.1.

Note: * This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).
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51 I/O Register Addresses (Address Order)
Table 5.1  List of I/O Registers (Address Order)
Number of
Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 0000h SYSTEM Mode monitor register MDMONR 16 16 3ICLK
0008 0002h SYSTEM Mode status register MDSR 16 16 3ICLK
0008 0006h SYSTEM System control register O SYSCRO 16 16 3 ICLK
0008 0008h SYSTEM System control register 1 SYSCR1 16 16 3ICLK
0008 000Ch SYSTEM Standby control register SBYCR 16 16 3 ICLK
0008 0010h SYSTEM Module stop control register A MSTPCRA 32 32 3ICLK
0008 0014h SYSTEM Module stop control register B MSTPCRB 32 32 3 ICLK
0008 0018h SYSTEM Module stop control register C MSTPCRC 32 32 3ICLK
0008 0020h SYSTEM System clock control register SCKCR 32 32 3ICLK
0008 1300h BSC Bus error source clear register BERCLR 8 8 21CLK
0008 1304h BSC Bus error monitor enable register BEREN 8 8 2 ICLK
0008 1306h BSC Bus error interrupt enable register BERIE 8 8 2 ICLK
0008 2000h DMACO DMA current transfer source address register DMCSA 32 32 410 5ICLK
0008 2004h DMACO DMA current transfer destination address register DMCDA 32 32 410 5ICLK
0008 2008h DMACO DMA current transfer byte count register DMCBC 32 32 410 5ICLK
0008 200Ch DMACO DMA mode register DMMOD 32 32 4105 ICLK
0008 2010h DMAC1 DMA current transfer source address register DMCSA 32 32 410 5ICLK
0008 2014h DMAC1 DMA current transfer destination address register DMCDA 32 32 410 5ICLK
0008 2018h DMAC1 DMA current transfer byte count register DMCBC 32 32 4t05ICLK
0008 201Ch DMAC1 DMA mode register DMMOD 32 32 4105 ICLK
0008 2020h DMAC2 DMA current transfer source address register DMCSA 32 32 410 5 ICLK
0008 2024h DMAC2 DMA current transfer destination address register DMCDA 32 32 410 5ICLK
0008 2028h DMAC2 DMA current transfer byte count register DMCBC 32 32 4t05ICLK
0008 202Ch DMAC2 DMA mode register DMMOD 32 32 4to 5ICLK
0008 2030h DMAC3 DMA current transfer source address register DMCSA 32 32 410 5ICLK
0008 2034h DMAC3 DMA current transfer destination address register DMCDA 32 32 410 5ICLK
0008 2038h DMAC3 DMA current transfer byte count register DMCBC 32 32 410 5ICLK
0008 203Ch DMAC3 DMA mode register DMMOD 32 32 4to 5ICLK
0008 2200h DMACO DMA reload transfer source address register DMRSA 32 32 4105 ICLK *®
0008 2204h DMACO DMA reload transfer destination address register ~DMRDA 32 32 4105 ICLK *®
0008 2208h DMACO DMA reload transfer byte count register DMRBC 32 32 4t05ICLK ™®
0008 2210h DMAC1 DMA reload transfer source address register DMRSA 32 32 4105 ICLK *®
0008 2214h DMAC1 DMA reload transfer destination address register DMRDA 32 32 4t05ICLK ™®
0008 2218h DMAC1 DMA reload transfer byte count register DMRBC 32 32 4105ICLK ™
0008 2220h DMAC2 DMA reload transfer source address register DMRSA 32 32 4t05ICLK ™®
0008 2224h DMAC2 DMA reload transfer destination address register ~DMRDA 32 32 4105 ICLK *®
0008 2228h DMAC2 DMA reload transfer byte count register DMRBC 32 32 4t05ICLK ™
0008 2230h DMAC3 DMA reload transfer source address register DMRSA 32 32 4105 ICLK *®
0008 2234h DMAC3 DMA reload transfer destination address register DMRDA 32 32 4t05ICLK ™®
0008 2238h DMAC3 DMRBC 32 32 4105 ICLK *®

DMA reload transfer byte count register
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Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 2400h DMACO DMA control register A DMCRA 32 32 3 ICLK
0008 2404h DMACO DMA control register B DMCRB 8 8 3 ICLK
0008 2405h DMACO DMA control register C DMCRC 8 8 3ICLK
0008 2406h DMACO DMA control register D DMCRD 3ICLK
0008 2407h DMACO DMA control register E DMCRE 8 8 3 ICLK
0008 2408h DMAC1 DMA control register A DMCRA 32 32 3 ICLK
0008 240Ch DMAC1 DMA control register B DMCRB 8 8 3ICLK
0008 240Dh DMAC1 DMA control register C DMCRC 3 ICLK
0008 240Eh DMAC1 DMA control register D DMCRD 3ICLK
0008 240Fh DMAC1 DMA control register E DMCRE 8 8 3ICLK
0008 2410h DMAC2 DMA control register A DMCRA 32 32 3 ICLK
0008 2414h DMAC2 DMA control register B DMCRB 3 ICLK
0008 2415h DMAC2 DMA control register C DMCRC 3ICLK
0008 2416h DMAC2 DMA control register D DMCRD 3ICLK
0008 2417h DMAC2 DMA control register E DMCRE 8 8 3ICLK
0008 2418h DMAC3 DMA control register A DMCRA 32 32 3ICLK
0008 241Ch DMAC3 DMA control register B DMCRB 8 8 3ICLK
0008 241Dh DMAC3 DMA control register C DMCRC 8 8 3 ICLK
0008 241Eh DMAC3 DMA control register D DMCRD 8 8 3 ICLK
0008 241Fh DMAC3 DMA control register E DMCRE 8 8 3ICLK
0008 2502h DMAC common DMA start control register DMSCNT 8 8 3ICLK
0008 250Bh DMAC common DMA interrupt control register DMICNT 8 8 3 ICLK
0008 2517h DMAC common DMA transfer end detect register DMEDET 8 8 3ICLK
0008 251Bh DMAC common DMA arbitration status register DMASTS 8 8 3 ICLK
0008 3002h BSC CS0 mode register CSOMOD 16 16 1to 2 BCLK 7
0008 3004h BSC CS0 wait control register 1 CSOWCNT1 32 32 1to 2 BCLK 7
0008 3008h BSC CSO0 wait control register 2 CSOWCNT2 32 32 1t0o 2 BCLK 7
0008 3012h BSC CS1 mode register CS1MOD 16 16 1to 2 BCLK 7
0008 3014h BSC CS1 wait control register 1 CSIWCNT1 32 32 1to 2 BCLK 7
0008 3018h BSC CS1 wait control register 2 CSIWCNT2 32 32 1to 2 BCLK 7
0008 3022h BSC CS2 mode register CS2MOD 16 16 1to 2 BCLK 7
0008 3024h BSC CS2 wait control register 1 CS2WCNT1 32 32 1to 2 BCLK 7
0008 3028h BSC CS2 wait control register 2 CS2WCNT2 32 32 1to 2 BCLK ™
0008 3032h BSC CS3 mode register CS3MOD 16 16 1to 2 BCLK 7
0008 3034h BSC CS3 wait control register 1 CS3WCNT1 32 32 1to 2 BCLK 7
0008 3038h BSC CS3 wait control register 2 CS3WCNT2 32 32 1to 2 BCLK 7
0008 3042h BSC CS4 mode register CS4MOD 16 16 1to 2 BCLK 7
0008 3044h BSC CS4 wait control register 1 CS4AWCNT1 32 32 1to 2 BCLK 7
0008 3048h BSC CS4 wait control register 2 CS4AWCNT2 32 32 1t0o 2 BCLK 7
0008 3052h BSC CS5 mode register CS5MOD 16 16 1to 2 BCLK 7
0008 3054h BSC CS5 wait control register 1 CS5WCNT1 32 32 1t0o 2 BCLK 7
0008 3058h BSC CS5 wait control register 2 CS5WCNT2 32 32 1to 2 BCLK 7
0008 3062h BSC CS6 mode register CS6MOD 16 16 1t0o 2 BCLK 7
0008 3064h BSC CS6 wait control register 1 CS6WCNT1 32 32 1to 2 BCLK 7
0008 3068h BSC CS6 wait control register 2 CSBWCNT2 32 32 1to 2 BCLK 7
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Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 3072h BSC CS7 mode register CS7MOD 16 16 1to 2 BCLK 7
0008 3074h BSC CS7 wait control register 1 CS7TWCNT1 32 32 1to 2 BCLK 7
0008 3078h BSC CS7 wait control register 2 CS7TWCNT2 32 32 1t0o 2 BCLK 7
0008 3802h BSC CSO control register CSOCNT 16 16 1to 2 BCLK 7
0008 380Ah BSC CSO0 recovery cycle register CSOREC 16 16 1to 2 BCLK 7
0008 3812h BSC CS1 control register CSI1CNT 16 16 1to 2 BCLK 7
0008 381Ah BSC CS1 recovery cycle register CS1REC 16 16 1to 2 BCLK 7
0008 3822h BSC CS2 control register CS2CNT 16 16 1to 2 BCLK 7
0008 382Ah BSC CS2 recovery cycle register CS2REC 16 16 1to 2 BCLK 7
0008 3832h BSC CS3 control register CS3CNT 16 16 1to 2 BCLK 7
0008 383Ah BSC CS3 recovery cycle register CS3REC 16 16 1to 2 BCLK 7
0008 3842h BSC CS4 control register CSACNT 16 16 1to 2 BCLK 7
0008 384Ah BSC CS4 recovery cycle register CS4REC 16 16 1to 2 BCLK 7
0008 3852h BSC CS5 control register CS5CNT 16 16 1to 2 BCLK 7
0008 385Ah BSC CSb5 recovery cycle register CS5REC 16 16 1to 2 BCLK 7
0008 3862h BSC CS6 control register CS6CNT 16 16 1to 2 BCLK 7
0008 386Ah BSC CS6 recovery cycle register CS6REC 16 16 1to 2 BCLK 7
0008 3872h BSC CS7 control register CS7CNT 16 16 1to 2 BCLK 7
0008 387Ah BSC CS7 recovery cycle register CS7REC 16 16 1to 2 BCLK 7
0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK
0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK
0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK
0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK
0008 701Dh ICU Interrupt request register 029 IR029 8 8 2 ICLK
0008 701Eh ICU Interrupt request register 030 IR0O30 8 8 2 ICLK
0008 701Fh ICU Interrupt request register 031 IR031 8 8 2 ICLK
0008 7040h ICU Interrupt request register 064 IR064 8 8 2 ICLK
0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK
0008 7042h ICU Interrupt request register 066 IR066 8 8 2 ICLK
0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK
0008 7044h ICU Interrupt request register 068 IR068 8 8 2 ICLK
0008 7045h ICU Interrupt request register 069 IR069 8 8 2 ICLK
0008 7046h ICU Interrupt request register 070 IRO70 8 8 2 ICLK
0008 7047h ICU Interrupt request register 071 IRO71 8 8 2 ICLK
0008 7048h ICU Interrupt request register 072 IR072 8 8 2 ICLK
0008 7049h ICU Interrupt request register 073 IR073 8 8 2 ICLK
0008 704Ah ICU Interrupt request register 074 IR074 8 8 2 ICLK
0008 704Bh ICU Interrupt request register 075 IRO75 8 8 2 ICLK
0008 704Ch ICU Interrupt request register 076 IRO76 8 8 2 ICLK
0008 704Dh ICU Interrupt request register 077 IRO77 8 8 2 ICLK
0008 704Eh ICU Interrupt request register 078 IRO78 8 8 2 ICLK
0008 704Fh ICU Interrupt request register 079 IRO79 8 8 2 ICLK
0008 7060h ICU Interrupt request register 096 IR096 8 8 2 ICLK
0008 7062h ICU Interrupt request register 098 IR098 8 8 2 ICLK
0008 7063h ICU Interrupt request register 099 IR099 8 8 2 ICLK
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0008 7064h ICU Interrupt request register 100 IR100 8 8 2 ICLK
0008 7065h ICU Interrupt request register 101 IR101 8 8 2 ICLK
0008 7068h ICU Interrupt request register 104 IR104 8 8 2 ICLK
0008 7069h ICU Interrupt request register 105 IR105 8 8 2 ICLK
0008 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK
0008 706Bh ICU Interrupt request register 107 IR107 8 8 2 ICLK
0008 706Ch ICU Interrupt request register 108 IR108 8 8 2 ICLK
0008 706Fh ICU Interrupt request register 111 IR111 8 8 2 ICLK
0008 7070h ICU Interrupt request register 112 IR112 8 8 2 ICLK
0008 7073h ICU Interrupt request register 115 IR115 8 8 2 ICLK
0008 7074h ICU Interrupt request register 116 IR116 8 8 2 ICLK
0008 7075h ICU Interrupt request register 117 IR117 8 8 2 ICLK
0008 7076h ICU Interrupt request register 118 IR118 8 8 2 ICLK
0008 7078h ICU Interrupt request register 120 IR120 8 8 2 ICLK
0008 7079h ICU Interrupt request register 121 IR121 8 8 2 ICLK
0008 707Ah ICU Interrupt request register 122 IR122 8 8 2 ICLK
0008 707Bh ICU Interrupt request register 123 IR123 8 8 2 ICLK
0008 707Ch ICU Interrupt request register 124 IR124 8 8 2 ICLK
0008 707Dh ICU Interrupt request register 125 IR125 8 8 2 ICLK
0008 707Eh ICU Interrupt request register 126 IR126 8 8 2 ICLK
0008 707Fh ICU Interrupt request register 127 IR127 8 8 2 ICLK
0008 7080h ICU Interrupt request register 128 IR128 8 8 2 ICLK
0008 7083h ICU Interrupt request register 131 IR131 8 8 2 ICLK
0008 7084h ICU Interrupt request register 132 IR132 8 8 2 ICLK
0008 7085h ICU Interrupt request register 133 IR133 8 8 2 ICLK
0008 7086h ICU Interrupt request register 134 IR134 8 8 2 ICLK
0008 7088h ICU Interrupt request register 136 IR136 8 8 2 ICLK
0008 7089h ICU Interrupt request register 137 IR137 8 8 2 ICLK
0008 708Ah ICU Interrupt request register 138 IR138 8 8 2 ICLK
0008 708Bh ICU Interrupt request register 139 IR139 8 8 2 ICLK
0008 708Ch ICU Interrupt request register 140 IR140 8 8 2 ICLK
0008 708Dh ICU Interrupt request register 141 IR141 8 8 2 ICLK
0008 708Eh ICU Interrupt request register 142 IR142 8 8 2 ICLK
0008 7091h ICU Interrupt request register 145 IR145 8 8 2 ICLK
0008 7092h ICU Interrupt request register 146 IR146 8 8 2 ICLK
0008 7095h ICU Interrupt request register 149 IR149 8 8 2 ICLK
0008 7096h ICU Interrupt request register 150 IR150 8 8 2 ICLK
0008 7097h ICU Interrupt request register 151 IR151 8 8 2 ICLK
0008 7098h ICU Interrupt request register 152 IR152 8 8 2 ICLK
0008 709Ah ICU Interrupt request register 154 IR154 8 8 2 ICLK
0008 709Bh ICU Interrupt request register 155 IR155 8 8 2 ICLK
0008 709Ch ICU Interrupt request register 156 IR156 8 8 2 ICLK
0008 709Dh ICU Interrupt request register 157 IR157 8 8 2 ICLK
0008 709Eh ICU Interrupt request register 158 IR158 8 8 2 ICLK
0008 709Fh ICU Interrupt request register 159 IR159 8 8 2 ICLK
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0008 70A0h ICU Interrupt request register 160 IR160 8 8 2 ICLK
0008 70A1h ICU Interrupt request register 161 IR161 8 8 2 ICLK
0008 70A2h ICU Interrupt request register 162 IR162 8 8 2 ICLK
0008 70A5h ICU Interrupt request register 165 IR165 8 8 2 ICLK
0008 70A6h ICU Interrupt request register 166 IR166 8 8 2 ICLK
0008 70A7h ICU Interrupt request register 167 IR167 8 8 2 ICLK
0008 70A8h ICU Interrupt request register 168 IR168 8 8 2 ICLK
0008 70AAh ICU Interrupt request register 170 IR170 8 8 2 ICLK
0008 70ABh ICU Interrupt request register 171 IR171 8 8 2 ICLK
0008 70AEh ICU Interrupt request register 174 IR174 8 8 2 ICLK
0008 70AFh ICU Interrupt request register 175 IR175 8 8 2 ICLK
0008 70B0Oh ICU Interrupt request register 176 IR176 8 8 2 ICLK
0008 70B1h ICU Interrupt request register 177 IR177 8 8 2 ICLK
0008 70B2h ICU Interrupt request register 178 IR178 8 8 2 ICLK
0008 70B3h ICU Interrupt request register 179 IR179 8 8 2 ICLK
0008 70B4h ICU Interrupt request register 180 IR180 8 8 2 ICLK
0008 70B5h ICU Interrupt request register 181 IR181 8 8 2 ICLK
0008 70B6h ICU Interrupt request register 182 IR182 8 8 2 ICLK
0008 70B7h ICU Interrupt request register 183 IR183 8 8 2 ICLK
0008 70B8h ICU Interrupt request register 184 IR184 8 8 2 ICLK
0008 70B9h ICU Interrupt request register 185 IR185 8 8 2 ICLK
0008 70C6h ICU Interrupt request register 198 IR198 8 8 2 ICLK
0008 70C7h ICU Interrupt request register 199 IR199 8 8 2 ICLK
0008 70C8h ICU Interrupt request register 200 IR200 8 8 2 ICLK
0008 70C9%h ICU Interrupt request register 201 IR201 8 8 2 ICLK
0008 70D6h ICU Interrupt request register 214 IR214 8 8 2 ICLK
0008 70D7h ICU Interrupt request register 215 IR215 8 8 2 ICLK
0008 70D8h ICU Interrupt request register 216 IR216 8 8 2 ICLK
0008 70D%9h ICU Interrupt request register 217 IR217 8 8 2 ICLK
0008 70DAh ICU Interrupt request register 218 IR218 8 8 2 ICLK
0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK
0008 70DCh ICU Interrupt request register 220 IR220 8 8 2 ICLK
0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK
0008 70DEh ICU Interrupt request register 222 IR222 8 8 2 ICLK
0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK
0008 70EOh ICU Interrupt request register 224 IR224 8 8 2 ICLK
0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK
0008 70E2h ICU Interrupt request register 226 IR226 8 8 2 ICLK
0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK
0008 70E4h ICU Interrupt request register 228 IR228 8 8 2 ICLK
0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK
0008 70E6h ICU Interrupt request register 230 IR230 8 8 2 ICLK
0008 70E7h ICU Interrupt request register 231 IR231 8 8 2 ICLK
0008 70E8h ICU Interrupt request register 232 IR232 8 8 2 ICLK
0008 70ES9h ICU Interrupt request register 233 IR233 8 8 2 ICLK
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0008 70EAhN ICU Interrupt request register 234 IR234 8 8 2 ICLK
0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK
0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK
0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK
0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK
0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK
0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK
0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK
0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK
0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK
0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK
0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK
0008 70FAh ICU Interrupt request register 250 IR250 8 8 2 ICLK
0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK
0008 70FCh ICU Interrupt request register 252 IR252 8 8 2 ICLK
0008 70FDh ICU Interrupt request register 253 IR253 8 8 2 ICLK
0008 711Ch ICU Interrupt request destination setting register 028 ISELRO28 8 8 2 ICLK
0008 711Dh ICU Interrupt request destination setting register 029  ISELR029 8 8 2 ICLK
0008 711Eh ICU Interrupt request destination setting register 030 ISELRO30 8 8 2 ICLK
0008 711Fh ICU Interrupt request destination setting register 031 ISELRO31 8 8 2 ICLK
0008 7140h ICU Interrupt request destination setting register 064  ISELR064 8 8 2 ICLK
0008 7141h ICU Interrupt request destination setting register 065 ISELRO65 8 8 2 ICLK
0008 7142h ICU Interrupt request destination setting register 066  ISELR066 8 8 2 ICLK
0008 7143h ICU Interrupt request destination setting register 067 ISELRO67 8 8 2 ICLK
0008 7144h ICU Interrupt request destination setting register 068  ISELR068 8 8 2 ICLK
0008 7145h ICU Interrupt request destination setting register 069  ISELR069 8 8 2 ICLK
0008 7146h ICU Interrupt request destination setting register 070 ISELRO70 8 8 2 ICLK
0008 7147h ICU Interrupt request destination setting register 071  ISELR071 8 8 2 ICLK
0008 7148h ICU Interrupt request destination setting register 072 ISELRO72 8 8 2 ICLK
0008 7149h ICU Interrupt request destination setting register 073  ISELR073 8 8 2 ICLK
0008 714Ah ICU Interrupt request destination setting register 074 ISELRO74 8 8 2 ICLK
0008 714Bh ICU Interrupt request destination setting register 075 ISELRO75 8 8 2 ICLK
0008 714Ch ICU Interrupt request destination setting register 076 ~ ISELR076 8 8 2 ICLK
0008 714Dh ICU Interrupt request destination setting register 077 ISELRO77 8 8 2 ICLK
0008 714Eh ICU Interrupt request destination setting register 078  ISELR078 8 8 2 ICLK
0008 714Fh ICU Interrupt request destination setting register 079 ISELRO79 8 8 2 ICLK
0008 7162h ICU Interrupt request destination setting register 098  ISELR098 8 8 2 ICLK
0008 7163h ICU Interrupt request destination setting register 099  ISELR099 8 8 2 ICLK
0008 7164h ICU Interrupt request destination setting register 100 ISELR100 8 8 2 ICLK
0008 7165h ICU Interrupt request destination setting register 101  ISELR101 8 8 2 ICLK
0008 7168h ICU Interrupt request destination setting register 104 ISELR104 8 8 2 ICLK
0008 7169h ICU Interrupt request destination setting register 105  ISELR105 8 8 2 ICLK
0008 716Ah ICU Interrupt request destination setting register 106 ISELR106 8 8 2 ICLK
0008 716Bh ICU Interrupt request destination setting register 107 ISELR107 8 8 2 ICLK
0008 716Fh ICU Interrupt request destination setting register 111  ISELR111 8 8 2 ICLK
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0008 7170h ICU Interrupt request destination setting register 112  ISELR112 8 8 2 ICLK
0008 7175h ICU Interrupt request destination setting register 117  ISELR117 8 8 2 ICLK
0008 7176h ICU Interrupt request destination setting register 118 ISELR118 8 8 2 ICLK
0008 717Ah ICU Interrupt request destination setting register 122  ISELR122 8 8 2 ICLK
0008 717Bh ICU Interrupt request destination setting register 123 ISELR123 8 8 2 ICLK
0008 717Ch ICU Interrupt request destination setting register 124  ISELR124 8 8 2 ICLK
0008 717Dh ICU Interrupt request destination setting register 125 ISELR125 8 8 2 ICLK
0008 717Fh ICU Interrupt request destination setting register 127 ISELR127 8 8 2 ICLK
0008 7180h ICU Interrupt request destination setting register 128  ISELR128 8 8 2 ICLK
0008 7185h ICU Interrupt request destination setting register 133 ISELR133 8 8 2 ICLK
0008 7186h ICU Interrupt request destination setting register 134  ISELR134 8 8 2 ICLK
0008 718Ah ICU Interrupt request destination setting register 138 ISELR138 8 8 2 ICLK
0008 718Bh ICU Interrupt request destination setting register 139  ISELR139 8 8 2 ICLK
0008 718Ch ICU Interrupt request destination setting register 140  ISELR140 8 8 2 ICLK
0008 718Dh ICU Interrupt request destination setting register 141 ISELR141 8 8 2 ICLK
0008 7191h ICU Interrupt request destination setting register 145  ISELR145 8 8 2 ICLK
0008 7192h ICU Interrupt request destination setting register 146 ISELR146 8 8 2 ICLK
0008 7197h ICU Interrupt request destination setting register 151  ISELR151 8 8 2 ICLK
0008 7198h ICU Interrupt request destination setting register 152 ISELR152 8 8 2 ICLK
0008 719Ch ICU Interrupt request destination setting register 156 ISELR156 8 8 2 ICLK
0008 719Dh ICU Interrupt request destination setting register 157  ISELR157 8 8 2 ICLK
0008 719Eh ICU Interrupt request destination setting register 158 ISELR158 8 8 2 ICLK
0008 719Fh ICU Interrupt request destination setting register 159  ISELR159 8 8 2 ICLK
0008 71A1h ICU Interrupt request destination setting register 161 ISELR161 8 8 2 ICLK
0008 71A2h ICU Interrupt request destination setting register 162  ISELR162 8 8 2 ICLK
0008 71A7h ICU Interrupt request destination setting register 167  ISELR167 8 8 2 ICLK
0008 71A8h ICU Interrupt request destination setting register 168 ISELR168 8 8 2 ICLK
0008 71AEh ICU Interrupt request destination setting register 174  ISELR174 8 8 2 ICLK
0008 71AFh ICU Interrupt request destination setting register 175 ISELR175 8 8 2 ICLK
0008 71B1h ICU Interrupt request destination setting register 177  ISELR177 8 8 2 ICLK
0008 71B2h ICU Interrupt request destination setting register 178 ISELR178 8 8 2 ICLK
0008 71B4h ICU Interrupt request destination setting register 180 ISELR180 8 8 2 ICLK
0008 71B5h ICU Interrupt request destination setting register 181  ISELR181 8 8 2 ICLK
0008 71B7h ICU Interrupt request destination setting register 183 ISELR183 8 8 2 ICLK
0008 71B8h ICU Interrupt request destination setting register 184  ISELR184 8 8 2 ICLK
0008 71C6h ICU Interrupt request destination setting register 198 ISELR198 8 8 2 ICLK
0008 71C7h ICU Interrupt request destination setting register 199  ISELR199 8 8 2 ICLK
0008 71C8h ICU Interrupt request destination setting register 200  ISELR200 8 8 2 ICLK
0008 71C9h ICU Interrupt request destination setting register 201 ISELR201 8 8 2 ICLK
0008 71D7h ICU Interrupt request destination setting register 215  ISELR215 8 8 2 ICLK
0008 71D8h ICU Interrupt request destination setting register 216 ISELR216 8 8 2 ICLK
0008 71DBh ICU Interrupt request destination setting register 219  ISELR219 8 8 2 ICLK
0008 71DCh ICU Interrupt request destination setting register 220 ISELR220 8 8 2 ICLK
0008 71DFh ICU Interrupt request destination setting register 223 ISELR223 8 8 2 ICLK
0008 71EOh ICU Interrupt request destination setting register 224  ISELR224 8 8 2 ICLK
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0008 71E3h ICU Interrupt request destination setting register 227  ISELR227 8 8 2 ICLK
0008 71E4h ICU Interrupt request destination setting register 228  ISELR228 8 8 2 ICLK
0008 71E7h ICU Interrupt request destination setting register 231 ISELR231 8 8 2 ICLK
0008 71E8h ICU Interrupt request destination setting register 232  ISELR232 8 8 2 ICLK
0008 71EBh ICU Interrupt request destination setting register 235 ISELR235 8 8 2 ICLK
0008 71ECh ICU Interrupt request destination setting register 236 ~ ISELR236 8 8 2 ICLK
0008 71EFh ICU Interrupt request destination setting register 239 ISELR239 8 8 2 ICLK
0008 71F0h ICU Interrupt request destination setting register 240 ISELR240 8 8 2 ICLK
0008 71F7h ICU Interrupt request destination setting register 247  ISELR247 8 8 2 ICLK
0008 71F8h ICU Interrupt request destination setting register 248 ISELR248 8 8 2 ICLK
0008 71FBh ICU Interrupt request destination setting register 251  ISELR251 8 8 2 ICLK
0008 71FCh ICU Interrupt request destination setting register 252 ISELR252 8 8 2 ICLK
0008 71FDh ICU Interrupt request destination setting register 253  ISELR253 8 8 2ICLK
0008 7202h ICU Interrupt request enable register 02 IERO2 8 8 2 ICLK
0008 7203h ICU Interrupt request enable register 03 IERO3 8 8 2 ICLK
0008 7208h ICU Interrupt request enable register 08 IERO8 8 8 2 ICLK
0008 7209h ICU Interrupt request enable register 09 IER09 8 8 2 ICLK
0008 720Ch ICU Interrupt request enable register 0C IEROC 8 8 2 ICLK
0008 720Dh ICU Interrupt request enable register OD IEROD 8 8 2 ICLK
0008 720Eh ICU Interrupt request enable register OE IEROE 8 8 2 ICLK
0008 720Fh ICU Interrupt request enable register OF IEROF 8 8 2 ICLK
0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK
0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK
0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK
0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2 ICLK
0008 7214h ICU Interrupt request enable register 14 IER14 8 8 2 ICLK
0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK
0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK
0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK
0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK
0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2 ICLK
0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK
0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK
0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK
0008 721Dh ICU Interrupt request enable register 1D IER1D 8 8 2 ICLK
0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK
0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2 ICLK
0008 7300h ICU Interrupt priority register 00 IPROO 8 8 2 ICLK
0008 7301h ICU Interrupt priority register 01 IPRO1 8 8 2 ICLK
0008 7302h ICU Interrupt priority register 02 IPRO2 8 8 2 ICLK
0008 7304h ICU Interrupt priority register 04 IPR0O4 8 8 2 ICLK
0008 7305h ICU Interrupt priority register 05 IPRO5 8 8 2 ICLK
0008 7306h ICU Interrupt priority register 06 IPRO6 8 8 2 ICLK
0008 7307h ICU Interrupt priority register 07 IPRO7 8 8 2 ICLK
0008 7320h ICU Interrupt priority register 20 IPR20 8 8 2 ICLK
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0008 7321h ICU Interrupt priority register 21 IPR21 8 8 2 ICLK
0008 7322h ICU Interrupt priority register 22 IPR22 8 8 2 ICLK
0008 7323h ICU Interrupt priority register 23 IPR23 8 8 2 ICLK
0008 7324h ICU Interrupt priority register 24 IPR24 8 8 2 ICLK
0008 7325h ICU Interrupt priority register 25 IPR25 8 8 2 ICLK
0008 7326h ICU Interrupt priority register 26 IPR26 8 8 2 ICLK
0008 7327h ICU Interrupt priority register 27 IPR27 8 8 2 ICLK
0008 7328h ICU Interrupt priority register 28 IPR28 8 8 2 ICLK
0008 7329h ICU Interrupt priority register 29 IPR29 8 8 2 ICLK
0008 732Ah ICU Interrupt priority register 2A IPR2A 8 8 2 ICLK
0008 732Bh ICU Interrupt priority register 2B IPR2B 8 8 2 ICLK
0008 732Ch ICU Interrupt priority register 2C IPR2C 8 8 2 ICLK
0008 732Dh ICU Interrupt priority register 2D IPR2D 8 8 2 ICLK
0008 732Eh ICU Interrupt priority register 2E IPR2E 8 8 2 ICLK
0008 732Fh ICU Interrupt priority register 2F IPR2F 8 8 2 ICLK
0008 7340h ICU Interrupt priority register 40 IPR40 8 8 2 ICLK
0008 7344h ICU Interrupt priority register 44 IPR44 8 8 2 ICLK
0008 7345h ICU Interrupt priority register 45 IPR45 8 8 2 ICLK
0008 7346h ICU Interrupt priority register 46 IPR46 8 8 2 ICLK
0008 7347h ICU Interrupt priority register 47 IPR47 8 8 2 ICLK
0008 734Ch ICU Interrupt priority register 4C IPRAC 8 8 2 ICLK
0008 734Dh ICU Interrupt priority register 4D IPR4D 8 8 2 ICLK
0008 734Eh ICU Interrupt priority register 4E IPRAE 8 8 2 ICLK
0008 734Fh ICU Interrupt priority register 4F IPR4F 8 8 2 ICLK
0008 7350h ICU Interrupt priority register 50 IPR50 8 8 2 ICLK
0008 7351h ICU Interrupt priority register 51 IPR51 8 8 2 ICLK
0008 7352h ICU Interrupt priority register 52 IPR52 8 8 2 ICLK
0008 7353h ICU Interrupt priority register 53 IPR53 8 8 2 ICLK
0008 7354h ICU Interrupt priority register 54 IPR54 8 8 2 ICLK
0008 7355h ICU Interrupt priority register 55 IPR55 8 8 2 ICLK
0008 7356h ICU Interrupt priority register 56 IPR56 8 8 2 ICLK
0008 7357h ICU Interrupt priority register 57 IPR57 8 8 2 ICLK
0008 7358h ICU Interrupt priority register 58 IPR58 8 8 2 ICLK
0008 7359h ICU Interrupt priority register 59 IPR59 8 8 2 ICLK
0008 735Ah ICU Interrupt priority register 5A IPR5A 8 8 2 ICLK
0008 735Bh ICU Interrupt priority register 5B IPR5B 8 8 2 ICLK
0008 735Ch ICU Interrupt priority register 5C IPR5C 8 8 2 ICLK
0008 735Dh ICU Interrupt priority register 5D IPR5D 8 8 2 ICLK
0008 735Eh ICU Interrupt priority register 5 IPR5E 8 8 2 ICLK
0008 735Fh ICU Interrupt priority register 5F IPR5F 8 8 2 ICLK
0008 7360h ICU Interrupt priority register 60 IPR60 8 8 2 ICLK
0008 7361h ICU Interrupt priority register 61 IPR61 8 8 2 ICLK
0008 7362h ICU Interrupt priority register 62 IPR62 8 8 2 ICLK
0008 7363h ICU Interrupt priority register 63 IPR63 8 8 2 ICLK
0008 7368h ICU Interrupt priority register 68 IPR68 8 8 2 ICLK
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0008 7369h ICU Interrupt priority register 69 IPR69 8 8 2 ICLK
0008 736Ah ICU Interrupt priority register 6A IPR6A 8 8 2 ICLK
0008 736Bh ICU Interrupt priority register 6B IPR6B 8 8 2 ICLK
0008 7370h ICU Interrupt priority register 70 IPR70 8 8 2 ICLK
0008 7371h ICU Interrupt priority register 71 IPR71 8 8 2 ICLK
0008 7372h ICU Interrupt priority register 72 IPR72 8 8 2 ICLK
0008 7373h ICU Interrupt priority register 73 IPR73 8 8 2 ICLK
0008 7380h ICU Interrupt priority register 80 IPR80 8 8 2 ICLK
0008 7381h ICU Interrupt priority register 81 IPR81 8 8 2 ICLK
0008 7382h ICU Interrupt priority register 82 IPR82 8 8 2 ICLK
0008 7383h ICU Interrupt priority register 83 IPR83 8 8 2 ICLK
0008 7384h ICU Interrupt priority register 84 IPR84 8 8 2 ICLK
0008 7385h ICU Interrupt priority register 85 IPR85 8 8 2 ICLK
0008 7386h ICU Interrupt priority register 86 IPR86 8 8 2 ICLK
0008 7388h ICU Interrupt priority register 88 IPR88 8 8 2 ICLK
0008 7389h ICU Interrupt priority register 89 IPR89 8 8 2 ICLK
0008 738Ah ICU Interrupt priority register 8A IPR8A 8 8 2 ICLK
0008 738Bh ICU Interrupt priority register 8B IPR8B 8 8 2 ICLK
0008 738Ch ICU Interrupt priority register 8C IPR8C 8 8 2 ICLK
0008 738Dh ICU Interrupt priority register 8D IPR8D 8 8 2 ICLK
0008 738Eh ICU Interrupt priority register 8E IPR8SE 8 8 2 ICLK
0008 738Fh ICU Interrupt priority register 8F IPR8F 8 8 2 ICLK
0008 73F0h ICU Fast interrupt register FIR 16 16 2 ICLK
0008 7400h DTC DTC control register DTCCR 8 8 2 ICLK
0008 7404h DTC DTC vector base register DTCVBR 32 32 2 ICLK
0008 7408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK
0008 740Ch DTC DTC module start register DTCST 8 8 2 ICLK
0008 8000h CMT (unit0) Compare match timer start register O CMSTRO 16 16 2t0 3PCLK 7
0008 8002h CMTO Compare match timer control register CMCR 16 16 2to 3PCLK 7
0008 8004h CMTO Compare match timer counter CMCNT 16 16 2t0 3PCLK "
0008 8006h CMTO Compare match timer constant register CMCOR 16 16 2to 3PCLK 7
0008 8008h CMT1 Compare match timer control register CMCR 16 16 2t0 3PCLK "
0008 800Ah CMT1 Compare match timer counter CMCNT 16 16 2t0 3PCLK 7
0008 800Ch CMT1 Compare match timer constant register CMCOR 16 16 2to 3PCLK 7
0008 8010h CMT (unit 1)  Compare match timer start register 1 CMSTR1 16 16 2t0 3PCLK 7
0008 8012h CMT2 Compare match timer control register CMCR 16 16 2to 3PCLK 7
0008 8014h CMT2 Compare match timer counter CMCNT 16 16 2t0 3PCLK 7
0008 8016h CMT2 Compare match timer constant register CMCOR 16 16 2to 3PCLK 7
0008 8018h CMT3 Compare match timer control register CMCR 16 16 2to 3PCLK 7
0008 801Ah CMT3 Compare match timer counter CMCNT 16 16 2t0 3PCLK "
0008 801Ch CMT3 Compare match timer constant register CMCOR 16 16 2to 3PCLK 7
0008 8028h WDT Timer control/status register TCSR 8 8 2t03PCLK 7
0008 8028h WDT Write window A register WINA 16 16 2to 3PCLK 7
0008 802%9h WDT Timer counter TCNT 8 8 2t03PCLK 7
0008 802Ah WDT Write window B register WINB 16 16 2t0 3PCLK "
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0008 802Bh WDT Reset control/status register RSTCSR 8 8 2t0 3PCLK 7
0008 8040h ADO A/D data register A ADDRA 16 16 2to 3PCLK 7
0008 8042h ADO A/D data register B ADDRB 16 16 2to 3PCLK 7
0008 8044h ADO A/D data register C ADDRC 16 16 2t03PCLK ™
0008 8046h ADO A/D data register D ADDRD 16 16 2to 3PCLK 7
0008 8050h ADO A/D control/status register ADCSR 2t0 3PCLK "
0008 8051h ADO A/D control register ADCR 2to 3PCLK 7
0008 8052h ADO ADDRYy format select register ADDPR 2t0 3PCLK "
0008 8053h ADO A/D sampling state register ADSSTR 8 2t0 3PCLK 7
0008 8060h AD1 A/D data register A ADDRA 16 16 2to 3PCLK 7
0008 8062h AD1 A/D data register B ADDRB 16 16 2t0 3PCLK 7
0008 8064h AD1 A/D data register C ADDRC 16 16 2to 3PCLK 7
0008 8066h AD1 A/D data register D ADDRD 16 16 2t03PCLK 7
0008 8070h AD1 A/D control/status register ADCSR 2to 3PCLK 7
0008 8071h AD1 A/D control register ADCR 8 2to 3PCLK 7
0008 8072h AD1 ADDRYy format select register ADDPR 8 8 2t0 3PCLK "
0008 8073h AD1 A/D sampling state register ADSSTR 8 2to 3PCLK 7
0008 8080h AD2 A/D data register A ADDRA 16 16 2t03PCLK ™
0008 8082h AD2 A/D data register B ADDRB 16 16 2to 3PCLK 7
0008 8084h AD2 A/D data register C ADDRC 16 16 2t03PCLK ™
0008 8086h AD2 A/D data register D ADDRD 16 16 2t0 3PCLK 7
0008 8090h AD2 A/D control/status register ADCSR 2to 3PCLK 7
0008 8091h AD2 A/D control register ADCR 8 8 2t0 3PCLK 7
0008 8092h AD2 ADDRYy format select register ADDPR 8 2to 3PCLK 7
0008 8093h AD2 A/D sampling state register ADSSTR 8 2t0 3PCLK 7
0008 80A0h AD3 A/D data register A ADDRA 16 16 2to 3PCLK 7
0008 80A2h AD3 A/D data register B ADDRB 16 16 2to 3PCLK 7
0008 80A4h AD3 A/D data register C ADDRC 16 16 2t03PCLK ™
0008 80A6h AD3 A/D data register D ADDRD 16 16 2to 3PCLK 7
0008 80B0Oh AD3 A/D control/status register ADCSR 8 8 2t0 3PCLK "
0008 80B1h AD3 A/D control register ADCR 8 2to 3PCLK 7
0008 80B2h AD3 ADDRYy format select register ADDPR 8 2t0 3PCLK "
0008 80B3h AD3 A/D sampling state register ADSSTR 8 2t0 3PCLK 7
0008 80CO0Oh DIA D/A data register 0 DADRO 16 16 2to 3PCLK 7
0008 80C2h D/A D/A data register 1 DADR1 16 16 2t0 3PCLK 7
0008 80C4h DIA D/A control register DACR 8 8 2to 3PCLK 7
0008 80C5h DIA DADRYy format select register DADPR 8 8 2t0 3PCLK 7
0008 8100h TPU (unit0)  Timer start register TSTRA 8 8 2to 3PCLK 7
0008 8101h TPU (unit0)  Timer synchronous register TSYRA 8 8 2to 3PCLK 7
0008 8110h TPUO Timer control register TCR 8 8 2t0 3PCLK "
0008 8111h TPUO Timer mode register TMDR 8 8 2to 3PCLK 7
0008 8112h TPUO Timer 1/O control register H TIORH 8 8 2t03PCLK 7
0008 8113h TPUO Timer I/O control register L TIORL 8 8 2to 3PCLK 7
0008 8114h TPUO Timer interrupt enable register TIER 8 8 2t03PCLK 7
0008 8115h TPUO Timer status register TSR 8 8 2t0 3PCLK "
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0008 8116h TPUO Timer counter TCNT 16 16 2t03PCLK 7
0008 8118h TPUO Timer general register A TGRA 16 16 2to 3PCLK 7
0008 811Ah TPUO Timer general register B TGRB 16 16 2to 3PCLK 7
0008 811Ch TPUO Timer general register C TGRC 16 16 2t0 3PCLK "
0008 811Eh TPUO Timer general register D TGRD 16 16 2to 3PCLK 7
0008 8120h TPU1 Timer control register TCR 8 8 2t0 3PCLK "
0008 8121h TPU1 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 8122h TPU1 Timer 1/O control register TIOR 8 8 2t0 3PCLK "
0008 8124h TPU1 Timer interrupt enable register TIER 8 8 2t0 3PCLK "
0008 8125h TPU1 Timer status register TSR 8 8 2to 3PCLK 7
0008 8126h TPU1 Timer counter TCNT 16 16 2t03PCLK ™
0008 8128h TPU1 Timer general register A TGRA 16 16 2to 3PCLK 7
0008 812Ah TPU1 Timer general register B TGRB 16 16 2t0 3PCLK 7
0008 8130h TPU2 Timer control register TCR 8 8 2to 3PCLK 7
0008 8131h TPU2 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 8132h TPU2 Timer 1/O control register TIOR 8 8 2t03PCLK 7
0008 8134h TPU2 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 8135h TPU2 Timer status register TSR 8 8 2t03PCLK 7
0008 8136h TPU2 Timer counter TCNT 16 16 2to 3PCLK 7
0008 8138h TPU2 Timer general register A TGRA 16 16 2t03PCLK 7
0008 813Ah TPU2 Timer general register B TGRB 16 16 2t0 3PCLK 7
0008 8140h TPU3 Timer control register TCR 8 8 2to 3PCLK 7
0008 8141h TPU3 Timer mode register TMDR 8 8 2t0 3PCLK 7
0008 8142h TPU3 Timer I/O control register H TIORH 8 8 2to 3PCLK 7
0008 8143h TPU3 Timer 1/O control register L TIORL 8 8 2t0 3PCLK "
0008 8144h TPU3 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 8145h TPU3 Timer status register TSR 8 8 2to 3PCLK 7
0008 8146h TPU3 Timer counter TCNT 16 16 2t0 3PCLK 7
0008 8148h TPU3 Timer general register A TGRA 16 16 2to 3PCLK 7
0008 814Ah TPU3 Timer general register B TGRB 16 16 2t03PCLK 7
0008 814Ch TPU3 Timer general register C TGRC 16 16 2to 3PCLK 7
0008 814Eh TPU3 Timer general register D TGRD 16 16 2t0 3PCLK 7
0008 8150h TPU4 Timer control register TCR 8 8 2t0 3PCLK "
0008 8151h TPU4 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 8152h TPU4 Timer 1/O control register TIOR 8 8 2t0 3PCLK "
0008 8154h TPU4 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 8155h TPU4 Timer status register TSR 8 8 2t0 3PCLK "
0008 8156h TPU4 Timer counter TCNT 16 16 2to 3PCLK 7
0008 8158h TPU4 Timer general register A TGRA 16 16 2to 3PCLK 7
0008 815Ah TPU4 Timer general register B TGRB 16 16 2t0 3PCLK 7
0008 8160h TPUS Timer control register TCR 8 8 2to 3PCLK 7
0008 8161h TPUS Timer mode register TMDR 8 8 2t0 3PCLK 7
0008 8162h TPUS Timer I/O control register TIOR 8 8 2to 3PCLK 7
0008 8164h TPU5S Timer interrupt enable register TIER 8 8 2t03PCLK 7
0008 8165h TPU5S Timer status register TSR 8 8 2t0 3PCLK "
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0008 8166h TPU5 Timer counter TCNT 16 16 2t03PCLK 7
0008 8168h TPUS Timer general register A TGRA 16 16 2to 3PCLK 7
0008 816Ah TPUS Timer general register B TGRB 16 16 2to 3PCLK 7
0008 8170h TPU (unit1)  Timer start register TSTRB 8 8 2t0 3PCLK 7
0008 8171h TPU (unit 1)  Timer synchronous register TSYRB 8 8 2to 3PCLK 7
0008 8180h TPUB Timer control register TCR 8 8 2t0 3PCLK "
0008 8181h TPU6 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 8182h TPUB Timer 1/O control register H TIORH 8 8 2t0 3PCLK "
0008 8183h TPUB Timer 1/O control register L TIORL 8 8 2t0 3PCLK 7
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 8185h TPUB Timer status register TSR 8 8 2t0 3PCLK 7
0008 8186h TPU6 Timer counter TCNT 16 16 2to 3PCLK 7
0008 8188h TPU6 Timer general register A TGRA 16 16 2t0 3PCLK 7
0008 818Ah TPU6 Timer general register B TGRB 16 16 2to 3PCLK 7
0008 818Ch TPU6 Timer general register C TGRC 16 16 2to 3PCLK 7
0008 818Eh TPU6 Timer general register D TGRD 16 16 2t0 3PCLK "
0008 8190h TPU7 Timer control register TCR 8 8 2to 3PCLK 7
0008 8191h TPU7 Timer mode register TMDR 8 8 2t0 3PCLK 7
0008 8192h TPU7 Timer I/O control register TIOR 8 8 2to 3PCLK 7
0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2t0 3PCLK "
0008 8195h TPU7 Timer status register TSR 8 8 2t0 3PCLK 7
0008 8196h TPU7 Timer counter TCNT 16 16 2to 3PCLK 7
0008 8198h TPU7 Timer general register A TGRA 16 16 2t0 3PCLK 7
0008 819Ah TPU7 Timer general register B TGRB 16 16 2to 3PCLK 7
0008 81A0h TPU8 Timer control register TCR 8 8 2t0 3PCLK 7
0008 81A1h TPUS8 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 81A2h TPUS8 Timer I/O control register TIOR 8 8 2to 3PCLK 7
0008 81A4h TPUS8 Timer interrupt enable register TIER 8 8 2t0 3PCLK "
0008 81A5h TPUS8 Timer status register TSR 8 8 2to 3PCLK 7
0008 81A6h TPU8 Timer counter TCNT 16 16 2t03PCLK ™
0008 81A8h TPUS8 Timer general register A TGRA 16 16 2to 3PCLK 7
0008 81AAh TPUS8 Timer general register B TGRB 16 16 2t0 3PCLK 7
0008 81B0Oh TPU9 Timer control register TCR 8 8 2t0 3PCLK 7
0008 81B1h TPU9 Timer mode register TMDR 8 8 2to 3PCLK 7
0008 81B2h TPU9 Timer 1/O control register H TIORH 8 8 2t03PCLK 7
0008 81B3h TPU9 Timer I/O control register L TIORL 8 8 2to 3PCLK 7
0008 81B4h TPU9 Timer interrupt enable register TIER 8 8 2t0 3PCLK 7
0008 81B5h TPU9 Timer status register TSR 8 8 2to 3PCLK 7
0008 81B6h TPU9 Timer counter TCNT 16 16 2to 3PCLK 7
0008 81B8h TPU9 Timer general register A TGRA 16 16 2t0 3PCLK "
0008 81BAh TPU9 Timer general register B TGRB 16 16 2to 3PCLK 7
0008 81BCh TPU9 Timer general register C TGRC 16 16 2t03PCLK 7
0008 81BEh TPU9 Timer general register D TGRD 16 16 2to 3PCLK 7
0008 81CO0Oh TPU10 Timer control register TCR 2t03PCLK 7
0008 81C1h TPU10 Timer mode register TMDR 2t0 3PCLK 7
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0008 81C2h TPU10 Timer 1/O control register TIOR 8 8 2t0 3PCLK 7
0008 81C4h TPU10 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 81C5h TPU10 Timer status register TSR 8 8 2to 3PCLK 7
0008 81C6h TPU10 Timer counter TCNT 16 16 2t03PCLK ™
0008 81C8h TPU10 Timer general register A TGRA 16 16 2to 3PCLK 7
0008 81CAh TPU10 Timer general register B TGRB 16 16 2t0 3PCLK 7
0008 81D0h TPU11 Timer control register TCR 8 8 2to 3PCLK 7
0008 81D1h TPU11 Timer mode register TMDR 8 8 2t0 3PCLK 7
0008 81D2h TPU11 Timer 1/O control register TIOR 8 8 2t0 3PCLK 7
0008 81D4h TPU11 Timer interrupt enable register TIER 8 8 2to 3PCLK 7
0008 81D5h TPU11 Timer status register TSR 8 8 2t0 3PCLK 7
0008 81D6h TPU11 Timer counter TCNT 16 16 2t03PCLK "
0008 81D8h TPU11 Timer general register A TGRA 16 16 2t0 3PCLK 7
0008 81DAh TPU11 Timer general register B TGRB 16 16 2to 3PCLK 7
0008 81E6h PPGO PPG output control register PCR 8 8 2to 3PCLK 7
0008 81E7h PPGO PPG output mode register PMR 8 8 2t0 3PCLK "
0008 81E8h PPGO Next data enable register H NDERH 8 8 2to 3PCLK 7
0008 81E9h PPGO Next data enable register L NDERL 8 8 2t03PCLK 7
0008 81EAh PPGO Output data register H PODRH 8 8 2to 3PCLK 7
0008 81EBh PPGO Output data register L PODRL 8 8 2t03PCLK 7
0008 81Ech*!  PPGO Next data register H NDRH 8 8 2t0 3PCLK 7
0008 81EDh**  PPGO Next data register L NDRL 8 8 2t03PCLK 7
0008 81EEh**  PPGO Next data register H NDRH 8 8 2t03PCLK ™
0008 81EFh**  PPGO Next data register L NDRL 8 8 2t03PCLK 7
0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2t0 3PCLK "
0008 81F6h PPG1 PPG output control register PCR 8 8 2to 3PCLK 7
0008 81F7h PPG1 PPG output mode register PMR 8 8 2to 3PCLK 7
0008 81F8h PPG1 Next data enable register H NDERH 8 8 2t0 3PCLK 7
0008 81F9h PPG1 Next data enable register L NDERL 8 8 2to 3PCLK 7
0008 81FAh PPG1 Output data register H PODRH 8 8 2t0 3PCLK 7
0008 81FBh PPG1 Output data register L PODRL 8 8 2to 3PCLK 7
0008 81FCh**  PPG1 Next data register H NDRH 8 8 2t03PCLK 7
0008 81FDh**  PPG1 Next data register L NDRL 8 8 2t03PCLK ™
0008 81FEh**  PPG1 Next data register H NDRH 8 8 2t03PCLK 7
0008 81FFh**  PPG1 Next data register L NDRL 8 8 2t03PCLK ™
0008 8200h TMRO Timer control register TCR 8 8 2t0 3PCLK 7
0008 8201h TMR1 Timer control register TCR 8 8 2t0 3PCLK "
0008 8202h TMRO Timer control/status register TCSR 8 8 2to 3PCLK 7
0008 8203h TMR1 Timer control/status register TCSR 8 8 2to 3PCLK 7
0008 8204h TMRO Time constant register A TCORA 8 8 or 16 2t03PCLK 7
0008 8205h TMR1 Time constant register A TCORA 8 8or16*° 2to3PCLK™
0008 8206h TMRO Time constant register B TCORB 8 8 or 16 2t03PCLK 7
0008 8207h TMR1 Time constant register B TCORB 8 8or16*° 2to3PCLK™
0008 8208h TMRO Timer counter TCNT 8 8 or 16 2t03PCLK 7
0008 8209h TMR1 Timer counter TCNT 8 8or16*° 2to3PCLK™

RO1UHO032EJ0120 Rev.1.20

Feb 20, 2013

RENESAS

Page 117 of 1006



RX610 Group

5. /0 Registers

Number of
Module Register Number Access  Access

Address Abbreviation Register Name Abbreviation of Bits Size Cycles

0008 820Ah TMRO Timer counter control register TCCR 8 8 or 16 2t0 3PCLK 7
0008 820Bh TMR1 Timer counter control register TCCR 8 8 or 16 2to 3PCLK 7
0008 8210h TMR2 Timer control register TCR 8 8 2to 3PCLK 7
0008 8211h TMR3 Timer control register TCR 8 8 2t0 3PCLK "
0008 8212h TMR2 Timer control/status register TCSR 8 8 2to 3PCLK 7
0008 8213h TMR3 Timer control/status register TCSR 8 8 2t0 3PCLK "
0008 8214h TMR2 Time constant register A TCORA 8 8 or 16 2to 3PCLK 7
0008 8215h TMR3 Time constant register A TCORA 8 8or16*° 2to3PCLK"
0008 8216h TMR2 Time constant register B TCORB 8 8 or 16 2t0 3PCLK "
0008 8217h TMR3 Time constant register B TCORB 8 8or16*° 2to3PCLK ™
0008 8218h TMR2 Timer counter TCNT 8 8 or 16 2t03PCLK ™
0008 8219h TMR3 Timer counter TCNT 8 8or16*° 2to3PCLK ™
0008 821Ah TMR2 Timer counter control register TCCR 8 8 or 16 2t0 3PCLK 7
0008 821Bh TMR3 Timer counter control register TCCR 8 8 or 16 2to 3PCLK 7
0008 8240h [SYello} Serial mode register SMR*® 8 8 2to 3PCLK 7
0008 8241h SCIO Bit rate register BRR 8 8 2t0 3PCLK 7
0008 8242h SCIo Serial control register SCR*® 8 8 2to 3PCLK 7
0008 8243h SCIO Transmit data register TDR 8 8 2t0 3PCLK 7
0008 8244h SCIo Serial status register SSR*® 8 8 2to 3PCLK 7
0008 8245h SCI0 Receive data register RDR 8 8 2t03PCLK 7
0008 8246h SCIO Smart card mode register SCMR 8 8 2t0 3PCLK 7
0008 8247h SCIO Serial extended mode register SEMR 8 8 2to 3PCLK 7
0008 8248h sSCl1 Serial mode register SMR*® 8 8 2t0 3PCLK 7
0008 8249h SCi1 Bit rate register BRR 8 8 2to 3PCLK 7
0008 824Ah sSCl1 Serial control register SCR*® 8 8 2t0 3PCLK 7
0008 824Bh SCi1 Transmit data register TDR 8 8 2to 3PCLK 7
0008 824Ch scCl1 Serial status register SSR*® 8 8 2to 3PCLK 7
0008 824Dh SCI1 Receive data register RDR 8 8 2t03PCLK 7
0008 824Eh SCi1 Smart card mode register SCMR 8 8 2to 3PCLK 7
0008 824Fh SCI1 Serial extended mode register SEMR 8 8 2t03PCLK 7
0008 8250h SCI2 Serial mode register SMR*® 8 8 2to 3PCLK 7
0008 8251h SCI2 Bit rate register BRR 8 8 2t0 3PCLK 7
0008 8252h SCI2 Serial control register SCR*® 8 8 2t0 3PCLK 7
0008 8253h SCI2 Transmit data register TDR 8 8 2to 3PCLK 7
0008 8254h sci2 Serial status register SSR*® 8 8 2t03PCLK 7
0008 8255h SCI2 Receive data register RDR 8 8 2to 3PCLK 7
0008 8256h SCI2 Smart card mode register SCMR 8 8 2t0 3PCLK 7
0008 8257h SCI2 Serial extended mode register SEMR 8 8 2to 3PCLK 7
0008 8258h SCI3 Serial mode register SMR*® 8 8 2to 3PCLK 7
0008 8259h SCI3 Bit rate register BRR 8 8 2t0 3PCLK 7
0008 825Ah SCI3 Serial control register SCR*® 8 8 2to 3PCLK 7
0008 825Bh SCI3 Transmit data register TDR 8 8 2t0 3PCLK 7
0008 825Ch SCI3 Serial status register SSR*® 8 8 2to 3PCLK 7
0008 825Dh SCI3 Receive data register RDR 8 8 2t0 3PCLK "
0008 825Eh SCI3 Smart card mode register SCMR 8 8 2t0 3PCLK 7
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0008 825Fh SCI3 Serial extended mode register SEMR 8 8 2t0 3PCLK 7
0008 8260h SCl4 Serial mode register SMR*® 8 8 2to 3PCLK 7
0008 8261h SCl4 Bit rate register BRR 8 8 2to 3PCLK 7
0008 8262h SCl4 Serial control register SCR*® 8 8 2t0 3PCLK 7
0008 8263h SCl4 Transmit data register TDR 8 8 2to 3PCLK 7
0008 8264h SCl4 Serial status register SSR*® 8 8 2t0 3PCLK "
0008 8265h SCl4 Receive data register RDR 8 8 2to 3PCLK 7
0008 8266h SCl4 Smart card mode register SCMR 8 8 2t0 3PCLK 7
0008 8267h SCl4 Serial extended mode register SEMR 8 8 2t0 3PCLK 7
0008 8268h SCI5 Serial mode register SMR*® 8 8 2to 3PCLK 7
0008 8269h SCI5 Bit rate register BRR 8 8 2t0 3PCLK 7
0008 826Ah SCI5 Serial control register SCR*® 8 8 2to 3PCLK 7
0008 826Bh SCI5 Transmit data register TDR 8 8 2t0 3PCLK 7
0008 826Ch SCI5 Serial status register SSR*® 8 8 2to 3PCLK 7
0008 826Dh SCI5 Receive data register RDR 8 8 2to 3PCLK 7
0008 826Eh SCI5 Smart card mode register SCMR 8 8 2t0 3PCLK 7
0008 826Fh SCI5 Serial extended mode register SEMR 8 8 2to 3PCLK 7
0008 8270h SCI6 Serial mode register SMR*® 8 8 2t0 3PCLK 7
0008 8271h SCI6 Bit rate register BRR 8 8 2to 3PCLK 7
0008 8272h SCI6 Serial control register SCR*® 8 8 2t0 3PCLK 7
0008 8273h SCI6 Transmit data register TDR 8 8 2t0 3PCLK 7
0008 8274h SCI6 Serial status register SSR*® 8 8 2to 3PCLK 7
0008 8275h SCI6 Receive data register RDR 8 8 2t0 3PCLK 7
0008 8276h SCI6 Smart card mode register SCMR 8 8 2to 3PCLK 7
0008 8277h SCI6 Serial extended mode register SEMR 8 8 2t0 3PCLK 7
0008 8280h CRC CRC control register CRCCR 8 8 2to 3PCLK 7
0008 8281h CRC CRC data input register CRCDIR 8 8 2to 3PCLK 7
0008 8282h CRC CRC data output register CRCDOR 16 16 2t0 3PCLK "
0008 8300h RIICO 12C bus control register 1 ICCR1 8 8 2to 3PCLK 7
0008 8301h RIICO 12C bus control register 2 ICCR2 8 8 2t0 3PCLK "
0008 8302h RIICO 12C bus mode register 1 ICMR1 8 8 2to 3PCLK 7
0008 8303h RIICO 12C bus mode register 2 ICMR2 8 8 2t0 3PCLK "
0008 8304h RIICO 12C bus mode register 3 ICMR3 8 8 2t0 3PCLK 7
0008 8305h RIICO 12C bus function enable register ICFER 8 8 2to 3PCLK 7
0008 8306h RIICO 12C bus status enable register ICSER 8 8 2t03PCLK 7
0008 8307h RIICO 12C bus interrupt enable register ICIER 8 8 2to 3PCLK 7
0008 8308h RIICO 12C bus status register 1 ICSR1 8 8 2t0 3PCLK 7
0008 8309h RIICO 12C bus status register 2 ICSR2 8 8 2to 3PCLK 7
0008 830Ah RIICO Slave address register LO SARLO 8 8 2to 3PCLK 7
0008 830Ah RIICO Internal control for timeout L TMOCNTL 16 16 2t03PCLK 7
0008 830Bh RIICO Slave address register UO SARUO 8 8 2to 3PCLK 7
0008 830Bh RIICO Internal control for timeout U TMOCNTU 16 16 2t0 3PCLK 7
0008 830Ch RIICO Slave address register L1 SARL1 8 2to 3PCLK 7
0008 830Dh RIICO Slave address register Ul SARU1 8 2t03PCLK 7
0008 830Eh RIICO Slave address register L2 SARL2 8 2t0 3PCLK "
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0008 830Fh RIICO Slave address register U2 SARU2 8 8 2t0 3PCLK 7
0008 8310h RIICO 12C bus bit rate low-level register ICBRL 8 8 2t0 3PCLK "
0008 8311h RIICO 12C bus bit rate high-level register ICBRH 8 8 2to 3PCLK 7
0008 8312h RIICO 12C bus transmit data register ICDRT 8 8 2t0 3PCLK "
0008 8313h RIICO 12C bus receive data register ICDRR 8 8 2to 3PCLK 7
0008 8320h RIIC1 12C bus control register 1 ICCR1 8 8 2t0 3PCLK "
0008 8321h RIIC1 12C bus control register 2 ICCR2 8 8 2to 3PCLK 7
0008 8322h RIIC1 12C bus mode register 1 ICMR1 8 8 2t03PCLK ™
0008 8323h RIIC1 12C bus mode register 2 ICMR2 8 8 2t03PCLK 7
0008 8324h RIIC1 12C bus mode register 3 ICMR3 8 8 2to 3PCLK 7
0008 8325h RIIC1 12C bus function enable register ICFER 8 8 2t0 3PCLK 7
0008 8326h RIIC1 12C bus status enable register ICSER 8 8 2to 3PCLK 7
0008 8327h RIIC1 12C bus interrupt enable register ICIER 8 8 2t03PCLK 7
0008 8328h RIIC1 12C bus status register 1 ICSR1 8 8 2to 3PCLK 7
0008 8329h RIIC1 12C bus status register 2 ICSR2 8 8 2to 3PCLK 7
0008 832Ah RIIC1 Slave address register LO SARLO 8 8 2t0 3PCLK "
0008 832Ah RIIC1 Internal control for timeout L TMOCNTL 16 16 2t03PCLK "
0008 832Bh RIIC1 Slave address register U0 SARUO 8 8 2t03PCLK 7
0008 832Bh RIIC1 Internal control for timeout U TMOCNTU 16 16 2t03PCLK "’
0008 832Ch RIIC1 Slave address register L1 SARL1 8 8 2t0 3PCLK "
0008 832Dh RIIC1 Slave address register Ul SARU1 8 8 2t0 3PCLK 7
0008 832Eh RIIC1 Slave address register L2 SARL2 8 8 2to 3PCLK 7
0008 832Fh RIIC1 Slave address register U2 SARU2 8 8 2t0 3PCLK 7
0008 8330h RIIC1 12C bus bit rate low-level register ICBRL 8 8 2to 3PCLK 7
0008 8331h RIIC1 12C bus bit rate high-level register ICBRH 8 8 2t0 3PCLK 7
0008 8332h RIIC1 12C bus transmit data register ICDRT 8 8 2to 3PCLK 7
0008 8333h RIIC1 12C bus receive data register ICDRR 8 8 2to 3PCLK 7
0008 C000h PO Data direction register DDR 8 8 2t0 3PCLK "
0008 C001h P1 Data direction register DDR 8 8 2to 3PCLK 7
0008 C002h P2 Data direction register DDR 8 8 2t0 3PCLK "
0008 C003h P3 Data direction register DDR 8 8 2to 3PCLK 7
0008 C004h P4 Data direction register DDR 8 8 2t0 3PCLK "
0008 C005h P5 Data direction register DDR 8 8 2t0 3PCLK 7
0008 C006h P6 Data direction register DDR 8 8 2to 3PCLK 7
0008 C007h P7 Data direction register DDR 8 8 2t03PCLK 7
0008 C008h P8 Data direction register DDR 8 8 2to 3PCLK 7
0008 C00%h P9 Data direction register DDR 8 8 2t0 3PCLK 7
0008 CO0Ah PA Data direction register DDR 8 8 2to 3PCLK 7
0008 C00Bh PB Data direction register DDR 8 8 2to 3PCLK 7
0008 CO0Ch PC Data direction register DDR 8 8 2t0 3PCLK "
0008 C0O0Dh PD Data direction register DDR 8 8 2to 3PCLK 7
0008 COOEh PE Data direction register DDR 8 8 2t0 3PCLK "
0008 COOFh PF Data direction register DDR 8 8 2to 3PCLK 7
0008 C010h PG Data direction register DDR 8 8 2t0 3PCLK "
0008 C011h PH Data direction register DDR 8 8 2t0 3PCLK "
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0008 C020h PO Data register DR 8 8 2t0 3PCLK 7
0008 C021h P1 Data register DR 8 8 2t0 3PCLK "
0008 C022h P2 Data register DR 8 8 2to 3PCLK 7
0008 C023h P3 Data register DR 8 8 2t0 3PCLK "
0008 C024h P4 Data register DR 8 8 2to 3PCLK 7
0008 C025h P5 Data register DR 8 8 2t0 3PCLK "
0008 C026h P6 Data register DR 8 8 2to 3PCLK 7
0008 C027h P7 Data register DR 8 8 2t0 3PCLK "
0008 C028h P8 Data register DR 8 8 2t0 3PCLK 7
0008 C029h P9 Data register DR 8 8 2to 3PCLK 7
0008 C02Ah PA Data register DR 8 8 2t0 3PCLK 7
0008 C02Bh PB Data register DR 8 8 2to 3PCLK 7
0008 C02Ch PC Data register DR 8 8 2t03PCLK "
0008 C02Dh PD Data register DR 8 8 2to 3PCLK 7
0008 CO2Eh PE Data register DR 8 8 2to 3PCLK 7
0008 CO2Fh PF Data register DR 8 8 2t03PCLK 7
0008 C030h PG Data register DR 8 8 2to 3PCLK 7
0008 C031h PH Data register DR 8 8 2t03PCLK 7
0008 C040h PO Port register PORT 8 8 2to 3PCLK 7
0008 C041h P1 Port register PORT 8 8 2t03PCLK 7
0008 C042h P2 Port register PORT 8 8 2t03PCLK ™
0008 C043h P3 Port register PORT 8 8 2to 3PCLK 7
0008 C044h P4 Port register PORT 8 8 2t03PCLK ™
0008 C045h P5 Port register PORT 8 8 2to 3PCLK 7
0008 C046h P6 Port register PORT 8 8 2t03PCLK ™
0008 C047h P7 Port register PORT 8 8 2to 3PCLK 7
0008 C048h P8 Port register PORT 8 8 2to 3PCLK 7
0008 C049h P9 Port register PORT 8 8 2t0 3PCLK 7
0008 CO04Ah PA Port register PORT 8 8 2to 3PCLK 7
0008 C04Bh PB Port register PORT 8 8 2t03PCLK 7
0008 C04Ch PC Port register PORT 8 8 2to 3PCLK 7
0008 C04Dh PD Port register PORT 8 8 2t03PCLK 7
0008 CO4Eh PE Port register PORT 8 8 2t03PCLK ™
0008 CO4Fh PF Port register PORT 8 8 2to 3PCLK 7
0008 C050h PG Port register PORT 8 8 2t0 3PCLK 7
0008 C051h PH Port register PORT 8 8 2to 3PCLK 7
0008 C060h PO Input buffer control register ICR 8 8 2t0 3PCLK 7
0008 C061h P1 Input buffer control register ICR 8 8 2to 3PCLK 7
0008 C062h P2 Input buffer control register ICR 8 8 2to 3PCLK 7
0008 C063h P3 Input buffer control register ICR 8 8 2t0 3PCLK "
0008 C064h P4 Input buffer control register ICR 8 8 2to 3PCLK 7
0008 C065h P5 Input buffer control register ICR 8 8 2t0 3PCLK "
0008 C066h P6 Input buffer control register ICR 8 8 2to 3PCLK 7
0008 C067h P7 Input buffer control register ICR 8 8 2t0 3PCLK "
0008 C068h P8 Input buffer control register ICR 8 8 2t0 3PCLK "
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Number of
Module Register Number Access  Access

Address Abbreviation Register Name Abbreviation of Bits Size Cycles

0008 C069h P9 Input buffer control register ICR 8 8 2t0 3PCLK 7
0008 CO6Ah PA Input buffer control register ICR 8 8 2t0 3PCLK "
0008 C06Bh PB Input buffer control register ICR 8 8 2to 3PCLK 7
0008 C06Ch PC Input buffer control register ICR 8 8 2t0 3PCLK "
0008 C06Dh PD Input buffer control register ICR 8 8 2to 3PCLK 7
0008 CO6Eh PE Input buffer control register ICR 8 8 2t0 3PCLK "
0008 CO6Fh PF Input buffer control register ICR 8 8 2to 3PCLK 7
0008 CO70h PG Input buffer control register ICR 8 8 2t0 3PCLK "
0008 CO71h PH Input buffer control register ICR 8 8 2t0 3PCLK 7
0008 C082h P2 Open drain control register ODR 8 8 2to 3PCLK 7
0008 C08Ch PC Open drain control register ODR 8 8 2t0 3PCLK 7
0008 COCAh PA Pull-Up resistor control register PCR 8 8 2to 3PCLK 7
0008 COCBh PB Pull-Up resistor control register PCR 8 8 2t03PCLK 7
0008 COCCh PC Pull-Up resistor control register PCR 8 8 2to 3PCLK 7
0008 COCDh PD Pull-Up resistor control register PCR 8 8 2to 3PCLK 7
0008 COCEh PE Pull-Up resistor control register PCR 8 8 2t0 3PCLK "
0008 C100h I/O PORT Port function control register O PFCRO 8 8 2to 3PCLK 7
0008 C101h I/O PORT Port function control register 1 PFCR1 8 8 2t0 3PCLK "
0008 C102h I/O PORT Port function control register 2 PFCR2 8 8 2to 3PCLK 7
0008 C103h I/0 PORT Port function control register 3 PFCR3 8 8 2t0 3PCLK "
0008 C104h I/0 PORT Port function control register 4 PFCR4 8 8 2t0 3PCLK 7
0008 C105h I/O PORT Port function control register 5 PFCR5 8 8 2to 3PCLK 7
0008 C106h I/0 PORT Port function control register 6 PFCR6 8 8 2t0 3PCLK 7
0008 C107h I/O PORT Port function control register 7 PFCR7 8 8 2to 3PCLK 7
0008 C108h I/0 PORT Port function control register 8 PFCR8 8 8 2t0 3PCLK "
0008 C109h I/O PORT Port function control register 9 PFCR9 8 8 2to 3PCLK 7
0008 C280h SYSTEM Deep standby control register DPSBYCR 8 8 4t05PCLK ™
0008 C281h SYSTEM Deep standby wait control register DPSWCR 8 8 4t05PCLK "7
0008 C282h SYSTEM Deep standby interrupt enable register DPSIER 8 8 4t05PCLK ™
0008 C283h SYSTEM Deep standby interrupt flag register DPSIFR 8 8 4t05PCLK "7
0008 C284h SYSTEM Deep standby interrupt edge register DPSIEGR 8 8 4t05PCLK ™
0008 C285h SYSTEM Reset status register RSTSR 8 8 4t05PCLK "7
0008 C289h FLASH Flash write erase protection register FWEPROR 8 8 4t05PCLK "7
0008 C290h SYSTEM Deep standby backup register O DPSBKRO 8 8 4t05PCLK ™
0008 C291h SYSTEM Deep standby backup register 1 DPSBKR1 8 8 4t05PCLK "7
0008 C292h SYSTEM Deep standby backup register 2 DPSBKR2 8 8 4t05PCLK ™
0008 C293h SYSTEM Deep standby backup register 3 DPSBKR3 8 8 4t05PCLK "7
0008 C294h SYSTEM Deep standby backup register 4 DPSBKR4 8 8 4t05PCLK ™
0008 C295h SYSTEM Deep standby backup register 5 DPSBKR5 8 8 4t05PCLK ™
0008 C296h SYSTEM Deep standby backup register 6 DPSBKR6 8 8 4t05PCLK "7
0008 C297h SYSTEM Deep standby backup register 7 DPSBKR7 8 8 4t05PCLK ™
0008 C298h SYSTEM Deep standby backup register 8 DPSBKR8 8 8 4t05PCLK "7
0008 C29%h SYSTEM Deep standby backup register 9 DPSBKR9 8 8 4t05PCLK ™
0008 C29Ah SYSTEM Deep standby backup register 10 DPSBKR10 8 8 4t05PCLK "7
0008 C29Bh SYSTEM Deep standby backup register 11 DPSBKR11 8 8 4t05PCLK "7
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0008 C29Ch SYSTEM Deep standby backup register 12 DPSBKR12 8 8 4t05PCLK "7
0008 C29Dh SYSTEM Deep standby backup register 13 DPSBKR13 8 8 4t05PCLK "7
0008 C29Eh SYSTEM Deep standby backup register 14 DPSBKR14 8 8 4t05PCLK ™
0008 C29Fh SYSTEM Deep standby backup register 15 DPSBKR15 8 8 4t05PCLK "7
0008 C2A0h SYSTEM Deep standby backup register 16 DPSBKR16 8 8 4t05PCLK ™
0008 C2A1lh SYSTEM Deep standby backup register 17 DPSBKR17 8 8 4t05PCLK "7
0008 C2A2h SYSTEM Deep standby backup register 18 DPSBKR18 8 8 4t05PCLK ™
0008 C2A3h SYSTEM Deep standby backup register 19 DPSBKR19 8 8 4t05PCLK "7
0008 C2A4h SYSTEM Deep standby backup register 20 DPSBKR20 8 8 4t05PCLK "7
0008 C2A5h SYSTEM Deep standby backup register 21 DPSBKR21 8 8 4t05PCLK ™
0008 C2A6h SYSTEM Deep standby backup register 22 DPSBKR22 8 8 4t05PCLK "7
0008 C2A7h SYSTEM Deep standby backup register 23 DPSBKR23 8 8 4t05PCLK ™
0008 C2A8h SYSTEM Deep standby backup register 24 DPSBKR24 8 8 4t05PCLK "7
0008 C2A%h SYSTEM Deep standby backup register 25 DPSBKR25 8 8 4t05PCLK ™
0008 C2AANh SYSTEM Deep standby backup register 26 DPSBKR26 8 8 4t05PCLK ™
0008 C2ABh SYSTEM Deep standby backup register 27 DPSBKR27 8 8 4t05PCLK "7
0008 C2ACh SYSTEM Deep standby backup register 28 DPSBKR28 8 8 4t05PCLK ™
0008 C2ADh SYSTEM Deep standby backup register 29 DPSBKR29 8 8 4t05PCLK "7
0008 C2AEh SYSTEM Deep standby backup register 30 DPSBKR30 8 8 4t05PCLK ™
0008 C2AFh SYSTEM Deep standby backup register 31 DPSBKR31 8 8 4t05PCLK "7
0008 C300h ICU IRQ detection enable registrar O IRQERO 8 8 2t0 3PCLK 7
0008 C301h ICU IRQ detection enable registrar 1 IRQER1 8 8 2to 3PCLK
0008 C302h ICU IRQ detection enable registrar 2 IRQER2 8 8 2t0 3PCLK 7
0008 C303h ICU IRQ detection enable registrar 3 IRQER3 8 8 2to 3PCLK
0008 C304h ICU IRQ detection enable registrar 4 IRQER4 8 8 2t0 3PCLK 7
0008 C305h ICU IRQ detection enable registrar 5 IRQER5 8 8 2to 3PCLK
0008 C306h ICU IRQ detection enable registrar 6 IRQER6 8 8 2to 3PCLK *
0008 C307h ICU IRQ detection enable registrar 7 IRQER7 8 8 2t0 3PCLK 7
0008 C308h ICU IRQ detection enable registrar 8 IRQERS8 8 8 2to 3PCLK 7
0008 C309h ICU IRQ detection enable registrar 9 IRQER9 8 8 2t0 3PCLK 7
0008 C30Ah ICU IRQ detection enable registrar 10 IRQER10 8 8 2to 3PCLK *
0008 C30Bh ICU IRQ detection enable registrar 11 IRQER11 8 8 2t0 3PCLK 7
0008 C30Ch ICU IRQ detection enable registrar 12 IRQER12 8 8 2t0 3PCLK 7
0008 C30Dh ICU IRQ detection enable registrar 13 IRQER13 8 8 2to 3PCLK *
0008 C30Eh ICU IRQ detection enable registrar 14 IRQER14 8 8 2t0 3PCLK 7
0008 C30Fh ICU IRQ detection enable registrar 15 IRQER15 8 8 2to 3PCLK *
0008 C320h ICU IRQ control register 0 IRQCRO 8 8 2t0 3PCLK 7
0008 C321h ICU IRQ control register 1 IRQCR1 8 8 2to 3PCLK
0008 C322h ICU IRQ control register 2 IRQCR2 8 8 2to 3PCLK
0008 C323h ICU IRQ control register 3 IRQCR3 8 8 2t0 3PCLK 7
0008 C324h ICU IRQ control register 4 IRQCR4 8 8 2to 3PCLK
0008 C325h ICU IRQ control register 5 IRQCR5 8 8 2t0 3PCLK 7
0008 C326h ICU IRQ control register 6 IRQCR6 8 8 2to 3PCLK
0008 C327h ICU IRQ control register 7 IRQCRY 8 8 2t0 3PCLK 7
0008 C328h ICU IRQ control register 8 IRQCR8 8 8 2t0 3PCLK 7
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0008 C329h ICU IRQ control register 9 IRQCR9 8 8 2t0 3PCLK 7
0008 C32Ah ICU IRQ control register 10 IRQCR10 8 8 2t03PCLK 7
0008 C32Bh ICU IRQ control register 11 IRQCR11 8 8 2to 3PCLK 7
0008 C32Ch ICU IRQ control register 12 IRQCR12 8 8 2t0 3PCLK 7
0008 C32Dh ICU IRQ control register 13 IRQCR13 8 8 2to 3PCLK 7
0008 C32Eh ICU IRQ control register 14 IRQCR14 8 8 2t0 3PCLK 7
0008 C32Fh ICU IRQ control register 15 IRQCR15 8 8 2to 3PCLK 7
0008 C340h ICU Software standby release IRQ enable register SSIER 16 16 2t0 3PCLK 7
0008 C350h ICU Non-maskable interrupt enable register NMIER 8 8 2t0 3PCLK 7
0008 C351h ICU NMI pin interrupt control register NMICR 8 8 2to 3PCLK 7
0008 C352h ICU Non-maskable interrupt status register NMISR 8 8 2t0 3PCLK 7
0008 C353h ICU Non-maskable interrupt clear register NMICLR 8 8 2to 3PCLK 7
007F C402h FLASH Flash mode register FMODR 8 8 2t03PCLK 7
007F C410h FLASH Flash access status register FASTAT 8 8 2to 3PCLK 7
007F C411h FLASH Flash access error interrupt enable register FAEINT 8 8 2to 3PCLK 7
007F C412h FLASH Flash ready interrupt enable register FRDYIE 8 8 2t03PCLK 7
007F C440h FLASH Data flash read enable register DFLRE 16 16 2to 3PCLK 7
007F C450h FLASH Data flash programming/erasure enable register =~ DFLWE 16 16 2t0 3PCLK 7
007F C454h FLASH FCU RAM enable register FCURAME 16 16 2to 3PCLK 7
007F FFBOh FLASH Flash status register 0 FSTATRO 2t0 3PCLK 7
007F FFB1h FLASH Flash status register 1 FSTATR1 8 8 2t0 3PCLK 7
007F FFB2h FLASH Flash P/E mode entry register FENTRYR 16 16 2to 3PCLK 7
007F FFB4h FLASH Flash protection register FPROTR 16 16 2t0 3PCLK 7
007F FFB6h FLASH Flash reset register FRESETR 16 16 2to 3PCLK 7
007F FFBAh FLASH FCU command register FCMDR 16 16 2t0 3PCLK 7
007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2to 3PCLK 7
007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2to 3PCLK 7
007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2t0 3PCLK 7
007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2to 3PCLK 7
007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2t03PCLK 7
Notes: 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPGO.NDRH
address is 000881ECh. When different output triggers are specified, the PPG0.NDRH addresses for pulse output groups
2 and 3 are 000881EEh and 000881ECh, respectively.
2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPGO.NDRL
address is 000881EDh. When different output triggers are specified, the PPGO.NDRL addresses for pulse output groups
0 and 1 are 000881EFh and 000881EDh, respectively.
3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH
address is 000881FCh. When different output triggers are specified, the PPG1.NDRH addresses for pulse output groups
6 and 7 are 000881FEh and 000881FCh, respectively.
4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL
address is 000881FDh. When different output triggers are specified, the PPG1.NDRL addresses for pulse output groups
4 and 5 are 000881FFh and 000881FDh, respectively.
5. 16-bit access to odd addresses is prohibited. When 16-bit access is required, access is at the address corresponding to
TMRO or TMR2.
6. For certain bits, functions differ according to whether the mode is serial communications or smart card interface.
7.  The number of access cycles varies depending on the number of divided cycles for clock synchronization (0 to one
PCLK).
8.  The number of access cycles may be 5 ICLK if the register is accessed during the DMAC operation.
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5.2

I/O Register Bits

Register addresses and bit names of the peripheral modules are described below.

Each line cover eight bits, and 16-bit and 32-bit registers are shown as 2 or 4 lines, respectively.

Table 5.2  List of I/O Registers (Bit Order)
Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
SYSTEM | MDMONR — — — — — — — —
MDE — — — — — MD1 MDO
SYSTEM | MDSR — — — — — — — —
— UBTS — BOTS BSWI1:0] EXB IROM
SYSTEM SYSCRO EY[7:0]
— — — — — — EXBE ROME
SYSTEM | SYSCR1 — — — — — — — —
— — — — — — — RAME
SYSTEM | SBYCR SSBY OPE — STS[4:0]
SYSTEM MSTPCRA ACSE — — MSTPA28 MSTPA27 — — —
MSTPA23 MSTPA22 MSTPA21 MSTPA20 MSTPA19 — — —
MSTPAL5 | MSTPA14 | MSTPA13 | MSTPAL2 | MSTPAll | MSTPALO — —
— — MSTPA5 MSTPA4 — — — —
SYSTEM | MSTPCRB | MSTPB31| MSTPB30 | MSTPB29 | MSTPB28 | MSTPB27 | MSTPB26 | MSTPB25 —
MSTPB23 — MSTPB21 MSTPB20 — — — —
SYSTEM | MSTPCRC — — — — — — — —
— — — — — — MSTPC1 MSTPCO
SYSTEM SCKCR — — — — ICK[3:0]
PSTOP1 — — — BCK][3:0]
— — — — PCK[3:0]
BSC BERCLR — — — — — — — STSCLR
BSC BEREN — — — — — — TOEN IGAEN
BSC BERIE — — — — — — — CPEN
DMACO DMCSA
DMACO DMCDA
DMACO DMCBC — — — — — —
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
DMACO DMMOD — — — — OPSEL[3:0]
— — — — — SZSEL[2:0]
— SMOD[2:0] — DMOD[2:0]
DMAC1 DMCSA
DMAC1 DMCDA
DMAC1 DMCBC — — — — — —
DMAC1 DMMOD — — — — OPSEL[3:0]
— — — — — SZSEL[2:0]
— SMOD[2:0] — DMOD[2:0]
DMAC?2 DMCSA
DMAC2 DMCDA
DMAC2 DMCBC — — — — — —
DMAC?2 DMMOD — — — — OPSEL[3:0]
— — — — — SZSEL[2:0]
— SMODJ[2:0] — DMODJ[2:0]
DMAC3 DMCSA
DMAC3 DMCDA
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
DMAC3 DMCBC — — — — — _
DMAC3 DMMOD — — — — OPSEL[3:0]
— — — — — SZSEL[2:0]
— SMOD[2:0] — DMOD[2:0]
DMACO DMRSA
DMACO DMRDA
DMACO DMRBC — — — — _ _
DMAC1 DMRSA
DMAC1 DMRDA
DMAC1 DMRBC — — — — _ _
DMAC?2 DMRSA
DMAC?2 DMRDA
DMAC2 DMRBC — — — — _ _
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
DMAC3 DMRSA
DMAC3 DMRDA
DMAC3 DMRBC — — — — — —
DMACO DMCRA — — — — — — DSEL[1:0]
— — — — — BRLOD SRLOD DRLOD
— — DCTG[5:0]
DMACO DMCRB — — — — — — — DSCLR
DMACO DMCRC — — — — — — — ECLR
DMACO DMCRD — — — — — — — DREQ
DMACO DMCRE — — — — — — — DEN
DMAC1 DMCRA — — — — — — DSEL[1:0]
— — — — — BRLOD SRLOD DRLOD
— — DCTG[5:0]
DMAC1 DMCRB — — — — — — — DSCLR
DMAC1 DMCRC — — — — — — — ECLR
DMAC1 DMCRD — — — — — — — DREQ
DMAC1 DMCRE — — — — — — — DEN
DMAC2 DMCRA — — — — — — DSEL[1:0]
— — — — — BRLOD SRLOD DRLOD
— — DCTG[5:0]
DMAC2 DMCRB — — — — — — — DSCLR
DMAC2 DMCRC — — — — — — — ECLR
DMAC2 DMCRD — — — — — — — DREQ
DMAC2 DMCRE — — — — — — — DEN
DMAC3 DMCRA — — — — — — DSEL[1:0]
— — — — — BRLOD SRLOD DRLOD
- _ DCTG[5:0]
DMAC3 DMCRB — — — — — — — DSCLR
DMAC3 DMCRC — — — — — — — ECLR
DMAC3 DMCRD — — — — — — — DREQ
DMAC3 DMCRE — — — — — — — DEN
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
Commonto | DMSCNT — — — — — — — DMST
all DMAC
channels
Commonto | DMICNT DINTMO DINTM1 DINTM2 DINTM3 — — — —
all DMAC
channels
Commonto | DMEDET DEDETO DEDET1 DEDET2 DEDET3 — — — —
all DMAC
channels
Commonto | DMASTS DASTSO DASTS1 DASTS2 DASTS3 — — — —
all DMAC
channels
BSC CSOMOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CSOWCNT1 — — — CSRWAIT[4:0]
_ _ — CSWWAIT[4 0]
— — — — — CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
BSC CSOWCNT2 — CSON[2:0] — WDONJ2:0]
— WRON[2:0] — RDON[2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS1MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CSIWCNT1 — — — CSRWAIT[4:0]
— — — CSWWAIT[4 0]
_ _ _ — - CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
BSC CSIWCNT2 — CSON[2:0] — WDONJ[2:0]
— WRON[2:0] — RDON[2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS2MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CS2WCNT1 — — — CSRWAIT[4:0]
— — — CSWWAIT[4 0]
_ _ _ — - CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
BSC CS2WCNT2 — CSON[2:0] — WDONJ[2:0]
— WRONJ2:0] — RDON[2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS3MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
BSC CS3WCNT1 — — — CSRWAIT[4:0]
_ _ _ CSWWAIT[4 0]
— — — — — CSPRWAIT[2:0]
_ _ _ _ — CSPWWAIT[2:0]
BSC CS3WCNT2 — CSON][2:0] — WDONIJ2:0]
— WRON[2:0] — RDONJ2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS4MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CS4WCNT1 — — — CSRWAIT[4:0]
_ _ — CSWWAIT[4 0]
— — — — — CSPRWAIT[2:0]
— — — — — CSPWWAIT [2:0]
BSC CS4WCNT2 — CSON][2:0] — WDONI2:0]
— WRON[2:0] — RDONJ2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS5MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CS5WCNT1 — — — CSRWAIT[4:0]
— — — CSWWAIT[4 0]
_ _ _ _ — CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
BSC CS5WCNT2 — CSONJ2:0] — WDON[2:0]
— WRON[2:0] — RDONJ2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS6MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CS6WCNT1 — — — CSRWAIT[4:0]
— — — CSWWAIT[4 0]
_ _ _ _ — CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
BSC CSBWCNT2 — CSONJ2:0] — WDON[2:0]
— WRONI[2:0] — RDON][2:0]
— — — — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CS7MOD PRMOD — — — — — PWENB PRENB
— — — — EWENB — — WRMOD
BSC CS7WCNT1 — — — CSRWAIT[4:0]
— — — CSWWAIT[4 0]
— — — — — CSPRWAIT[2:0]
— — — — — CSPWWAIT[2:0]
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
BSC CSTWCNT2 — CSONJ[2:0] — WDON[2:0]
— WRON[2:0] — RDONJ2:0]
— — — | — — WDOFF[2:0]
— CSWOFF[2:0] — CSROFF[2:0]
BSC CSOCNT — — — | — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CSOREC — — — — WRCV[3:0]
— — — — RRCV[3:0]
BSC CSI1CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS1REC — — — — WRCV/[3:0]
— — — — RRCV[3:0]
BSC CS2CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS2REC — — — — WRCV[3:0]
— — — — RRCV[3:0]
BSC CS3CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS3REC — — — — WRCV[3:0]
— — — — RRCV[3:0]
BSC CS4CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS4REC — — — — WRCV/[3:0]
— — — — RRCV[3:0]
BSC CS5CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS5REC — — — — WRCV[3:0]
— — — — RRCV[3:0]
BSC CS6CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS6REC — — — — WRCV[3:0]
— — — — RRCV[3:0]
BSC CS7CNT — — — — — — — EMODE
— — BSIZE[1:0] — — — EXENB
BSC CS7REC — — — — WRCV/[3:0]
— — — — RRCV[3:0]
ICU IR016 — — — — — — — IR
ICU IR021 — — — — — — — IR
ICU IR023 — — — — — — — IR
ICU IR028 — — — — — — — IR
ICU IR029 — — — — — — — IR
ICU IRO30 — — — — — — — IR
ICU IR031 — — — — — — — IR
ICU IR064 — — — — — — — IR
ICU IR065 — — — — — — — IR
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IR066 — — — — — — — IR
ICU IR067 — — — — — — — IR
ICU IR068 — — — — — — — IR
ICU IR069 — — — — — — — IR
ICU IR070 — — — — — — — IR
ICU IRO71 — — — — — — — IR
ICU IR072 — — — — — — — IR
ICU IR073 — — — — — — — IR
ICU IR074 — — — — — — — IR
ICU IR075 — — — — — — — IR
ICU IR076 — — — — — — — IR
ICU IR077 — — — — — — — IR
ICU IR078 — — — — — — — IR
ICU IRO79 — — — — — — — IR
ICU IR096 — — — — — — — IR
ICU IR098 — — — — — — — IR
ICU IR099 — — — — — — — IR
ICU IR100 — — — — — — — IR
ICU IR101 — — — — — — — IR
ICU IR104 — — — — — — — IR
ICU IR105 — — — — — — — IR
ICU IR106 — — — — — — — IR
ICU IR107 — — — — — — — IR
ICU IR108 — — — — — — — IR
ICU IR111 — — — — — — — IR
ICU IR112 — — — — — — — IR
ICU IR115 — — — — — — — IR
ICU IR116 — — — — — — — IR
ICU IR117 — — — — — — — IR
ICU IR118 — — — — — — — IR
ICU IR120 — — — — — — — IR
ICU IR121 — — — — — — — IR
ICU IR122 — — — — — — — IR
ICU IR123 — — — — — — — IR
ICU IR124 — — — — — _ _ R
ICU IR125 — — — — — — — IR
ICU IR126 — — — — — — — IR
ICU IR127 — — — — — — — IR
ICU IR128 — — — — — — — IR
ICU IR131 — — — — — — — IR
ICU IR132 — — — — — — — IR
ICU IR133 — — — — — — — IR
ICU IR134 — — — — — — — IR
ICU IR136 — — — — — — — IR
ICU IR137 — — — — — — — IR

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IR138 — — — — — — — IR
ICU IR139 — — — — — — — IR
ICU IR140 — — — — — — — IR
ICU IR141 — — — — — _ _ R
ICU IR142 — — — — — — — IR
ICU IR145 — — — — — _ _ R
ICU IR146 — — — — — — — IR
ICU IR149 — — — — — — — IR
ICU IR150 — — — — — — — IR
ICU IR151 — — — — — — — IR
ICU IR152 — — — — — — — IR
ICU IR154 — — — — — — — IR
ICU IR155 — — — — — — — IR
ICU IR156 — — — — — — — IR
ICU IR157 — — — — — — — IR
ICU IR158 — — — — — — — IR
ICU IR159 — — — — — — — IR
ICU IR160 — — — — — — — IR
ICU IR161 — — — — — — — IR
ICU IR162 — — — — — — — IR
ICU IR165 — — — — — — — IR
ICU IR166 — — — — — — — IR
ICU IR167 — — — — — — — IR
ICU IR168 — — — — — — — IR
ICU IR170 — — — — — — — IR
ICU IR171 — — — — — — — IR
ICU IR174 — — — — — — — IR
ICU IR175 — — — — — — — IR
ICU IR176 — — — — — — — IR
ICU IR177 — — — — — — — IR
ICU IR178 — — — — — — — IR
ICU IR179 — — — — — — — IR
ICU IR180 — — — — — — — IR
ICU IR181 — — — — — — — IR
ICU IR182 — — — — — — — IR
ICU IR183 — — — — — — — IR
ICU IR184 — — — — — _ _ IR
ICU IR185 — — — — — — — IR
ICU IR198 — — — — — — — IR
ICU IR199 — — — — — — — IR
ICU IR200 — — — — — — — IR
ICU IR201 — — — — — — — IR
ICU IR214 — — — — — — — IR
ICU IR215 — — — — — — — IR
ICU IR216 — — — — — — — IR

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IR217 — — — — — — — IR
ICU IR218 — — — — — — — IR
ICU IR219 — — — — — — — IR
ICU IR220 — — — — — — — IR
ICU IR221 — — — — — — — IR
ICU IR222 — — — — — — — IR
ICU IR223 — — — — — — — IR
ICU IR224 — — — — — — — IR
ICU IR225 — — — — — — — IR
ICU IR226 — — — — — — — IR
ICU IR227 — — — — — — — IR
ICU IR228 — — — — — — — IR
ICU IR229 — — — — — — — IR
ICU IR230 — — — — — — — IR
ICU IR231 — — — — — — — IR
ICU IR232 — — — — — — — IR
ICU IR233 — — — — — — — IR
ICU IR234 — — — — — — — IR
ICU IR235 — — — — — — — IR
ICU IR236 — — — — — — — IR
ICU IR237 — — — — — — — IR
ICU IR238 — — — — — — — IR
ICU IR239 — — — — — — — IR
ICU IR240 — — — — — — — IR
ICU IR241 — — — — — _ _ R
ICU IR246 — — — — — — — IR
ICU IR247 — — — — — — — IR
ICU IR248 — — — — — — — IR
ICU IR249 — — — — — — — IR
ICU IR250 — — — — — — — IR
ICU IR251 — — — — — — — IR
ICU IR252 — — — — — — — IR
ICU IR253 — — — — — — — IR
ICU ISELR028 — — — — — — ISEL[1:0]
ICU ISELR029 — — — — — — ISEL[1:0]
ICU ISELR030 — — — — — — ISEL[1:0]
ICU ISELRO31 — — — — — — ISEL[1:0]
ICU ISELR0O64 — — — — — — ISEL[1:0]
ICU ISELR065 — — — — — — ISEL[1:0]
ICU ISELR0O66 — — — — — — ISEL[1:0]
ICU ISELR067 — — — — — — ISEL[1:0]
ICU ISELR068 — — — — — — ISEL[1:0]
ICU ISELR069 — — — — — — ISEL[1:0]
ICU ISELR070 — — — — — — ISEL[1:0]
ICU ISELRO71 — — — — — — ISEL[1:0]

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU ISELRO72 — — — — — — ISEL[1:0]
ICU ISELRO73 — — — — — — ISEL[1:0]
ICU ISELR074 — — — — — — ISEL[1:0]
ICU ISELRO75 — — — — — — ISEL[1:0]
ICU ISELR0O76 — — — — — — ISEL[1:0]
ICU ISELRO77 — — — — — — ISEL[1:0]
ICU ISELR0O78 — — — — — — ISEL[1:0]
ICU ISELR0O79 — — — — — — ISEL[1:0]
ICU ISELR098 — — — — — — ISEL[1:0]
ICU ISELR099 — — — — — — ISEL[1:0]
ICU ISELR100 — — — — — — ISEL[1:0]
ICU ISELR101 — — — — — — ISEL[1:0]
ICU ISELR104 — — — — — — ISEL[1:0]
ICU ISELR105 — — — — — — ISEL[1:0]
ICU ISELR106 — — — — — — ISEL[1:0]
ICU ISELR107 — — — — — — ISEL[1:0]
ICU ISELR111 — — — — — — ISEL[1:0]
ICU ISELR112 — — — — — — ISEL[1:0]
ICU ISELR117 — — — — — — ISEL[1:0]
ICU ISELR118 — — — — — — ISEL[1:0]
ICU ISELR122 — — — — — — ISEL[1:0]
ICU ISELR123 — — — — — — ISEL[1:0]
ICU ISELR124 — — — — — — ISEL[1:0]
ICU ISELR125 — — — — — — ISEL[1:0]
ICU ISELR127 — — — — — — ISEL[1:0]
ICU ISELR128 — — — — — — ISEL[1:0]
ICU ISELR133 — — — — — — ISEL[1:0]
ICU ISELR134 — — — — — — ISEL[1:0]
ICU ISELR138 — — — — — — ISEL[1:0]
ICU ISELR139 — — — — — — ISEL[1:0]
ICU ISELR140 — — — — — — ISEL[1:0]
ICU ISELR141 — — — — — — ISEL[1:0]
ICU ISELR145 — — — — — — ISEL[1:0]
ICU ISELR146 — — — — — — ISEL[1:0]
ICU ISELR151 — — — — — — ISEL[1:0]
ICU ISELR152 — — — — — — ISEL[1:0]
ICU ISELR156 — — — — — — ISEL[1:0]
ICU ISELR157 — — — — — — ISEL[1:0]
ICU ISELR158 — — — — — — ISEL[1:0]
ICU ISELR159 — — — — — — ISEL[1:0]
ICU ISELR161 — — — — — — ISEL[1:0]
ICU ISELR162 — — — — — — ISEL[1:0]
ICU ISELR167 — — — — — — ISEL[1:0]
ICU ISELR168 — — — — — — ISEL[1:0]
ICU ISELR174 — — — — — — ISEL[1:0]

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU ISELR175 — — — — — — ISEL[1:0]

ICU ISELR177 — — — — — — ISEL[1:0]

ICU ISELR178 — — — — — — ISEL[1:0]

ICU ISELR180 — — — — — — ISEL[1:0]

ICU ISELR181 — — — — — — ISEL[1:0]

ICU ISELR183 — — — — — — ISEL[1:0]

ICU ISELR184 — — — — — — ISEL[1:0]

ICU ISELR198 — — — — — — ISEL[1:0]

ICU ISELR199 — — — — — — ISEL[1:0]

ICU ISELR200 — — — — — — ISEL[1:0]

ICU ISELR201 — — — — — — ISEL[1:0]

ICU ISELR215 — — — — — — ISEL[1:0]

ICU ISELR216 — — — — — — ISEL[1:0]

ICU ISELR219 — — — — — — ISEL[1:0]

ICU ISELR220 — — — — — — ISEL[1:0]

ICU ISELR223 — — — — — — ISEL[1:0]

ICU ISELR224 — — — — — — ISEL[1:0]

ICU ISELR227 — — — — — — ISEL[1:0]

ICU ISELR228 — — — — — — ISEL[1:0]

ICU ISELR231 — — — — — — ISEL[1:0]

ICU ISELR232 — — — — — — ISEL[1:0]

ICU ISELR235 — — — — — — ISEL[1:0]

ICU ISELR236 — — — — — — ISEL[1:0]

ICU ISELR239 — — — — — — ISEL[1:0]

ICU ISELR240 — — — — — — ISEL[1:0]

ICU ISELR247 — — — — — — ISEL[1:0]

ICU ISELR248 — — — — — — ISEL[1:0]

ICU ISELR251 — — — — — — ISEL[1:0]

ICU ISELR252 — — — — — — ISEL[1:0]

ICU ISELR253 — — — — — — ISEL[1:0]

ICU IERO2 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IERO3 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IERO8 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IERO9 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IEROC IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IEROD IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IEROE IEN7 IEN6 IEN5S IEN4 IEN3 IEN2 IEN1 IENO
ICU IEROF IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER10 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER11 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER12 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER13 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER14 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER15 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER16 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IER17 IEN7 IEN6 IEN5S IEN4 IEN3 IEN2 IEN1 IENO
ICU IER18 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER19 IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1A IEN7 IEN6 IEN5S IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1B IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1C IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1D IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1E IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IER1F IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
ICU IPROO — — — — — IPR[2:0]

ICU IPRO1 — — — — — IPR[2:0]

ICU IPRO2 — — — — — IPR[2:0]

ICU IPRO4 — — — — — IPR[2:0]

ICU IPRO5 — — — — — IPR[2:0]

ICU IPRO6 — — — — — IPR[2:0]

ICU IPRO7 — — — — — IPR[2:0]

ICU IPR20 — — — — — IPR[2:0]

ICU IPR21 — — — — — IPR[2:0]

ICU IPR22 — — — — — IPR[2:0]

ICU IPR23 — — — — — IPR[2:0]

ICU IPR24 — — — — — IPR[2:0]

ICU IPR25 — — — — — IPR[2:0]

ICU IPR26 — — — — — IPR[2:0]

ICU IPR27 — — — — — IPR[2:0]

ICU IPR28 — — — — — IPR[2:0]

ICU IPR29 — — — — — IPR[2:0]

ICU IPR2A — — — — — IPR[2:0]

ICU IPR2B — — — — — IPR[2:0]

ICU IPR2C — — — — — IPR[2:0]

ICU IPR2D — — — — — IPR[2:0]

ICU IPR2E — — — — — IPR[2:0]

ICU IPR2F — — — — — IPR[2:0]

ICU IPR40 — — — — — IPR[2:0]

ICU IPR44 — — — — — IPR[2:0]

ICU IPR45 — — — — — IPR[2:0]

ICU IPR46 — — — — — IPR[2:0]

ICU IPR47 — — — — — IPR[2:0]

ICU IPR4C — — — — — IPR[2:0]

ICU IPR4D — — — — — IPR[2:0]

ICU IPR4E — — — — — IPR[2:0]

ICU IPR4F — — — — — IPR[2:0]

ICU IPR50 — — — — — IPR[2:0]

ICU IPR51 — — — — — IPR[2:0]

ICU IPR52 — — — — — IPR[2:0]

ICU IPR53 — — — — — IPR[2:0]

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IPR54 — — — — — IPR[2:0]
ICU IPR55 — — — — — IPR[2:0]
ICU IPR56 — — — — — IPR[2:0]
ICU IPR57 — — — — — IPR[2:0]
ICU IPR58 — — — — — IPR[2:0]
ICU IPR59 — — — — — IPR[2:0]
ICU IPR5A — — — — — IPR[2:0]
ICU IPR5B — — — — — IPR[2:0]
ICU IPR5C — — — — — IPR[2:0]
ICU IPR5D — — — — — IPR[2:0]
ICU IPR5SE — — — — — IPR[2:0]
ICU IPR5F — — — — — IPR[2:0]
ICU IPR60 — — — — — IPR[2:0]
ICU IPR61 — — — — — IPR[2:0]
ICU IPR62 — — — — — IPR[2:0]
ICU IPR63 — — — — — IPR[2:0]
ICU IPR68 — — — — — IPR[2:0]
ICU IPR69 — — — — — IPR[2:0]
ICU IPR6A — — — — — IPR[2:0]
ICU IPR6B — — — — — IPR[2:0]
ICU IPR70 — — — — — IPR[2:0]
ICU IPR71 — — — — — IPR[2:0]
ICU IPR72 — — — — — IPR[2:0]
ICU IPR73 — — — — — IPR[2:0]
ICU IPR80 — — — — — IPR[2:0]
ICU IPR81 — — — — — IPR[2:0]
ICU IPR82 — — — — — IPR[2:0]
ICU IPR83 — — — — — IPR[2:0]
ICU IPR84 — — — — — IPR[2:0]
ICU IPR85 — — — — — IPR[2:0]
ICU IPR86 — — — — — IPR[2:0]
ICU IPR89 — — — — — IPR[2:0]
ICU IPR8A — — — — — IPR[2:0]
ICU IPR8B — — — — — IPR[2:0]
ICU IPR8C — — — — — IPR[2:0]
ICU IPR8D — — — — — IPR[2:0]
ICU IPR8E — — — — — IPR[2:0]
ICU IPR8F — — — — — IPR[2:0]
ICU FIR FIEN — — — — — — —
FVCT[7:0]
DTC DTCCR — — — RRS RCHNE — — ERR
DTC DTCVBR
0 0 0 0
0 0 0 0 0 0 0 0

Feb 20, 2013




RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit

Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

DTC DTCADMOD — — — — — — — SHORT

DTC DTCST — — — — — — — DTCST

CMT CMSTRO — — — — — — — —

(unit 0) — — — — — — STR1 STRO

CMTO CMCR — — — — — — — —
— CMIE — — — — CKS[1:0]

CMTO CMCNT

CMTO CMCOR

CMT1 CMCR — — — — — — — —
— CMIE — — — — CKS[1:0]

CMT1 CMCNT

CMT1 CMCOR

CMT CMSTR1 — — — — — — — —

(unit 1) — — — — — — STR3 STR2

CMT2 CMCR — — — — — — — —
— CMIE — — — — CKS[1:0]

CMT2 CMCNT

CMT2 CMCOR

CMT3 CMCR — — — — — — — —
— CMIE — — — — CKS[1:0]

CMT3 CMCNT

CMT3 CMCOR

WDT TCSR — T™MS TME — — CKS[2:0]

WDT WINA

WDT TCNT

WDT WINB

WDT RSTCSR WOVF RSTE — — — — — —

ADO ADDRA

ADO ADDRB

ADO ADDRC

ADO ADDRD
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RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit

Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

ADO ADCSR — ADIE ADST — CH[3:0]

ADO ADCR TRGS[2:0] — CKS[1:0] MODEJ1:0]

ADO ADDPR DPSEL — — — — — —

ADO ADSSTR

AD1 ADDRA

AD1 ADDRB

AD1 ADDRC

AD1 ADDRD

AD1 ADCSR — ADIE ADST — CH[3:0]

AD1 ADCR TRGS[2:0] — CKS[1:0] MODEJ1:0]

AD1 ADDPR DPSEL — — — — — —

AD1 ADSSTR

AD2 ADDRA

AD2 ADDRB

AD2 ADDRC

AD2 ADDRD

AD2 ADCSR — ADIE ADST — CH[3:0]

AD2 ADCR TRGS[2:0] — CKS[1:0] MODEJ1:0]

AD2 ADDPR DPSEL — — — — — —

AD2 ADSSTR

AD3 ADDRA

AD3 ADDRB

AD3 ADDRC

AD3 ADDRD

AD3 ADCSR — ADIE ADST — CH[3:0]

AD3 ADCR TRGS[2:0] — CKS[1:0] MODEJ1:0]

AD3 ADDPR DPSEL — — — — — —

AD3 ADSSTR

D/A DADRO

D/A DADR1

D/IA DACR DAOE1 DAOEO DAE — — — —
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RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit

Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

D/IA DADPR DPSEL — — — — — — —

TPU TSTRA — — CST5 CST4 CST3 CST2 CST1 CSTO

(unit 0)

TPU TSYRA — — SYNC5 SYNC4 SYNC3 SYNC2 SYNC1 SYNCO

(unit 0)

TPUO TCR CCLR[2:0] CKEGJ1:0] TPSC[2:0]

TPUO TMDR ICSELD ICSELB BFB BFA MD[3 0]

TPUO TIORH 10B[3:0] 10A[3:0]

TPUO TIORL IOD[3:0] 10C[3:0]

TPUO TIER TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA

TPUO TSR — — — — — — — —

TPUO TCNT

TPUO TGRA

TPUO TGRB

TPUO TGRC

TPUO TGRD

TPU1 TCR CCLR[2:0] CKEGJ1:0] TPSC[2:0]

TPU1 TMDR — ICSELB — — MD[3 0]

TPU1 TIOR 10B[3:0] I0A[3:0]

TPU1 TIER TTGE — TCIEU TCIEV — — TGIEB TGIEA

TPU1 TSR TCFD — — — — — — —

TPU1 TCNT

TPU1 TGRA

TPU1 TGRB

TPU2 TCR CCLR[2:0] CKEGI1:0] TPSC[2:0]

TPU2 TMDR — ICSELB — — MD[3 0]

TPU2 TIOR 10B[3:0] I0A[3:0]

TPU2 TIER TTGE — TCIEU TCIEV — — TGIEB TGIEA

TPU2 TSR TCFD — — — — — — —

TPU2 TCNT

TPU2 TGRA

TPU2 TGRB

TPU3 TCR CCLR[2:0] CKEGJ1:0] TPSC[2:0]

TPU3 TMDR ICSELD ICSELB ‘ BFB BFA ‘ MD[3 0]
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RX610 Group

5. /0 Registers

Module Register Bit Bit Bit Bit Bit Bit Bit Bit

Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0

TPU3 TIORH I0B[3:0] I0A[3:0]

TPU3 TIORL IOD[3:0] 10C[3:0]

TPU3 TIER TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA

TPU3 TSR — — — — — — — —

TPU3 TCNT

TPU3 TGRA

TPU3 TGRB

TPU3 TGRC

TPU3 TGRD

TPU4 TCR CCLR[2:0] CKEGJ1:0] TPSC[2:0]

TPU4 TMDR — ICSELB — — MD[3 0]

TPU4 TIOR 10B[3:0] 10A[3:0]

TPU4 TIER TTGE — TCIEU TCIEV — — TGIEB TGIEA

TPU4 TSR TCFD — — — — — — —

TPU4 TCNT

TPU4 TGRA

TPU4 TGRB

TPU5 TCR CCLR[2:0] CKEGI1:0] TPSC[2:0]

TPU5S TMDR — ICSELB — — MD[3 0]

TPU5 TIOR 10B[3:0] I0A[3:0]

TPU5S TIER TTGE — TCIEU TCIEV — — TGIEB TGIEA

TPUS TSR TCFD — — — — — — —

TPU5S TCNT

TPUS TGRA

TPUS TGRB

TPU TSTRB — — CST5 CST4 CST3 CST2 CST1 CSTO

(unit 1)

TPU TSYRB — — SYNC5 SYNC4 SYNC3 SYNC2 SYNC1 SYNCO

(unit 1)

TPU6 TCR CCLR[2:0] CKEG]J1:0] TPSC[2:0]

TPU6 TMDR ICSELD | ICSELB ‘ BFB BFA MD[3 0]

TPU6 TIORH 10B[3:0] I0A[3:0]

TPU6 TIORL 10D[3:0] 10C[3:0]

TPU6 TIER TTGE | — ‘ — TCIEV TGIED | TGIEC TGIEB TGIEA
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
TPU6 TSR — — — — — — — —
TPU6 TCNT
TPU6 TGRA
TPU6 TGRB
TPU6 TGRC
TPU6 TGRD
TPU7 TCR CCLRJ[2:0] CKEG]J1:0] TPSC[2:0]
TPU7 TMDR — | ICSELB ‘ _ _ MD[3 0]
TPU7 TIOR 10B[3:0] 10A[3:0]
TPU7 TIER TTGE — TCIEU TCIEV _ _ TGIEB TGIEA
TPU7 TSR TCFD _ _ _ _ _ _ _
TPU7 TCNT
TPU7 TGRA
TPU7 TGRB
TPUS TCR CCLR[2:0] CKEGI1:0] TPSC[2:0]
TPU8 TMDR — | ICSELB ‘ _ MD[3 0]
TPU8 TIOR 10BJ[3:0] I0A[3:0]
TPU8 TIER TTGE — TCIEU TCIEV _ _ TGIEB TGIEA
TPU8 TSR TCFD _ _ _ _ _ _ _
TPU8 TCNT
TPU8 TGRA
TPU8 TGRB
TPU9 TCR CCLR[2:0] CKEG]J1:0] TPSC[2:0]
TPU9 TMDR ICSELD ICSELB BFB BFA MD[3 0]
TPU9 TIORH 10B[3:0] 10A[3:0]
TPU9 TIORL 10D[3:0] 10C[3:0]
TPU9 TIER TTGE _ _ TCIEV TGIED TGIEC TGIEB TGIEA
TPU9 TSR _ _ _ _ _ _ _ _
TPU9 TCNT
TPU9 TGRA
TPU9 TGRB
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TPU9 TGRC

TPU9 TGRD

TPU10 TCR CCLR[2:0] CKEGI1:0] TPSC[2:0]

TPU10 TMDR — | ICSELB ‘ _ _ MDI[3 0]

TPU10 TIOR 10B[3:0] I0A[3:0]

TPU10 TIER TTGE — TCIEU TCIEV _ _ TGIEB TGIEA

TPU10 TSR TCFD _ _ _ _ _ _ _

TPU10 TCNT

TPU10 TGRA

TPU10 TGRB

TPU11 TCR CCLR[2:0] CKEG[1:0] TPSC[2:0]

TPU11 TMDR — | ICSELB ‘ _ _ MD[3 0]

TPU11 TIOR 10B[3:0] 10A[3:0]

TPU11 TIER TTGE — TCIEU TCIEV _ _ TGIEB TGIEA

TPU11 TSR TCFD _ _ _ _ _ _ _

TPU11 TCNT

TPU11 TGRA

TPU11 TGRB

PPGO PCR G3CMS[1:0] G2CMS[1:0] G1CMS[L:0] GOCMS[1:0]

PPGO PMR G3INV G2INV G1INV GOINV G3NOV G2NOoV G1NOV GONOV

PPGO NDERH NDER15 NDER14 NDER13 NDER12 NDER11 NDER10 NDER9 NDERS8

PPGO NDERL NDER7 NDER6 NDER5 NDER4 NDER3 NDER2 NDER1 NDERO

PPGO PODRH POD15 POD14 POD13 POD12 POD11 POD10 POD9 POD8

PPGO PODRL POD7 POD6 POD5 POD4 POD3 POD2 POD1 PODO

PPGO NDRH*! NDR15 NDR14 NDR13 NDR12 NDR11 NDR10 NDR9 NDR8
=) =) =) =)

PPGO NDRL*? NDR7 NDR6 NDR5 NDR4 NDR3 NDR2 NDR1 NDRO
=) =) =) =)

PPGO NDRH** — — — — NDR11 NDR10 NDR9 NDR8

PPGO NDRL*? — — — — NDR3 NDR2 NDR1 NDRO

PPG1 PTRSLR — — — — - _ _ PTRSL

PPG1 PCR G3CMS[1:0] G2CMS[1:0] G1CMS[1:0] GOCMS[1:0]

PPG1 PMR G3INV G2INV G1INV GOINV G3NOV G2NOV G1NOV GONOV

PPG1 NDERH NDER31 NDER30 NDER29 NDER28 NDER27 NDER26 NDER25 NDER24

PPG1 NDERL NDER23 NDER22 NDER21 NDER20 NDER19 NDER18 NDER17 NDER16

PPG1 PODRH POD31 POD30 POD29 POD28 POD27 POD26 POD25 POD24
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PPG1 PODRL POD23 POD22 POD21 POD20 POD19 POD18 POD17 POD16
PPG1 NDRH*® NDR31 NDR30 NDR29 NDR28 NDR27 NDR26 NDR25 NDR24
) ) ) )
PPG1 NDRL** NDR23 NDR22 NDR21 NDR20 NDR19 NDR18 NDR17 NDR16
() () () ()
PPG1 NDRH*® — — — NDR27 NDR26 NDR25 NDR24
PPG1 NDRL** — — — — NDR19 NDR18 NDR17 NDR16
TMRO TCR CMIEB CMIEA OVIE CCLR[1:0] — — —
TMR1 TCR CMIEB CMIEA OVIE CCLR[1:0] — — —
TMRO TCSR — — ADTE OSBJ[1:0] OSA[1:0]
TMR1 TCSR — — — 0OSBJ[1:0] OSA[1:0]
TMRO TCORA
TMR1 TCORA
TMRO TCORB
TMR1 TCORB
TMRO TCNT
TMR1 TCNT
TMRO TCCR TMRIS — CSS[1:0] CKS[2:0]
TMR1 TCCR TMRIS — — CSS[1:0] CKS[2:0]
TMR2 TCR CMIEB CMIEA OVIE CCLR[1:0] — — —
TMR3 TCR CMIEB CMIEA OVIE CCLR[1:0] — — —
TMR2 TCSR — — ADTE 0OSBJ[1:0] OSA[1:0]
TMR3 TCSR — — — OSBJ[1:0] OSA[1:0]
TMR2 TCORA
TMR3 TCORA
TMR2 TCORB
TMR3 TCORB
TMR2 TCNT
TMR3 TCNT
TMR2 TCCR TMRIS — CSS[1:0] CKS[2:0]
TMR3 TCCR TMRIS — — CSS[1:0] CKS[2:0]
SCIO SMR*® CM CHR PE PM STOP — CKSJ[1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])
SCI0 BRR
SCI0 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCI0 TDR
sclo SSR* TDRE RDRE ORER FER PER TEND — —
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) [ “)
SCI0 RDR
SCI0 SCMR BCP2 _ _ SDIR SINV — SMIF
SCI0 SEMR _ _ ABCS _ — _ ACS0
SCi1 SMR*® CM CHR PE PM STOP — CKS[1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])
SCI1 BRR ‘
SCI1 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCI1 TDR ‘
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sci1 SSR* TDRE RDRF ORER FER PER TEND _ _
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) (G )
SCi1 RDR
SCi1 SCMR BCP2 _ _ SDIR SINV — SMIF
SCi1 SEMR — — — ABCS _ — _ ACSO
SCI2 SMR*® CM CHR PE PM STOP — CKSJ1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])
SCI2 BRR
SCI2 SCR*® TIE RIE TE RE — TEIE CKEJ1:0]
SCI2 TDR
SCI2 SSR*® TDRE RDRF ORER FER PER TEND _ _
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) (G )
SCI2 RDR
SCI2 SCMR BCP2 _ _ _ SDIR SINV _ SMIE
SCI2 SEMR — _ _ ABCS _ — _ ACS0
SCI3 SMR*® CM CHR PE PM STOP — CKSJ1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])
SCI3 BRR
SCI3 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCI3 TDR
SCI3 SSR*® TDRE RDRF ORER FER PER TEND _ _
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) [ “)
SCI3 RDR
SCI3 SCMR BCP2 _ _ _ SDIR SINV — SMIF
SCI3 SEMR — _ _ ABCS _ — _ ACS0
SCl4 SMR*® CM CHR PE PM STOP — CKSJ1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])
SCl4 BRR
SCl4 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCl4 TDR
SCl4 SSR*® TDRE RDRE ORER FER PER TEND _ —
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) [ “)
SCl4 RDR
SCl4 SCMR BCP2 — — — SDIR SINV — SMIF
SCl4 SEMR — _ _ ABCS _ — _ ACS0
SCI5 SMR*® CM CHR PE PM STOP — CKS[1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKSI1:0])
SCI5 BRR
SCI5 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCI5 TDR
SCI5 SSR*® TDRE RDRE ORER FER PER TEND _ —
(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) [ “)
SCI5 RDR
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SCI5 SCMR BCP2 _ _ _ SDIR SINV — SMIF
SCI5 SEMR — _ _ ABCS _ — _ ACS0
SCI6 SMR*® CM CHR PE PM STOP — CKS[1:0]
(GM) (BLK) (PE) (PM) (BCP[1:0]) (CKS[1:0])

SCI6 BRR
SCI6 SCR*® TIE RIE TE RE — TEIE CKE[1:0]
SCI6 TDR
SCI6 SSR*® TDRE RDRE ORER FER PER TEND _ —

(TDRE) (RDRF) (ORER) (ERS) (PER) (TEND) [ “)
SCI6 RDR
SCI6 SCMR BCP2 _ _ _ SDIR SINV — SMIF
SCI6 SEMR — _ _ ABCS _ — _ ACS0
CRC CRCCR DORCLR _ _ _ _ LMS GPSJ[1:0]
CRC CRCDIR
CRC CRCDOR
RIICO ICCR1 ICE IICRST CLO SOWP SCLO SDAO SCLI SDAI
RIICO ICCR2 BBSY MST TRS — SP RS ST .
RIICO ICMR1 MTWP CKSJ[2:0] BCWP BC[2 0]
RICO ICMR2 DLCS SDDL[2:0] TMWE TMOH TMOL TMOS
RIICO ICMR3 SMBS WAIT RDRFS ACKWP ACKBT ACKBR NF[1:0]
RICO ICFER FMPE SCLE NFE NACKE SALE NALE MALE TMOE
RIICO ICSER HOAE — DIDE — GCAE SARZ2E SAR1E SAROE
RIICO ICIER TIE TEIE RIE NAKIE SPIE STIE ALIE TMOIE
RICO ICSR1 HOA — DID — GCA AAS2 AAS1 AASO
RIICO ICSR2 TDRE TEND RDRF NACKF STOP START AL TMOF
RICO SARLO SVA[7:1] SVAO
RIICO SARUO — _ _ _ _ SVA[9:8] FS
RICO TMOCNTL
RIICO SARL1 SVA[7:1] SVAO
RIICO TMOCNTU
RICO SARU1 — — — — — SVA[9:8] FS
RIICO SARL2 SVA[7:1] SVAO
RICO SARU2 — — — — — SVA[9:8] FS
RICO ICBRL — _ _ BRL[4:0]
RIICO ICBRH — _ _ BRH[4:0]
RIICO ICDRT
RICO ICDRR
RIIC1 ICCR1 ICE IICRST CLO SOWP SCLO SDAO SCLI SDAI
RIIC1 ICCR2 BBSY MST TRS — SP RS ST —
RIIC1 ICMR1 MTWP CKSJ[2:0] BCWP BC[2 0]
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RIIC1 ICMR2 DLCS SDDL[2:0] TMWE TMOH TMOL TMOS
RIIC1 ICMR3 SMBS WAIT RDRFS ACKWP ACKBT ACKBR NF[1:0]

RIIC1 ICFER FMPE SCLE NFE NACKE SALE NALE MALE TMOE
RIIC1 ICSER HOAE — DIDE — GCAE SARZ2E SARILE SAROE
RIIC1 ICIER TIE TEIE RIE NAKIE SPIE STIE ALIE TMOIE
RIIC1 ICSR1 HOA — DID — GCA AAS2 AAS1 AASO
RIIC1 ICSR2 TDRE TEND RDRF NACKF STOP START AL TMOF
RIIC1 SARLO SVA[7:1] SVAO
RIIC1 TMOCNTU

RIIC1 SARUO _ _ _ — — SVA[9:8] FS
RIIC1 TMOCNTL

RIIC1 SARL1 SVA[7:1] SVAO
RIIC1 SARU1 — — — — ‘ — SVA[9:8] FS
RIIC1 SARL2 SVA[7:1] SVAO
RIIC1 SARU2 _ _ _ — ‘ — SVA[9:8] FS
RIIC1 ICBRL — _ _ BRL[4:0]

RIIC1 ICBRH _ _ _ BRH[4:0]

RIIC1 ICDRT

RIIC1 ICDRR

PO DDR — _ B5 B4 B3 B2 Bl BO
P1 DDR B7 B6 B5 B4 B3 B2 Bl BO
P2 DDR B7 B6 B5 B4 B3 B2 B1 BO
P3 DDR B7 B6 B5 B4 B3 B2 Bl BO
P4 DDR B7 B6 B5 B4 B3 B2 Bl BO
P5 DDR B7 B6 B5 B4 B3 B2 B1 BO
P6 DDR B7 B6 B5 B4 B3 B2 Bl BO
P7 DDR B7 B6 B5 B4 B3 B2 B1 BO
P8 DDR — B6 B5 B4 B3 B2 Bl BO
P9 DDR B7 B6 B5 B4 B3 B2 B1 BO
PA DDR B7 B6 B5 B4 B3 B2 B1 BO
PB DDR B7 B6 B5 B4 B3 B2 Bl BO
PC DDR B7 B6 B5 B4 B3 B2 B1 BO
PD DDR B7 B6 B5 B4 B3 B2 Bl BO
PE DDR B7 B6 B5 B4 B3 B2 B1 BO
PF DDR — B6 B5 B4 B3 B2 Bl BO
PG DDR B7 B6 B5 B4 B3 B2 Bl BO
PH DDR B7 B6 B5 B4 B3 B2 B1 BO
PO DR — _ B5 B4 B3 B2 Bl BO
P1 DR B7 B6 B5 B4 B3 B2 Bl BO
P2 DR B7 B6 B5 B4 B3 B2 Bl BO
P3 DR B7 B6 B5 B4 B3 B2 B1 BO
P4 DR B7 B6 B5 B4 B3 B2 Bl BO
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P5 DR B7 B6 B5 B4 B3 B2 Bl BO
P6 DR B7 B6 B5 B4 B3 B2 Bl BO
P7 DR B7 B6 B5 B4 B3 B2 B1 BO
P8 DR — B6 B5 B4 B3 B2 Bl BO
P9 DR B7 B6 B5 B4 B3 B2 B1 BO
PA DR B7 B6 B5 B4 B3 B2 Bl BO
PB DR B7 B6 B5 B4 B3 B2 B1 BO
PC DR B7 B6 B5 B4 B3 B2 B1 BO
PD DR B7 B6 B5 B4 B3 B2 Bl BO
PE DR B7 B6 B5 B4 B3 B2 B1 BO
PF DR — B6 B5 B4 B3 B2 Bl BO
PG DR B7 B6 B5 B4 B3 B2 B1 BO
PH DR B7 B6 B5 B4 B3 B2 Bl BO
PO PORT — — B5 B4 B3 B2 Bl BO
P1 PORT B7 B6 B5 B4 B3 B2 B1 BO
P2 PORT B7 B6 B5 B4 B3 B2 Bl BO
P3 PORT B7 B6 B5 B4 B3 B2 B1 BO
P4 PORT B7 B6 B5 B4 B3 B2 Bl BO
P5 PORT B7 B6 B5 B4 B3 B2 B1 BO
P6 PORT B7 B6 B5 B4 B3 B2 B1 BO
P7 PORT B7 B6 B5 B4 B3 B2 Bl BO
P8 PORT — B6 B5 B4 B3 B2 B1 BO
P9 PORT B7 B6 B5 B4 B3 B2 Bl BO
PA PORT B7 B6 B5 B4 B3 B2 B1 BO
PB PORT B7 B6 B5 B4 B3 B2 Bl BO
PC PORT B7 B6 B5 B4 B3 B2 Bl BO
PD PORT B7 B6 B5 B4 B3 B2 B1 BO
PE PORT B7 B6 B5 B4 B3 B2 Bl BO
PF PORT — B6 B5 B4 B3 B2 B1 BO
PG PORT B7 B6 B5 B4 B3 B2 Bl BO
PH PORT B7 B6 B5 B4 B3 B2 B1 BO
PO ICR — _ B5 B4 B3 B2 B1 BO
P1 ICR B7 B6 B5 B4 B3 B2 B1 BO
P2 ICR B7 B6 B5 B4 B3 B2 Bl BO
P3 ICR B7 B6 B5 B4 B3 B2 B1 BO
P4 ICR B7 B6 B5 B4 B3 B2 B1 BO
P5 ICR B7 B6 B5 B4 B3 B2 Bl BO
P6 ICR B7 B6 B5 B4 B3 B2 B1 BO
P7 ICR B7 B6 B5 B4 B3 B2 Bl BO
P8 ICR — B6 B5 B4 B3 B2 B1 BO
P9 ICR B7 B6 B5 B4 B3 B2 Bl BO
PA ICR B7 B6 B5 B4 B3 B2 Bl BO
PB ICR B7 B6 B5 B4 B3 B2 B1 BO
PC ICR B7 B6 B5 B4 B3 B2 Bl BO
PD ICR B7 B6 B5 B4 B3 B2 B1 BO
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PE ICR B7 B6 B5 B4 B3 B2 Bl BO

PF ICR — B6 B5 B4 B3 B2 Bl BO
PG ICR B7 B6 B5 B4 B3 B2 B1 BO
PH ICR B7 B6 B5 B4 B3 B2 Bl BO

P2 ODR B7 B6 B5 B4 B3 B2 B1 BO
PC ODR B7 B6 B5 B4 B3 B2 Bl BO
PA PCR B7 B6 B5 B4 B3 B2 B1 BO

PB PCR B7 B6 B5 B4 B3 B2 B1 BO
PC PCR B7 B6 B5 B4 B3 B2 Bl BO
PD PCR B7 B6 B5 B4 B3 B2 B1 BO

PE PCR B7 B6 B5 B4 B3 B2 Bl BO

/0 PORT PFCRO CS7E CS6E CS5E CS4E CS3E CS2E CS1E CSOE
I/O PORT | PFCR1 CS7S[L:0] CS6S[L:0] CS5S[L:0] CS4S[1:0]

/0 PORT PFCR2 CS3S CS2s — — — — — —

/0 PORT PFCR3 A23E A22E A21E A20E Al9E Al18E Al7E Al6E
/0 PORT PFCR4 A15E Al4E A13E A12E AllE A10E A9E A8E
/0 PORT PFCR5 — WR1BC1E — DHE TCLKS — — —

/0 PORT PFCR6 TPUMSS5 TPUMS4 TPUMS3A TPUMS3B TPUMS2 TPUMS1 TPUMSOA TPUMSOB
/0 PORT PFCR7 TPUMS11 | TPUMSI10 TPUMS9A TPUMS9B TPUMSS8 TPUMS7 TPUMS6A TPUMS6B
/0 PORT PFCR8 ITS15 ITS14 ITS13 ITS12 ITS11 ITS10 ITS9 ITS8
/0 PORT PFCR9 ITS7 ITS6 ITS5 ITS4 ITS3 ITS2 ITS1 ITSO
SYSTEM DPSBYCR DPSBY IOKEEP RAMCUT2 RAMCUT1 — — — RAMCUTO
SYSTEM DPSWCR — — WTSTS[5:0]

SYSTEM DPSIER DNMIE — — — DIRQ3E DIRQ2E DIRQ1E DIRQOE
SYSTEM DPSIFR DNMIF — — — DIRQ3F DIRQ2F DIRQ1F DIRQOF
SYSTEM DPSIEGR DNMIEG — — — DIRQ3EG DIRQ2EG DIRQ1EG DIRQOEG
SYSTEM RSTSR DPSRSTF — — — — — — —
FLASH FWEPROR — — — — — — FLWEJ1:0]
SYSTEM DPSBKRO BKUPO7 BKUPO06 BKUPO5 BKUPO04 BKUPO3 BKUPO02 BKUPO1 BKUPOO
SYSTEM DPSBKR1 BKUP17 BKUP16 BKUP15 BKUP14 BKUP13 BKUP12 BKUP11 BKUP10
SYSTEM DPSBKR2 BKUP27 BKUP26 BKUP25 BKUP24 BKUP23 BKUP22 BKUP21 BKUP20
SYSTEM DPSBKR3 BKUP37 BKUP36 BKUP35 BKUP34 BKUP33 BKUP32 BKUP31 BKUP30
SYSTEM DPSBKR4 BKUP47 BKUP46 BKUP45 BKUP44 BKUP43 BKUP42 BKUP41 BKUP40
SYSTEM DPSBKR5 BKUP57 BKUP56 BKUP55 BKUP54 BKUP53 BKUP52 BKUP51 BKUP50
SYSTEM DPSBKR6 BKUP67 BKUPG66 BKUPG65 BKUP64 BKUP63 BKUP62 BKUP61 BKUP60
SYSTEM DPSBKR7 BKUP77 BKUP76 BKUP75 BKUP74 BKUP73 BKUP72 BKUP71 BKUP70
SYSTEM DPSBKR8 BKUP87 BKUP86 BKUP85 BKUP84 BKUP83 BKUP82 BKUP81 BKUP80
SYSTEM DPSBKR9 BKUP97 BKUP96 BKUP95 BKUP94 BKUP93 BKUP92 BKUP91 BKUP90
SYSTEM DPSBKR10 BKUP107 BKUP106 BKUP105 BKUP104 BKUP103 BKUP102 BKUP101 BKUP100
SYSTEM DPSBKR11 BKUP117 BKUP116 BKUP115 BKUP114 BKUP113 BKUP112 BKUP111 BKUP110
SYSTEM DPSBKR12 BKUP127 BKUP126 BKUP125 BKUP124 BKUP123 BKUP122 BKUP121 BKUP120
SYSTEM DPSBKR13 BKUP137 BKUP136 BKUP135 BKUP134 BKUP133 BKUP132 BKUP131 BKUP130
SYSTEM DPSBKR14 BKUP147 BKUP146 BKUP145 BKUP144 BKUP143 BKUP142 BKUP141 BKUP140
SYSTEM DPSBKR15 BKUP157 BKUP156 BKUP155 BKUP154 BKUP153 BKUP152 BKUP151 BKUP150
SYSTEM DPSBKR16 BKUP167 BKUP166 BKUP165 BKUP164 BKUP163 BKUP162 BKUP161 BKUP160
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SYSTEM DPSBKR17 BKUP177 BKUP176 BKUP175 BKUP174 BKUP173 BKUP172 BKUP171 BKUP170
SYSTEM DPSBKR18 BKUP187 BKUP186 BKUP185 BKUP184 BKUP183 BKUP182 BKUP181 BKUP180
SYSTEM DPSBKR19 BKUP197 BKUP196 BKUP195 BKUP194 BKUP193 BKUP192 BKUP191 BKUP190
SYSTEM DPSBKR20 BKUP207 BKUP206 BKUP205 BKUP204 BKUP203 BKUP202 BKUP201 BKUP200
SYSTEM DPSBKR21 BKUP217 BKUP216 BKUP215 BKUP214 BKUP213 BKUP212 BKUP211 BKUP210
SYSTEM DPSBKR22 BKUP227 BKUP226 BKUP225 BKUP224 BKUP223 BKUP222 BKUP221 BKUP220
SYSTEM DPSBKR23 BKUP237 BKUP236 BKUP235 BKUP234 BKUP233 BKUP232 BKUP231 BKUP230
SYSTEM DPSBKR24 BKUP247 BKUP246 BKUP245 BKUP244 BKUP243 BKUP242 BKUP241 BKUP240
SYSTEM DPSBKR25 BKUP257 BKUP256 BKUP255 BKUP254 BKUP253 BKUP252 BKUP251 BKUP250
SYSTEM DPSBKR26 BKUP267 BKUP266 BKUP265 BKUP264 BKUP263 BKUP262 BKUP261 BKUP260
SYSTEM DPSBKR27 BKUP277 BKUP276 BKUP275 BKUP274 BKUP273 BKUP272 BKUP271 BKUP270
SYSTEM DPSBKR28 BKUP287 BKUP286 BKUP285 BKUP284 BKUP283 BKUP282 BKUP281 BKUP280
SYSTEM DPSBKR29 BKUP297 BKUP296 BKUP295 BKUP294 BKUP293 BKUP292 BKUP291 BKUP290
SYSTEM DPSBKR30 BKUP307 BKUP306 BKUP305 BKUP304 BKUP303 BKUP302 BKUP301 BKUP300
SYSTEM DPSBKR31 BKUP317 BKUP316 BKUP315 BKUP314 BKUP313 BKUP312 BKUP311 BKUP310
ICU IRQERO — — — — — — — IRQEN
ICU IRQER1 — — — — — — — IRQEN
ICU IRQER2 — — — — — — — IRQEN
ICU IRQER3 — — — — — — — IRQEN
ICU IRQER4 — — — — — — — IRQEN
ICU IRQERS5 — — — — — — — IRQEN
ICU IRQER6 — — — — — — — IRQEN
ICU IRQER7 — — — — — — — IRQEN
ICU IRQERS8 — — — — — — — IRQEN
ICU IRQER9 — — — — — — — IRQEN
ICU IRQER10 — — — — — — — IRQEN
ICU IRQER11 — — — — — — — IRQEN
ICU IRQER12 — — — — — — — IRQEN
ICU IRQER13 — — — — — — — IRQEN
ICU IRQER14 — — — — — — — IRQEN
ICU IRQER15 — — — — — — — IRQEN
ICU IRQCRO — — — — IRQMDI[1:0] — —
ICU IRQCR1 — — — — IRQMDI[1:0] — —
ICU IRQCR2 — — — — IRQMDI[1:0] — —
ICU IRQCR3 — — — — IRQMDI[1:0] — —
ICU IRQCR4 — — — — IRQMDI[1:0] — —
ICU IRQCRS5 — — — — IRQMDI[1:0] — —
ICU IRQCR6 — — — — IRQMDI[1:0] — —
ICU IRQCR7 — — — — IRQMDI[1:0] — —
ICU IRQCRS — — — — IRQMDI[1:0] — —
ICU IRQCR9 — — — — IRQMDI[1:0] — —
ICU IRQCR10 — — — — IRQMDI[1:0] — —
ICU IRQCR11 — — — — IRQMDI[1:0] — —
ICU IRQCR12 — — — — IRQMDI[1:0] — —
ICU IRQCR13 — — — — IRQMDI[1:0] — —
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Module Register Bit Bit Bit Bit Bit Bit Bit Bit
Abbreviation | Abbreviation | 31/23/15/7 | 30/22/14/6 29/21/13/5 28/20/12/4 27/19/11/3 26/18/10/2 25/17/9/1 24/16/8/0
ICU IRQCR14 — — — — IRQMD[1:0] — —
ICU IRQCR15 — — — — IRQMD[1:0] — —
ICU SSIER SSI15 SSl14 SSI13 SSI12 SSi11 SSI10 SSI9 SSI8
sSsi7 SSli6 SsI5 Ssi4 SSI3 SsI2 ssi1 SSo0
ICU NMIER — — — — — — — NMIEN
ICU NMICR — — — — NMIMD — — —
ICU NMISR — — — — — — — NMIST
ICU NMICLR — — — — — — — NMICLR
FLASH FMODR — — — FRDMD — — — —
FLASH FASTAT ROMAE — — CMDLK DFLAE — DFLRPE DFLWPE
FLASH FAEINT ROMAEIE — — CMDLKIE DFLAEIE — DFLRPEIE DFLWPEIE
FLASH FRDYIE — — — — — — — FRDYIE
FLASH DFLRE KEY[7 0]
— | — — — ‘ DBRE3 | DBRE2 | DBRE1 DBREO
FLASH DFLWE KEY[7 0]
— | — — — ‘ DBWE3 | DBWE?2 | DBWE1 DBWEO
FLASH FCURAME KEY[7 0]
— — — — — — — FCRME
FLASH FSTATRO FRDY ILGLERR ERSERR PRGERR SUSRDY — ERSSPD PRGSPD
FLASH FSTATR1 FCUERR — — FLOCKST — — — —
FLASH FENTRYR FEKEY[7:0]
FENTRYD | — — — ‘ — | — | FENTRY1 FENTRYO
FLASH FPROTR FPKEY[7:0]
— | — — — ‘ — | — | — FPROTCN
FLASH FRESETR FRKEY[7:0]
— | — — — ‘ — | — | — FRESET
FLASH FCMDR CMDR][7:0]
PCMDR[7:0]
FLASH FCPSR — — — — — — — —
— — — — — — — ESUSPMD
FLASH DFLBCCNT — — — BCADRJ[9:0]
BCADRJ[9:0] — — BCSIZE
FLASH FPESTAT — — — — — — — —
PEERRST[7:0]
FLASH DFLBCSTA — — — — — — — —
T — — — — — — — BCST
FLASH PCKAR — — — — — — _ _
PCKA[7:0]
Notes: 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPG0.NDRH

address is 000881ECh. When different output triggers are specified, the PPGO.NDRH addresses for pulse output groups 2
and 3 are 000881EEh and 000881ECh, respectively.
When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO.PCR setting, the PPGO.NDRL

address is 000881EDh. When different output triggers are specified, the PPGO.NDRL addresses for pulse output groups 0
and 1 are 000881EFh and 000881EDh, respectively.
When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH

address is 000881FCh. When different output triggers are specified, the PPG1.NDRH addresses for pulse output groups 6
and 7 are 000881FEh and 000881FCh, respectively.
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4.  When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL
address is 000881FDh. When different output triggers are specified, the PPG1.NDRL addresses for pulse output groups 4
and 5 are 000881FFh and 000881FDh, respectively.

5.

For certain bits, functions differ according to whether the mode is serial communications or smart card interface.
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6. Resets

6.1 Overview

There are three types of reset: pin reset, deep software standby reset, and watchdog timer reset. Table 6.1 lists the reset
names and sources.

Table 6.1  Reset Names and Sources

Reset Name Source

Pin reset The RES# pin input voltage is driven low.

Deep software standby reset

Deep software standby mode is canceled by an interrupt.

Watchdog timer reset The watchdog timer overflows.

The internal state and pins of the LSI are initialized by a reset. Figure 6.1 shows the targets to be initialized by each reset.

Registers related to power-down function
RSTSR, DPSBYCR,
DPSWCR, DPSIER,
DPSIFR, DPSIEGR,
FWEPROR

Deep software standby reset Register for watchdog timer
Deep software standby RSTCSR
reset generation circuit

Pin reset
REs# O

. Internal state other than
Watchdog timer reset above and pin states*
Watchdog timer

Note: * Pin states are initialized by a pin reset or watchdog timer reset, though not initialized by a deep software
standby reset. Pin states are retained from software standby mode, which is an intermediate state in the
transition to deep software standby mode.

Figure 6.1  Block Diagram of Reset Circuit
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Table 6.2  Targets to be Initialized by Each Reset Type

Reset Type
Reset Target Pin Reset Deep Software Standby Reset Watchdog Timer Reset
Registers related to the power-down Reset — —
function

(RSTSR, DPSBYCR, DPSWCR,
DPSIER, DPSIFR, DPSIEGR,

FWEPROR)

Register for the watchdog timer Reset Reset —
RSTCSR

Registers other than above and Reset Reset Reset
internal state

Pin states Reset — Reset

When a reset is released, the reset exception handling is started. For the reset exception handling, see section 9,

Exceptions.

Table 6.3 shows the pin related to reset.

Table 6.3  Pin Configuration

Pin Name 110 Function

RES# Input Reset pin

RO1UHO032EJ0120 Rev.1.20
Feb 20, 2013 RENESAS

Page 155 of 1006



RX610 Group

6. Resets

6.2 Register Descriptions

Table 6.4 lists registers related to reset.

Table 6.4  Registers Related to Reset
Register Name Symbol Value after Reset Address Access Size
Reset status register RSTSR 00h 0008 C285h 8
Reset control/status register RSTCSR 1Fh 0008 802Bh 8
6.2.1 Reset Status Register (RSTSR)
Address: 0008 C285h
b7 b6 b5 b4 b3 b2 b1l bo
DPSRSTF — — — — — — —
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b6tob0 — Reserved These bits are always read as 0. The write value  R/W
should always be 0.
b7 DPSRSTF  Deep Software Standby Reset 0: An external interrupt source to cancel the deep  R/(W)*

Flag

software standby reset is not generated
1: An external interrupt source to cancel the deep

software standby reset is generated

Note: * Only O can be written to this bit.

RSTSR indicates a source for generating an internal reset.

DPSRSTF Flag (Deep Software Standby Reset Flag)

The DPSRSTF flag indicates that deep software standby mode is canceled by an external interrupt source specified with
the deep standby interrupt enable register (DPSIER) or the deep standby interrupt flag register (DPSIFR) and an internal

reset is generated.

The DPSRSTF flag is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal

that is used to cancel deep software standby mode.

[Setting condition]

e When deep software standby mode is canceled by an external interrupt source

[Clearing condition]

e When this bit is read as 1 and then written by 0
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6.2.2 Reset Control/Status Register (RSTCSR)
Address: 0008 802Bh
b7 b6 b5 b4 b3 b2 bl b0
WOVF RSTE — — — — — —
Value after reset: 0 0 0 1 1 1 1 1
Bit Symbol Bit Name Description R/W
b4tob0 — Reserved These bits are always read as 1. The write value should R/W
always be 1.
b5 — Reserved This bit is always read as 0. The write value should always R/wW
be 0.
b6 RSTE Reset Enable 0: The LSl is not reset internally when TCNT overflows in R/W
watchdog timer mode. (TCNT and TCSR of the WDT are
reset.)
1: The LSl is internally reset when TCNT overflows in
watchdog timer mode.
b7 WOVF

Watchdog Timer Overflow

Flag

0: TCNT has not overflowed in watchdog timer mode. R/(W)*

1: TCNT has overflowed in watchdog timer mode.

Note: *  Only O can be written to this bit.

RSTCSR controls the generation of the internal reset signal when TCNT overflows, and selects the type of internal reset

signal.

RSTCSR is initialized to 1Fh by a reset signal from the RES# pin or a deep software standby reset, but not by the WDT

internal reset signal caused by a WDT overflow.
To read this register, use 8-bit access.

To write to this register, write data in WINB in 16 bits.

For details, see section 19.5.1, Notes on Register Access.

RSTE Bit (Reset Enable)

Selects whether or not this LSI is internally reset when TCNT overflows in watchdog timer mode.

WOVF Flag (Watchdog Timer Overflow)

Indicates that TCNT overflows in watchdog timer mode. This bit cannot be set to 1 in interval timer mode.

[Setting condition]

e When TCNT overflows (changed form FFh to 00h) in watchdog timer mode

[Clearing condition]

e Reading RSTCSR when WOVF = 1, and then writing 0 to WOVF
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6.3 Operation

6.3.1 Pin Reset
This is a reset generated by the RES# pin.
When the RES# pin is driven low, all the processing in progress is terminated and this LSI enters a reset state.

To reset this LSI without fail, the specified oscillation settling time should be observed at power-on and then the RES#
pin should be held low. While this LSI is working, the RES# pin should be held low while observing the specified reset

pulse width. For details, see section 28, Electrical Characteristics.

6.3.2 Deep Software Standby Reset
This is an internal reset generated when deep software standby mode is canceled by an interrupt.

When deep software standby mode is canceled, clock oscillation starts and a deep software standby reset is generated at
the same time. After the time specified with the deep software standby wait time bits (WTSTS[5:0] in DPSWCR) has

passed, the deep software standby reset is released.

For details on the deep software standby reset, see section 8, Low Power Consumption.

6.3.3 Watchdog Timer Reset

This is an internal reset generated by the watchdog timer.

While the RSTE bit in RSTCSR s set to 1, a watchdog timer reset is generated by a watchdog timer overflow. After a
predetermined time has passed, the watchdog timer reset is released.

For details on the watchdog timer reset, see section 19, Watchdog Timer (WDT).
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6.4 Determining Reset Generation Source

Reading RSTCSR and RSTSR allows the LSI to determine which reset was used to execute the reset exception handling.

Figure 6.2 shows an example of flow to identify a reset generation source.

Reset exception handling

No
RSTCSR.RSTE=1

& RSTCSR.WOVF =1

Yes No
RSTSR.DPSRST7
Yes
4 Y \
Watchdog timer reset Deep software standby reset Pin reset

Figure 6.2  Example of Flow to Identify a Reset Generation Source

6.5 Usage Notes

6.5.1 Notes on Design of Board

The XTAL pin and the reset pin are crossly arranged on the RX610 Group. Therefore, to avoid the reference from the
clock signal, the reset signal should be guarded by GND.
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7. Clock Generation Circuit

7.1 Overview

The RX610 Group has a clock generation circuit that generates the system clock (ICLK), peripheral module clock (PCLK),
and external bus clock (BCLK).

The clock generation circuit consists of a main clock oscillator, phase-locked loop (PLL) circuit, frequency divider, and
selector circuit.

Table 7.1 lists the specifications of the clock generation circuit. Figure 7.1 shows a block diagram of the clock generation

circuit.

Table 7.1  Specifications of Clock Generation Circuit

Item Specification
Use « Generates the system clock (ICLK) to be supplied to the CPU, DTC, DMAC,
ROM, and RAM.
« Generates the peripheral module clock (PCLK) to be supplied to peripheral
modules.
« Generates the external bus clock (BCLK) to be supplied to the external bus.
Input clock (EXTAL) frequency 8 to 14 MHz
Selection of ICLK, PCLK, or BCLK The ICLK, PCLK, or BCLK is selectable independently from EXTAL x8, x4,
x2, and x1.
Operating frequency ICLK: 8 to 100 MHz

PCLK: 8 to 50 MHz

BCLK: 8 to 25 MHz

Restrictions for setting clock frequencies: ICLK > PCLK and ICLK > BCLK
Connectable resonator or additional Crystal resonator
circuit

Pins for connection to the resonator or EXTAL and XTAL
additional circuit

BCLK output control function BCLK output or high-level output is selectable.

ICK[3:0]

System clock (ICLK)
To CPU, DTC, DMAC, ROM, and RAM

PCK([3:0]
XTAL  o—] EXTAL 8
Main clock . Peripheral module clock (PCLK
ool [—| PLLereuit — Fglier” <2 o Reriphera mouie
EXTAL 0— x1
BCK(3:0]
External bus clock (BCLK)
= To BCLK pin and external bus controller
Figure 7.1  Block Diagram of Clock Generation Circuit
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Table 7.2 lists the input/output pins of the clock generation circuit.

Table 7.2 Pin Configuration
Pin Name 1/0

Description
XTAL Input These pins are used to connect a crystal resonator. The EXTAL pin can also be
EXTAL Input used to input an external clock. For details, see section 7.3.2, External Clock
Input.
BCLK Output This pin is used to supply external devices with the external bus clock (BCLK).

7.2 Register Descriptions

Table 7.3 shows the register of the clock generation circuit.

Table 7.3 Register of Clock Generation Circuit

Register Name Symbol Value after Reset Address Access Size

SCKCR 0202 0200h 0008 0020h 32

System clock control register
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7.2.1 System Clock Control Register (SCKCR)
Address: 0008 0020h
b31 b30 b29 b28 b27 b26 b25 b24
— — — — ICK[3:0]
L
Value after reset: 0 0 0 0 0 0 1 0
b23 b22 b21 b20 b19 b18 b17 b16
1
PSTOP1 — — — BCK[3:0]
L
Value after reset: 0 0 0 0 0 0 1 0
b15 b14 b13 b12 b11 b10 b9 b8
1
— — — — PCK[3:0]
Value after reset: 0 0 0 0 0 0 1 0
b7 b6 b5 b4 b3 b2 bl b0
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b7 to b0 — Reserved These bits are always read as 0. The write value should  R/W
always be 0.
b11 to b8 PCK[3:0]*"  Peripheral Module bll b8 R/W
Clock (PCLK) Select 000 0: x8
0001: x4
0010: %2
0011:x1
Settings other than above are prohibited.
bl5tobl2 — Reserved These bits are always read as 0. The write value should R/W
always be 0.
b19tobl6  BCK[3:0]*!  External Bus Clock  b19 bi6 R/W
(BCLK) Select 0000: x8
0001: x4
0010: %2
0011:x1
Settings other than above are prohibited.
b22to b20 — Reserved These bits are always read as 0. The write value should R/W
always be 0.
b23 PSTOP1 BCLK Output Stop 0: BCLK output R/W
1: Fixed high
b27 to b24 ICK[3:O]’k2 System Clock (ICLK)  b27 b24 R/W
Select 0000: x8
0001: x4
0010:x2
0011:x1
Settings other than above are prohibited.
b31tob28 — Reserved These bits are always read as 0. The write value should  R/W
always be 0.
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Notes: 1. Do not set a frequency higher than the system clock (ICLK). If such a frequency is set, the clock frequency
will be the same as the ICLK.

2. Do not set a frequency lower than the peripheral module clock (PCLK) and external bus clock (BCLK). If
such a frequency is set, the frequency of the PCLK and BCLK will change to the system clock (ICLK)
frequency.

The SCKCR register is used to control the BCLK output and select the frequencies of the system clock (ICLK), peripheral
module clock (PCLK), and external bus clock (BCLK).

PCK]J3:0] Bits (Peripheral Module Clock (PCLK) Select)
These bits select the PCLK frequency.

The value of these bits indicates a multiplication factor of the input clock (EXTAL).

BCK][3:0] Bits (External Bus Clock (BCLK) Select)
These bits select the BCLK frequency.

The value of these bits indicates a multiplication factor of the input clock (EXTAL).

PSTOP1 Bit (BCLK Output Stop)
This bit controls the BCLK output from P53.

ICK[3:0] Bits (System Clock (ICLK) Select)
These bits select the frequency of the CPU, DMAC, DTC, and system clock (ICLK).

The value of these bits indicates a multiplication factor of the input clock (EXTAL).
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7.3 Main Clock Oscillator

Clock pulses can be supplied by connecting a crystal resonator or by inputting an external clock.

7.3.1 Connecting a Crystal Resonator

Figure 7.2 shows an example of connecting a crystal resonator. Table 7.4 shows reference values of the damping

resistance (Rd).

When supplying the clock from the crystal resonator, the frequency of the resonator should be in the range of 8 to 14
MHz.

EXTAL |
5

XTAL M | |
[

Rd CLZ CLl = CL2 =10to 22 pF

-

Figure 7.2 Example of Crystal Resonator Connection

Table 7.4  Damping Resistance (Reference Values)
Frequency (MHz) 8 10 12 14

Rd (Q) 200 100 0 0

Figure 7.3 shows an equivalent circuit of the crystal resonator. Use a crystal resonator that has the characteristics shown
in table 7.5.

XTAL «<— —>» EXTAL

Figure 7.3  Equivalent Circuit of Crystal Resonator

Table 7.5  Crystal Resonator Characteristics (Reference Values)

Frequency (MHz) 8 10 12 14
Rs max (Q?) 80 70 60 50
CO0 max (pF) 7
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7.3.2 External Clock Input

Figure 7.4 shows examples of external clock input. To leave the XTAL pin open, make the parasitic capacitance less than
10 pF. When the counter-phase clock is input to the XTAL pin, hold the external clock in high level during standby

mode.

EXTAL | | | | | | External clock input

XTAL Open

(a) Example of connection with the XTAL pin open

| | | | | | External clock input

EXTAL i{
XTAL

(b) Example of connection with counter-phase clock input to the XTAL pin

Figure 7.4  Examples of External Clock Input

7.4 PLL Circuit

The PLL circuit has a function to multiply the frequency from the oscillator by a factor of up to 8.

7.5 Frequency Divider

The frequency divider divides the PLL clock to generate 1/2, 1/4, or 1/8 clock. After the ICK[3:0], PCK[3:0], and
BCK]3:0] bits in SCKCR are updated, this LSI operates with the updated frequencies.
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7.6 Internal Clock

The internal clock is generated by multiplying the external input clock (EXTAL) by 8 with the PLL circuit, and then by
dividing the multiplied clock by 1, 2, 4, or 8 with the frequency divider.

There are following three types of internal clock.

e Operating clock of the CPU, DMAC, and DTC: System clock (ICLK)

e Operating clock of peripheral modules: Peripheral module clock (PCLK)

e Clock for the external bus controller and external pin output: External bus clock (BCLK)

The frequencies are set by bits ICK[3:0], PCK[3:0], and BCK][3:0] in SCKCR, respectively.

7.6.1 System Clock (ICLK)
The system clock (ICLK) is used as the operating clock of the CPU, DMAC, DTC, ROM, and RAM.
The ICLK frequency is specified by the ICK[3:0] bits in SCKCR.

A frequency lower than the peripheral module clock (PCLK) and external bus clock (BCLK) should not be set for the
ICLK. If such a frequency is set, the frequency of ICLS will be the same as that of the PCLK or BCLK.

7.6.2 Peripheral Module Clock (PCLK)
The peripheral module clock (PCLK) is the operating clock for peripheral modules.
The PCLK frequency is specified by the PCK[3:0] bits in SCKCR.

A frequency higher than the system clock (ICLK) should not be set for the PCLK. If such a frequency is set, the clock
frequency will be the same as the ICLK.

7.6.3 External Bus Clock (BCLK)

The external bus clock (BCLK) is output on an external pin as the clock signal for the external connection bus.

Setting the PSTOP1 bit in SCKCR to 0 and the B3 bit in DDR for port 5 (P5.DDR) to 1 selects output of the BCLK on
the BCLK output pin. However, note that the order of setting for these bits requires care. Specifically, change the value
of the B3 bit in P5.DDR while the value of the PSTOP1 bit in SCKCR is 1.

The BCLK frequency is specified by the BCK[3:0] bits in SCKCR.

A frequency higher than the system clock (ICLK) should not be set for the BCLK. If such a frequency is set, the clock
frequency will be the same as the ICLK.
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7.7  Usage Notes

7.7.1 Notes on the Clock Generation Circuit

1.  The frequencies of the system clock (ICLK), peripheral module clock (PCLK), and external bus clock (BCLK)
supplied to each module are selected according to the setting of SCKCR. Select each frequency that is within the
operation guaranteed range of clock cycle time (tcyc) specified in AC characteristics of electrical characteristics.
Each frequency should meet the following:

ICLK = 8 to 100 MHz, PCLK = 8 to 50 MHz, BCLK = 8 to 25 MHz

All peripheral modules (except for the DMAC and DTC) operate on the PCLK. Note therefore that the operating
speed of modules such as the timer and SCI varies before and after the frequency is changed.

In addition, the waiting time for canceling software standby mode varies with the frequency change. For details, see
section 8.5.3.3, Setting Oscillation Settling Time after Software Standby Mode is Canceled.

2. The relationship among the system clock (ICLK), peripheral module clock (PCLK), and external bus clock (BCLK)
is ICLK > PCLK and ICLK > BCLK, and the ICLK has the highest priority. For this reason, if a setting that does
not meet these conditions is made, the PCLK and BCLK may have the clock frequency set by the ICK[3:0] bits in
SCKCR regardless of the settings of the PCK[3:0] and BCK][3:0] bits in SCKCR.

3. Note that when changing a clock frequency, it may change during an access to the external bus.

4.  After writing to the SCKCR, further writing to the same register before completion of the change in frequency is
ignored. In the case of continued writing to the SCKCR, confirm that values read from the SCKCR are actually the
most recently written values.

5. After writing to the SCKCR, transitions to software standby mode are prohibited until completion of the change in
frequency. Subsequent operation is not guaranteed if a transition to software standby mode is attempted while the
frequency is being changed. The interval between writing to the SCKCR and issuing of the WAIT instruction must
take up at least 11 cycles of the system clock.
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7.7.2 Notes on Resonator

Since various resonator characteristics relate closely to the user's board design, adequate evaluation is required on the
user side before use, referencing the resonator connection example shown in this section. The circuit constants for the
resonator depend on the resonator to be used and the stray capacitance of the mounting circuit. Therefore, the circuit
constants should be determined in full consultation with the resonator manufacturer. The voltage to be applied between

the resonator pins must be within the absolute maximum rating.

7.7.3 Notes on Board Design

When using a crystal resonator, place the resonator and its capacitors as close to the XTAL and EXTAL pins as possible.
Other signal lines should be routed away from the oscillation circuit as shown in figure 7.5 to prevent induction from

interfering with correct oscillation.

The XTAL pin and the reset pin are crossly arranged on the RX610 Group. Therefore, to avoid the reference from the
clock signal, the reset signal should be guarded by GND.

Prohibited —— = Signal A Signal B

This LSI

77‘7’ I I XTAL
77‘7_ | | EXTAL

Figure 7.5  Notes on Board Design for Oscillation Circuit

Figure 7.6 shows a recommended external circuit for the PLL circuit. Separate pins PLLVcc, PLLVss, Vee, and Vss from

the board power supply source, and be sure to insert bypass capacitors CPB and CB close to the pins.

Rp: 100Q
PLLVcc N
CPB: 0.1pF"
PLLVss T
Vcc
R L
CB: 0.1uF
vss |+ i

Note: * CB, CPB: Multilayer ceramic capacitor

Figure 7.6 Recommended External Circuit for PLL Circuit
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8. Low Power Consumption

8.1 Overview

The RX610 Group has functions to reduce power consumption, including a multi-clock function, BCLK output stop

function, module stop function, and a function for transition to low power consumption mode.

Table 8.1 lists the specifications of low power consumption. Table 8.2 shows the conditions to shift to low power
consumption mode, states of the CPU and peripheral modules, and mode canceling method.
After the reset state, this LSI enters the normal program execution state, but modules except the DTC and DMAC do not

operate.

Table 8.1  Specifications of Low Power Consumption

Item Description

Multi-clock function The frequency division ratio is settable independently for the system clock (ICLK), peripheral
module clock (PCLK), and external bus clock (BCLK).

BCLK output stop function BCLK output and high-output are selectable.

Module stop function Functions can be stopped for each peripheral module.

Function for transition to low Transition to low power consumption mode is enabled to stop the CPU, peripheral modules, and
power consumption mode oscillator.

Four low power consumption Sleep mode

modes All-module clock stop mode

Software standby mode
Deep software standby mode
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Table 8.2

Transition and Cancellation
of the Mode and the State of

Operation

Sleep Mode

All-Module Clock Stop

Mode

Transition and Cancellation of the Mode and the State of Operation

Software Standby
Mode

Deep Software
Standby Mode

Transition method

Control register +
instruction

Control register +

instruction

Control register +
instruction

Control register +
instruction

Canceling method

Interrupt

Interrupt**

External interrupt

External interrupt"‘2

State after cancellation*®

Program execution
state (interrupt
processing)

Program execution
state (interrupt

processing)

Program execution
state (interrupt
processing)

Program execution
state (reset
processing)

Oscillator Operating Operating Stopped Stopped
CPU Stopped Stopped Stopped Stopped
(Retained) (Retained) (Retained) (Undefined)
On-chip RAM 1 Operating Stopped Stopped Stopped
(0001 0000h to (Retained) (Retained) (Retained) (Undefined)
0001 FFFFh)
On-chip RAM 0 Operating Stopped Stopped Stopped
(0000 0000h to (Retained) (Retained) (Retained) (Retained/
0000 FEFFh) Undefined)**
Watchdog timer Operating Operating Stopped Stopped
(Retained) (Undefined)
8-bit timer (unit 0, unit 1)  Operating Operating*5 Stopped Stopped
(Retained) (Undefined)
Peripheral modules Operating Stopped*6 Stopped*6 Stopped
(Undefined)
I/0 ports Operating Retained*’ Retained*® Retained*®

Notes: "Stopped (Retained)" means that internal register values are retained and internal operations are suspended.

"Stopped (Undefined)" means that internal register values are undefined and power is not supplied to the internal

circuit.

1. External interrupt and some internal interrupts (8-bit timer and watchdog timer)

2. NMlI and only side A of IRQO to IRQ3. However, NMI and IRQ are enabled only when the corresponding bit in
DPSIER is set to 1.

Cancellation by the RES# pin is excluded. When canceled by the RES# pin, this LSI enters the reset state.

4. "Retained" or "Undefined" can be selected by the settings of the on-chip RAM Off 2, on-chip RAM Off 1, and
on-chip RAM Off 0 bits (RAMCUT2/RAMCUT1/RAMCUTO) in DPSBYC.

5. "Run" or "stop" can be selected by the settings of the 8-bit timer 3/2 (unit 1) module stop and 8-bit timer 1/0

(unit 0) module stop bits (MSTPA5/MSTPA4) in MSTPCRA.

6. Peripheral modules retain the state.

7. When P53 is set as the BCLK output, the 1/O port continues to operate as the BCLK output. For details, see
section 8.6, BCLK Output Control.

8. "Retained" or "High impedance" for the address bus and bus control signals (CS0# to CS7#, RD#, WRO0#,
WR1#, WR#, BCO#, and BC1#) can be selected by the setting of the output port enable bit (OPE) in SBYCR.
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SBYCR.SSBY =0
Reset state

WAIT instruction** Sleep mode

RES# pin = High

SBYCR.SSBY =0

All interrupts MSTPCRA.ACSE = 1

MSTPCRA = FFFFFF[C-F]Fh
MSTPCRB = FFFFFFFFh

WAIT instruction®*

»
< All-module clock stop mode
Interrupt*?
Program execution state WAIT instruction** (DPSBYCR.DPSBY = 0 and
(SBYCR.SSBY =1) no external interrupt is generated)
B

Software standby

External interrupt*® mode

Internal reset state

(DPSBYCR.DPSBY =1 and
no external interrupt is generated*°)

Deep software

External interrupt** standby mode

Program stopped state

——» : Transition after exception handling

1.

Notes: 2

When a WAIT instruction is executed, if a canceling source interrupt is received during a transition to the program
stopped state, the processing does not shift to the program stopped state and the interrupt exception handling starts.

NMI, IRQO to IRQ15, 8-bit timer interrupts, and watchdog timer interrupts.
However, 8-bit timer interrupts are enabled when the MSTPA5 or MSTPA4 bit in MSTPCRA is 0.

NMI and IRQO to IRQ15. However, IRQ is enabled only when the corresponding bit in SSIER of the ICU is 1.

NMI and side A of IRQO to IRQ3
However, NMI and IRQ are enabled only when the corresponding bit in DPSIER is 1.

If a conflict between a transition to deep software standby mode and generation of software standby mode canceling
source occurs, a mode transition may be made from software standby mode to program execution state through the
interrupt exception handling. In this case, transition to deep software standby mode does not occur.

For details, see section 8.7, Usage Notes.

When an interrupt source listed in note 4. is generated, an internal reset (deep software standby reset) is generated
for the time period specified with the DPSWCR.WTSTS][5:0] bits. Along with cancellation of an internal reset, deep
software standby mode is cancelled. When a deep software standby mode is cancelled, the program execution state
is entered, and reset exception handling is started.

When the RES# pin is driven low in any state, a transition to the reset state is made.

8. Low Power Consumption

Figure 8.1  Mode Transitions
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8.2 Register Descriptions

Table 8.3 is the list of low power consumption registers. For details on the system clock control register (SCKCR), see
section 7.2.1, System Clock Control Register (SCKCR).

Table 8.3  List of Low Power Consumption Registers

Value after
Register Name Symbol Reset Address Access Size
Standby control register SBYCR 4F00h 0008 000Ch 16
Module stop control register A MSTPCRA 67FF FFFFh 0008 0010h 32
Module stop control register B MSTPCRB FFFF FFFFh 0008 0014h 32
Module stop control register C MSTPCRC FFFF 0000h 0008 0018h 32
Deep standby control register DPSBYCR 31h 0008 C280h 8
Deep standby wait control register DPSWCR OFh 0008 C281h 8
Deep standby interrupt enable register DPSIER 00h 0008 C282h 8
Deep standby interrupt flag register DPSIFR 00h 0008 C283h 8
Deep standby interrupt edge register DPSIEGR 00h 0008 C284h 8
Reset status register RSTSR 00h 0008 C285h 8
Deep standby backup register 0 DPSBKRO xxh* 0008 C290h 8
Deep standby backup register 1 DPSBKR1 xxh* 0008 C291h 8
Deep standby backup register 2 DPSBKR2 xxh* 0008 C292h 8
Deep standby backup register 3 DPSBKR3 xxh* 0008 C293h 8
Deep standby backup register 4 DPSBKR4 xxh* 0008 C294h 8
Deep standby backup register 5 DPSBKR5 xxh* 0008 C295h 8
Deep standby backup register 6 DPSBKR6 xxh* 0008 C296h 8
Deep standby backup register 7 DPSBKR7 xxh* 0008 C297h 8
Deep standby backup register 8 DPSBKRS8 xxh* 0008 C298h 8
Deep standby backup register 9 DPSBKR9 xxh* 0008 C29%h 8
Deep standby backup register 10 DPSBKR10 xxh* 0008 C29Ah 8
Deep standby backup register 11 DPSBKR11 xxh* 0008 C29Bh 8
Deep standby backup register 12 DPSBKR12 xxh* 0008 C29Ch 8
Deep standby backup register 13 DPSBKR13 xxh* 0008 C29Dh 8
Deep standby backup register 14 DPSBKR14 xxh* 0008 C29Eh 8
Deep standby backup register 15 DPSBKR15 xxh* 0008 C29Fh 8
Deep standby backup register 16 DPSBKR16 xxh* 0008 C2A0h 8
Deep standby backup register 17 DPSBKR17 xxh* 0008 C2A1h 8
Deep standby backup register 18 DPSBKR18 xxh* 0008 C2A2h 8
Deep standby backup register 19 DPSBKR19 xxh* 0008 C2A3h 8
Deep standby backup register 20 DPSBKR20 xxh* 0008 C2A4h 8
Deep standby backup register 21 DPSBKR21 xxh* 0008 C2A5h 8
Deep standby backup register 22 DPSBKR22 xxh* 0008 C2A6h 8
Deep standby backup register 23 DPSBKR23 xxh* 0008 C2A7h 8
Deep standby backup register 24 DPSBKR24 xxh* 0008 C2A8h 8
Deep standby backup register 25 DPSBKR25 xxh* 0008 C2A%h 8
Deep standby backup register 26 DPSBKR26 xxh* 0008 C2AAh 8
Deep standby backup register 27 DPSBKR27 xxh* 0008 C2ABh 8
Deep standby backup register 28 DPSBKR28 xxh* 0008 C2ACh 8
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Value after
Register Name Symbol Reset Address Access Size
Deep standby backup register 29 DPSBKR29 xxh* 0008 C2ADh 8
Deep standby backup register 30 DPSBKR30 xxh* 0008 C2AEh 8
Deep standby backup register 31 DPSBKR31 xxh* 0008 C2AFh 8
Note:

* DPSBKRO to DPSBKR31 are not initialized and their values are undefined immediately after power-on.
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8.2.1 Standby Control Register (SBYCR)
Address: 0008 000Ch
b15 b14 b13 b12 b11 b10 b9 b8
I I
SSBY OPE — STS[4:0]
| |
Value after reset: 0 1 0 0 1 1 1 1
b7 b6 b5 b4 b3 b2 bl b0
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b7tob0 — Reserved These bits are always read as 0. The write value should R/W
always be 0.
b1l2 to b8 STS[4:0] Standby Timer Select b12 b8 R/W

0 0 1 0 1: Waiting time = 64 states

00 11 0: Waiting time = 512 states
00 11 1: Waiting time = 1024 states

0 1 0 0 0: Waiting time = 2048 states

0 1 0 0 1: Waiting time = 4096 states

0 1 01 0: Waiting time = 16384 states
0101 1: Waiting time = 32768 states
0 1 1 0 0: Waiting time = 65536 states
0110 1: Waiting time = 131072 states
0111 0: Waiting time = 262144 states
0111 1:Waiting time = 524288 states
Settings other than above are prohibited.

b13 — Reserved This bit is always read as 0. The write value should always R/W
be 0.
b14 OPE Output Port Enable 0: In software standby mode or deep software standby R/W

mode, the address bus and bus control signals are set to
the high-impedance state.

1: In software standby mode or deep software standby
mode, the address bus and bus control signals retain the
output state.

b15 SSBY Software Standby 0: Shifts to sleep mode or all-module clock stop mode R/W
after the WAIT instruction is executed
1: Shifts to software standby mode after the WAIT instruction
is executed

SBYCR is used to control software standby mode.
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STS[4:0] Bits (Standby Timer Select)
These bits select the time for this LSI to wait until the clock is stabilized when software standby mode is canceled by an

external interrupt.

In the case of crystal oscillation, see table 8.4 and make a selection according to the operating frequency so that the
waiting time is no less than the oscillation settling time. When an external clock is used, the PLL circuit settling time is

necessary. Select a waiting time referring to table 8.4.

During the oscillation settling time, the standby timer is counted on the peripheral module clock (PCLK) frequency. Note

this in multi-clock mode.

OPE Bit (Output Port Enable)
The OPE bit specifies whether to retain the output of the address bus and bus control signals (CSO0# to CS7#, RD#, WRO0#,
WRI1#, WR#, BCO#, and BC1#) in software standby mode or deep software standby mode, or to set the output to the

high-impedance state.

SSBY Bit (Software Standby)
The SSBY bit specifies the transition destination after the WAIT instruction is executed.

When the SSBY bit is set to 0, the LSI enters either sleep mode or all-module clock stop mode after execution of the
WAIT instruction, according to the setting of the MSTPCRA and MSTPCRB registers. When the SSBY bit is set to 1,
the LSI enters software standby mode after execution of the WAIT instruction. In this case, when the DPSBY bit in
DPSBYCR is 1, the LSI enters deep software standby mode after software standby mode. For details, see section 8.5,

Low Power Consumption Modes.

This bit is not cleared to 0 when software standby mode is canceled by an external interrupt and the LSI enters normal
mode. Write 0 to this bit to clear.

When the WDT is used in watchdog timer mode, the setting of this bit is invalid and the LSI always enters sleep mode or

all-module clock stop mode after the WAIT instruction is executed.
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8.2.2 Module Stop Control Register A (MSTPCRA)
Address: 0008 0010h
b31 b30 b29 b28 b27 b26 b25 b24
ACSE — — MSTPA28 | MSTPA27 = = =
Value after reset: 0 1 1 0 0 1 1 1
b23 b22 b21 b20 b19 b18 b17 b16
MSTPA23 | MSTPA22 [ MSTPA21 | MSTPA20|MSTPA19 — = =
Value after reset: 1 1 1 1 1 1 1 1
b15 b14 b13 b12 b1l b10 b9 b8
MSTPA15 MSTPA14 MSTPA13|MSTPA12 | MSTPA1l| MSTPA10 — —
Value after reset: 1 1 1 1 1 1 1 1
b7 b6 b5 b4 b3 b2 bl b0
— — MSTPAS5 | MSTPA4 — — — —
Value after reset: 1 1 1 1 1 1 1 1
Bit Symbol Bit Name Description R/W
b3 to b0 — Reserved These bits are always read as 1. The write R/W
value should always be 1.
b4 MSTPA4 8-Bit Timer 3/2 (Unit 1) Module Stop  Target module: TMR3/TMR2 R/W
0: The module stop state is canceled
1: Transition to the module stop state is made
b5 MSTPAS 8-Bit Timer 1/0 (Unit 0) Module Stop  Target module: TMR1/TMRO R/W
0: The module stop state is canceled
1: Transition to the module stop state is made
b9 to b6 — Reserved These bits are always read as 1. The write R/W
value should always be 1.
b10 MSTPA10 Programmable Pulse Generator 1 Target module: PPG1 R/W
(Unit 1) Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b1l MSTPA11l Programmable Pulse Generator 0 Target module: PPGO R/W
(Unit 0) Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b12 MSTPA12 16-Bit Timer Pulse Unit 1 (Unit 1) Target module: TPU unit 1 (TPU6 to TPU11) R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b13 MSTPA13 16-Bit Timer Pulse Unit O (Unit 0) Target module: TPU unit 0 (TPUO to TPUS5) R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b14 MSTPA14 Compare Match Timer 1 (Unit 1) Target module: CMT unit 1 (CMT2, CMT3) R/W

Module Stop

0: The module stop state is canceled
1: Transition to the module stop state is made
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Bit

Symbol

Bit Name

Description

R/W

b15

MSTPA15

Compare Match Timer 0 (Unit 0)
Module Stop

Target module: CMT unit 0 (CMTO, CMT1)
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b18 to b16

Reserved

These bits are always read as 1. The write
value should always be 1.

RW

b19

MSTPA19

D/A Converter Module Stop

Target module: DA
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b20

MSTPA20

A/D Converter (Unit 3) Module Stop

Target module: AD3
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b21

MSTPA21

A/D Converter (Unit 2) Module Stop

Target module: AD2
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b22

MSTPA22

A/D Converter (Unit 1) Module Stop

Target module: AD1
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b23

MSTPA23

A/D Converter (Unit 0) Module Stop

Target module: ADO
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b26 to b24

Reserved

These bits are always read as 1. The write
value should always be 1.

R/W

b27

MSTPA27

Data Transfer Controller Module Stop

Target module: DTC
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b28

MSTPA28

DMA Controller Module Stop

Target module: DMAC
0: The module stop state is canceled
1: Transition to the module stop state is made

R/W

b30, b29

Reserved

These bits are always read as 1. The write
value should always be 1.

R/W

b31

ACSE™

All-Module Clock Stop Mode Enable

0: All-module clock stop mode is disabled
1: All-module clock stop mode is enabled

R/W

MSTPCRA is used to control the module stop state.

ACSE Bit (All-Module Clock Stop Mode Enable)
The ACSE bit enables or disables all-module clock stop mode for reducing supply current by stopping the bus controller

and I/O ports when the CPU executes the WAIT instruction after the module stop state has been specified for all
modules”? controlled by MSTPCRA and MSTPCRB.

Notes: 1. When the SBYCR.SSBY and MSTPCRA.ACSE bits are both 0, sleep mode is entered after WAIT instruction

execution.

2. Whether to stop the 8-bit timers or not can be selected by the MSTPAS and MSTPA 4 bits.
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8.2.3 Module Stop Control Register B (MSTPCRB)
Address: 0008 0014h
b31 b30 b29 b28 b27 b26 b25 b24
MSTPB31|MSTPB30|MSTPB29|MSTPB28 | MSTPB27 |MSTPB26 | MSTPB25 —
Value after reset: 1 1 1 1 1 1 1 1
b23 b22 b21 b20 b19 b18 b17 b16
MSTPB23 — MSTPB21 MSTPB20 — — — —
Value after reset: 1 1 1 1 1 1 1 1
b15 b14 b13 b12 b1l b10 b9 b8
Value after reset: 1 1 1 1 1 1 1 1
b7 b6 b5 b4 b3 b2 bl b0
Value after reset: 1 1 1 1 1 1 1 1
Bit Symbol Bit Name Description R/W
b19tob0 — Reserved These bits are always read as 1. The write R/W
value should always be 1.
b20 MSTPB20 I°C Bus Interface 1 (Unit 1) Module Stop Target module: RIIC1 R/W
0: The module stop state is canceled
1: Transition to the module stop state is made
b21 MSTPB21 I°C Bus Interface 0 (Unit 0) Module Stop Target module: RIICO R/W
0: The module stop state is canceled
1: Transition to the module stop state is made
b22 — Reserved This bit is always read as 1. The write value R/W
should always be 1.
b23 MSTPB23 CRC Calculator Module Stop Target module: CRC R/W
0: The module stop state is canceled
1: Transition to the module stop state is made
b24 — Reserved This bit is always read as 1. The write value R/W
should always be 1.
b25 MSTPB25 Serial Communication Interface 6 Target module: SCI6 R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b26 MSTPB26 Serial Communication Interface 5 Target module: SCI5 R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b27 MSTPB27 Serial Communication Interface 4 Target module: SCI4 R/W

Module Stop

0: The module stop state is canceled
1: Transition to the module stop state is made
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Bit Symbol Bit Name Description R/W
b28 MSTPB28 Serial Communication Interface 3 Target module: SCI3 R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b29 MSTPB29 Serial Communication Interface 2 Target module: SCI2 R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b30 MSTPB30 Serial Communication Interface 1 Target module: SCI1 R/W
Module Stop 0: The module stop state is canceled
1: Transition to the module stop state is made
b31 MSTPB31 Serial Communication Interface 0 Target module: SCIO R/W

Module Stop

0: The module stop state is canceled
1: Transition to the module stop state is made

MSTPCRB is used to control the module stop state.

RO1UHO0032EJ0120 Rev.1.20

Feb 20, 2013

RENESAS

Page 179 of 1006



RX610 Group 8. Low Power Consumption

8.2.4 Module Stop Control Register C (MSTPCRC)
Address: 0008 0018h
b31 b30 b29 b28 b27 b26 b25 b24
Value after reset: 1 1 1 1 1 1 1 1
b23 b22 b21 b20 b19 b18 b17 b16
Value after reset: 1 1 1 1 1 1 1 1
b15 b14 b13 b12 b1l b10 b9 b8
Value after reset: 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 b1l b0

— — MSTPC1 | MSTPCO

Value after reset: 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Description R/W

b0 MSTPCO* RAMO Module Stop Target module: RAMO (0000 0000h to 0000 FFFFh) R/W
0: RAMO run
1: RAMO stop

bl MSTPC1* RAM1 Module Stop Target module: RAM1 (0001 0000h to 0001 FFFFh) R/W
0: RAM1 run
1: RAML1 stop

b15 to b2 — Reserved These bits are always read as 0. The write value R/W

should always be 0.

b31ltoble — Reserved These bits are always read as 1. The write value R/W
should always be 1.

Note: * The MSTPCO or MSTPCL1 bit should not be set to 1 during access to the on-chip RAMO or RAML1. The on-chip
RAM 0 or RAM 1 should not be accessed with the MSTPCO or MSTPC1 bit set to 1.

MSTPCRC is used to control the module stop state.
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8.2.5 Deep Standby Control Register (DPSBYCR)
Address: 0008 C280h
b7 b6 b5 b4 b3 b2 b1l b0
DPSBY | IOKEEP |RAMCUT2RAMCUT1 — — — RAMCUTO
Value after reset: 0 0 1 1 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 RAMCUTO On-Chip RAM Off 0 b5 b4 b0 RW

0 0 0: Power is supplied to the on-chip RAM (RAMO*) in deep
software standby mode

11 1: Power is not supplied to the on-chip RAM (RAMO*) in deep
software standby mode

Settings other than above are prohibited.

b3tobl — Reserved These bits are always read as 0. The write value should always R/W
be 0.

b4 RAMCUT1 On-Chip RAM Off 1  See the description of the RAMCUTO bit R/W

b5 RAMCUT2 On-Chip RAM Off 2  See the description of the RAMCUTO bit R/W

b6 IOKEEP I/O Port Retention 0: Deep software standby mode and I/O port retention are R/W

canceled simultaneously
1: I/O port retention is canceled when 0 is written to the IOKEEP
bit after deep software standby mode is canceled
b7 DPSBY Deep Software SSBY b7 R/W
Standby 0 0: Transition to sleep mode is made after the WAIT
instruction is executed
0 1: Transition to sleep mode is made after the WAIT
instruction is executed

1 O: Transition to software standby mode is made after the
WAIT instruction is executed

1 1: Transition to deep software standby mode is made after
the WAIT instruction is executed

Note: * For the on-chip RAM address space, see table 8.2.

DPSBYCR is used to control deep software standby mode.

DPSBYCR is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that
cancels deep software standby mode.

RAMCUT] Bits (On-Chip RAM Off j) (j = 0 to 2)

These bits control the internal power supply to the on-chip RAM modules in deep software standby mode.

The on-chip RAM address space is divided into the RAM 0 area and RAM 1 area. For the on-chip RAM address space,
see table 8.2.

Only the internal power supply of RAMO can be controlled by the setting of bits RAMCUTO0, RAMCUT]I, and
RAMCUT?2.

The internal power supply of RAM1 is stopped in deep software standby mode regardless of the setting of bits
RAMCUTO, RAMCUT1, and RAMCUT?2.
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IOKEEP Bit (I/O Port Retention)
In deep software standby mode, I/O ports keep retaining the same states from software standby mode. The IOKEEP bit
specifies whether to keep retaining the I/O port states from deep software standby mode even after deep software standby

mode is canceled, or to cancel retaining the I/O port states.

DPSBY Bit (Deep Software Standby)
The DPSBY bit controls transitions to deep software standby mode.

When the WAIT instruction is executed while the SSBY and DPSBY bits in SBYCR are 1, the LSI enters deep software
standby mode through software standby mode.

This bit is not cleared to 0 when deep software standby mode is canceled by the external interrupt pin. Write 0 to this bit

to clear.

When the WDT is used in watchdog timer mode, the setting of this bit is invalid. In this case, even when the SSBY and
DPSBY bits in SBYCR are set to 1, the LSI always enters sleep mode or all-module clock stop mode after the WAIT

instruction is executed.
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8.2.6

Address: 0008 C281h

b7 b6 b5 b4

Deep Standby Wait Control Register (DPSWCR)

b3 b2

bl b0

[
WTSTS[5:0]
|

Value after reset: 0 0 0 0

Bit Symbol Bit Name

1 1

Description

R/W

b5to b0 WTSTS[5:0] b5
000101
000110:
000111
001000:
001001:
001010:
001011
001100:
001101
001110:
001111

Deep Software Standby
Waiting Time

b0

Waiting time = 64 states
Waiting time = 512 states
Waiting time = 1024 states
Waiting time = 2048 states
Waiting time = 4096 states
Waiting time = 16384 states
Waiting time = 32768 states
Waiting time = 65536 states
Waiting time = 131072 states
Waiting time = 262144 states
Waiting time = 524288 states

RW

b7, b6 Reserved

These bits are always read as 0.The write value should

always be 0.

RW

DPSWCR is used to select the time for this LSI to wait until the clock is stabilized when deep software standby mode is

canceled by the external interrupt pin.

DPSWCR is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that

cancels deep software standby mode.

WTSTS[5:0] Bits (Deep Software Standby Waiting Time)

These bits select the time for this LSI to wait until the clock is stabilized when deep software standby mode is canceled

by the external interrupt pin. When using deep software standby mode, set the WTSTS[5:0] bits before a transition to

deep software standby mode is made.

In the case of crystal oscillation, see table 8.5 and make a selection according to the operating frequency so that the

waiting time is no less than the oscillation settling time. When an external clock is used, the PLL circuit settling time is

necessary. Select a waiting time referring to table 8.5.

During the oscillation settling time, the counter is counted on the EXTAL input clock frequency.
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8.2.7 Deep Standby Interrupt Enable Register (DPSIER)
Address: 0008 C282h
b7 b6 b5 b4 b3 b2 bl b0
DNMIE — — — DIRQ3E | DIRQ2E | DIRQ1E | DIRQOE
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 DIRQOE IRQO Pin Enable 0: Canceling deep software standby mode by the IRQO pin is R/W
disabled
1: Canceling deep software standby mode by the IRQO pin is
enabled
bl DIRQ1E IRQ1 Pin Enable 0: Canceling deep software standby mode by the IRQ1 pin is R/W
disabled
1: Canceling deep software standby mode by the IRQ1 pin is
enabled
b2 DIRQ2E IRQ2 Pin Enable 0: Canceling deep software standby mode by the IRQ2 pin is R/W
disabled
1: Canceling deep software standby mode by the IRQ2 pin is
enabled
b3 DIRQ3E IRQ3 Pin Enable 0: Canceling deep software standby mode by the IRQ3 pin is R/W
disabled
1: Canceling deep software standby mode by the IRQ3 pin is
enabled
b6tob4d — Reserved These bits are always read as 0. The write value should always R/W
be 0.
b7 DNMIE NMI Pin Enable 0: Canceling deep software standby mode by the NMI pin is R/(W)*
disabled
1: Canceling deep software standby mode by the NMI pin is
enabled

Note: * A1 can be written only once. Once 1 is written to the DNMIE bit, subsequent write accesses are disabled.

DPSIER is used to enable or disable the external interrupt pin that cancels deep software standby mode.

DPSIER is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that cancels
deep software standby mode.

Note that modifying the DPSIER register setting causes a change in the internal state of control over the input buffer of
the corresponding pin. At that time, an edge might be generated internally according to the pin state, and if this happens,
it leads to setting of the DPSIFR register value to 1. Before causing a shift to deep software standby mode, set the
DPSIFR register value to 0.

Also note that the input buffer is disabled on a transition to deep software standby mode if the value of the DPSIER
register is 0. At that time, an edge might be generated internally according to the pin state, and if this happens, it leads to
setting of the DPSIFR register value to 1. In this case, however, if the DPSIEGR register value is 0, no rising edges are
detected and thus the DPSIFR register value will not be 1.
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8.2.8 Deep Standby Interrupt Flag Register (DPSIFR)
Address: 0008 C283h
b7 b6 b5 b4 b3 b2 bl b0
DNMIF — — — DIRQ3F | DIRQ2F | DIRQ1F | DIRQOF
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 DIRQOF IRQO Deep Standby Cancel Flag : No cancel request by the IRQO pin is generated R/(W)*

: A cancel request by the IRQO pin is generated

bl DIRQ1F IRQ1 Deep Standby Cancel Flag : No cancel request by the IRQ1 pin is generated R/(W)*
: A cancel request by the IRQ1 pin is generated

0
1
0
1
b2 DIRQ2F IRQ2 Deep Standby Cancel Flag 0: No cancel request by the IRQ2 pin is generated R/(W)*
1
0
1

: A cancel request by the IRQ2 pin is generated

b3 DIRQ3F IRQ3 Deep Standby Cancel Flag : No cancel request by the IRQ3 pin is generated R/(W)*
: A cancel request by the IRQ3 pin is generated
b6tob4d — Reserved These bits are always read as 0. The write value  R/W
should always be 0.
b7 DNMIF NMI Deep Standby Cancel Flag  0: No cancel request by the NMI pin is generated  R/(W)*

1: A cancel request by the NMI pin is generated

Note: * Only O can be written to this bit.

DPSIFR is used to hold the request for canceling deep software standby mode.

Each flag is set to 1 when a cancel request specified by the deep standby interrupt edge register (DPSIEGR) is generated.
Since each flag is set to 1 when a cancel request is generated in any mode, a transition to deep software standby mode
should be made after DPSIFR is cleared to 0. Furthermore, changing the corresponding P3.ICR or DPSIER setting may
lead to a flag being set to 1. When clearing DPSIFR to 0 after changing the P3.ICR or DPSIER setting, wait for at least 6
cycles of the PCLK before reading DPSIFR and then writing 0 to DPSIFR. For example, reading DPSIER secures at least
6 cycles of the PCLK.

DPSIFR is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that cancels
deep software standby mode.

DIRQnF Flags (IRQn Deep Standby Cancel Flag) (n =0to 3)
These flags indicate that a cancel request by the IRQn pin has been generated.

[Setting condition]
e When a cancel request by the IRQn pin specified by DPSIEGR is generated
[Clearing condition]

e When each bit is read as 1 and then written by 0

DNMIF Flag (NMI Deep Standby Cancel Flag)
This flag indicates that a cancel request by the NMI pin has been generated.

[Setting condition]
e When a cancel request by the NMI pin specified by DPSIEGR is generated
[Clearing condition]

e When this bit is read as 1 and then written by 0
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8.2.9 Deep Standby Interrupt Edge Register (DPSIEGR)
Address: 0008 C284h
b7 b6 b5 b4 b3 b2 b1l bo
DNMIEG — — — DIRQ3EG | DIRQ2EG | DIRQ1EG | DIRQOEG
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b0 DIRQOEG IRQO Edge Select 0: A cancel request is generated at a falling edge R/W
1: A cancel request is generated at a rising edge
bl DIRQ1EG IRQ1 Edge Select 0: A cancel request is generated at a falling edge R/W
1: A cancel request is generated at a rising edge
b2 DIRQ2EG IRQ2 Edge Select 0: A cancel request is generated at a falling edge R/W
1: A cancel request is generated at a rising edge
b3 DIRQ3EG IRQ3 Edge Select 0: A cancel request is generated at a falling edge R/W
1: A cancel request is generated at a rising edge
b6tob4d — Reserved These bits are always read as 0.The write value should R/W
always be 0.
b7 DNMIEG NMI Edge Select 0: A cancel request is generated at a falling edge R/W

1: A cancel request is generated at a rising edge

DPSIEGR is used to select an edge of the cancel signal for canceling deep software standby mode.

DPSIEGR is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that
cancels deep software standby mode.
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8.2.10 Reset Status Register (RSTSR)
Address: 0008 C285h

b7 b6 b5 b4 b3 b2 bl b0
DPSRSTF — — — — — — —
Value after reset: 0 0 0 0 0 0 0 0
Bit Symbol Bit Name Description R/W
b6tob0 — Reserved These bits are always read as 0. The write value should R/W
always be 0.
b7 DPSRSTF Deep Software 0: No deep software standby mode canceling source by an R/(W)*
Standby Reset Flag external interrupt is generated

1: A deep software standby mode canceling source by an
external interrupt is generated

Note: * Only 0 can be written to clear the flag.
RSTSR indicates an internal reset generation source.

DPSRSTF Flag (Deep Software Standby Reset Flag)
The DPSRSTF flag indicates that deep software standby mode has been canceled by an external interrupt source
specified by DPSIER and DPSIEGR and an internal reset has been generated.

This flag is initialized by the reset signal from the RES# pin, but is not initialized by the internal reset signal that cancels
deep software standby mode.

[Setting condition]
e When deep software standby mode is canceled by an external interrupt source
[Clearing condition]

e When this bit is read as 1 and then written by 0

8.2.11 Deep Standby Backup Register (DPSBKRYy) (y = 0 to 31)

Address: 0008 C290h to 0008 C2AFh
b7 b6 b5 b4 b3 b2 bl b0

BKUPmM7 | BKUPmM6 | BKUPmM5 | BKUPmM4 | BKUPmM3 | BKUPmM2 | BKUPmM1 | BKUPmMO

Value after reset: X X X X X X X X

DPSBKRYy is an 8-bit readable/writable register to store data during deep software standby mode.
The value of this register is retained even in deep software standby mode where on-chip RAM data is not retained.

DPSBKRYy is not initialized and the register value is undefined immediately after power-on.
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8.3 Multi-Clock Function
When the ICK[3:0], BCK[3:0], and PCK[3:0] bits in SCKCR are set, the clock frequency changes.

The CPU and bus masters operate on the operating clock specified by the ICK[3:0] bits. Peripheral modules operate on
the operating clock specified by the PCK[3:0] bits. The external bus operates on the operating clock specified by the
BCK]3:0] bits. For details, see section 7, Clock Generation Circuit.

8.4 Module Stop Function
The module stop function can be set for each on-chip peripheral module.

When the MSTPyj bit (y=A to C,j =0 to 31) in MSTPCRA to MSTPCRC is set to 1, the specified module stops
operating and enters the module stop state, but the CPU continues to operate independently. Clearing the MSTPmi bit to
0 cancels the module stop state, allowing the module to restart operating at the end of the bus cycle.

The internal states of modules are retained in the module stop state.

After a reset, all modules other than the DMAC, DTC, and on-chip RAM are placed in the module stop state. No

read/write access can be made to the registers of the module that are in the module stop state.
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8.5 Low Power Consumption Modes
8.5.1 Sleep Mode

8.5.1.1 Transition to Sleep Mode
When the WAIT instruction is executed while the SSBY bit in SBYCR is 0, the CPU enters sleep mode.

In sleep mode, the CPU stops operating but the contents of its internal registers are retained. Other peripheral functions

do not stop.
To use sleep mode, make the following settings and then execute a WAIT instruction.

Clear the PSW.I bit™' of the CPU to 0.
2. Set the interrupt destination to be used for recovery from sleep mode to the CPU.

Set the priority ™ of the interrupt to be used for recovery from sleep mode to a level higher than the setting of the
PSW.IPL[2:0] bits™' of the CPU.

4. Set the IERm.IEN; bit™? for the interrupt to be used for recovery from sleep mode to 1.

5.  For the last I/O register to which writing proceeded, read the register to confirm that the value written has been
reflected.

6. Execute the WAIT instruction (this automatically sets the PSW.I bit™' of the CPU to 1).

Notes: 1. For details, see section 2, CPU.
2. For details, see section 10, Interrupt Control Unit (ICU).

8.5.1.2 Canceling Sleep Mode

Sleep mode is canceled by any interrupt, reset signal from the RES# pin, or a reset caused by a watchdog timer overflow.
e Canceling by an interrupt
When an interrupt occurs, sleep mode is canceled and the interrupt exception handling starts. If a maskable interrupt

has been masked by the CPU (the priority level*' of the interrupt has been set to a value lower than that of the
IPL[2:0] bits** in PSW of the CPU), sleep mode is not canceled.

Notes: 1. For details, see section 10, Interrupt Control Unit (ICU).
2. For details, see section 2, CPU.

e Canceling by the RES# pin
When the RES# pin is driven low, the LSI enters the reset state. When the RES# pin is driven high after the reset
signal is input for a predetermined time period, the CPU starts the reset exception handling.

e Canceling by a watchdog timer overflow reset

Sleep mode is canceled by an internal reset generated by a watchdog timer overflow.
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8.5.2 All-Module Clock Stop Mode

8.5.2.1 Transitions to All-Module Clock Stop Mode

When the following two conditions are satisfied, executing the WAIT instruction with the SSBY bit in SBYCR cleared to
0 will cause the transition to all-module clock stop mode at the end of the bus cycle.*'

° The ACSE bit in MSTPCRA is setto 1.

e  All the modules controlled by the MSTPCRA and MSTPCRB registers except for the 8-bit timers (units 0 and 1)
are set in the module stop state (MSTPCRA = FFFFFF[C to F]Fh, MSTPCRB = FFFFFFFFh).

In all-module clock stop mode, the CPU, the bus controller, the I/O ports, and all the peripheral modules except for the

8-bit timers** and the watchdog timers are stopped.

If a further reduction in supply current is required beyond that in all-module clock stop mode, stop the target modules for
which operation or stopping is controlled by MSTPCRC.

When all-module clock stop mode is in use, issue a WAIT instruction after making the following settings.

Clear the I bit*® in PSW of the CPU to 0.

2. Set the priority** of the interrupt to be used for recovery from all-module clock stop mode to a level higher than the
setting of the IPL[2:0] bits*® in PSW.

3. Set the IEN;j bit** in IERm for the interrupt to be used for recovery from all-module clock stop mode to 1.
Make either of the following settings for interrupts that are not to be used for recovery from all-module clock stop
mode.
e Setthe priority”‘4 of interrupts*’ that are not to be used for recovery from all-module clock stop mode to a level
lower than the setting of the IPL[2:0] bits*’ in PSW of the CPU.

e Set the IEN]j bit** in IERm for the interrupt*’ that is not to be used for recovery from all-module clock stop
mode to 0.

5. Execute a WAIT instruction (executing a WAIT instruction causes automatic setting of the I bit**> in PSW of the
CPU to 1).

Notes: 1. The state of DTC or DMAC operations can make transitions to module stop mode impossible. Before setting
the MSTPA28 or MSTPA27 bits in MSTPCRA to 1, clear the DMST bit in DMSCNT of the DMAC and the
DTCST bit in DTCST of the DTC to 0 so that the DTC or DMAC is not initiated.

The MSTPA4 and MSTPAS bits of the MSTPCRA register select operation or stopping of these modules.
For details, see section 2, CPU.

For details, see section 10, Interrupt Control Unit (ICU).

Executing a WAIT instruction while a peripheral module is operating creates a possibility of recovery from
all-module clock-stop mode being triggered by an interrupt that could not normally act as a trigger for
recovery. Interrupts that can act as triggers for recovery thus include all interrupts which can be set by the
various [IERm.IEN; bits and the PSW.IPL[2:0] bits, as well as the interrupts that are intended to act as triggers
for recovery.

vk v
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8.5.2.2 Release from All-Module Clock Stop Mode

Release from all-module clock stop mode is triggered by an external interrupt (the NMI pin or any pin from among IRQO0
to IRQ15), the signal on the RES# pin, or an internal interrupt (from an 8-bit timer*' or the watchdog timer), and normal
program execution resumes once handling of the given exception is complete. However, note that in cases where a
maskable interrupt has been masked by the CPU (the priority level** of the interrupt has been set to a value lower than
that of the IPL[2:0] bits** in PSW of the CPU) or a maskable interrupt has been set up as a trigger for transfer by the
DTC or DMAC, the interrupt will not trigger release from all-module clock stop mode.

Notes: 1 The MSTPA4 and MSTPAS bits of register MSTPCRA select operation or stopping of these modules.
2. For details, see section 10, Interrupt Control Unit (ICU).
3. For details, see section 2, CPU.
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8.5.3 Software Standby Mode

8.5.3.1 Transition to Software Standby Mode

When the WAIT instruction is executed with the SSBY bit in SBYCR set to 1 and the DPSBY bit in DPSBYCR cleared
to 0, a transition to software standby mode is made. In this mode, the CPU, on-chip peripheral functions, and all the
oscillator functions stop. However, the contents of the CPU internal registers, on-chip RAM data, on-chip peripheral
functions, and the states of the I/O ports are retained. Whether the address bus and bus control signals are placed in the
high-impedance state or the output state is retained can be specified by the OPE bit in SBYCR. This mode allows
significant reduction in power consumption because the oscillator stops in this mode.

When a transition to software standby mode is made, the system clock (ICLK) and peripheral module clock (PCLK)
should be operating at the same frequency. If not, be sure to change the system clock (ICLK) or peripheral module clock
(PCLK) setting, before executing a WAIT instruction.

In addition, before executing a WAIT instruction, be sure to clear both the DMST bit in DMSCNT of the DMAC and the
DTCST bit in DTCST in the DTC to 0.

When the WDT is used in watchdog timer mode, no transition to software standby mode is made. Stop the WDT before
executing the WAIT instruction.

When software standby mode is in use, issue a WAIT instruction after making the following settings.

Clear the I bit*! in PSW of the CPU to 0.

2. Set the priority** of the interrupt to be used for recovery from software standby mode to a level higher than the
setting of the IPL[2:0] bits*" in PSW.

3. Set the IENj bit** in IERm for the interrupt to be used for recovery from software standby mode to 1.
4. Make either of the following settings for interrupts that are not to be used for recovery from software standby mode.

e Setthe priority”‘2 of interrupts** that are not to be used for recovery from software standby mode to a level lower
than the setting of the IPL[2:0] bits*' in PSW of the CPU.

e Set the IENj bit*? in IERm for the interrupt** that is not to be used for recovery from software standby mode to
0.

5. Execute a WAIT instruction (executing a WAIT instruction causes automatic setting of the I bit*' in PSW of the
CPU to 1).

Notes: 1. For details, see section 2, CPU.

2. For details, see section 10, Interrupt Control Unit (ICU).

3. Executing a WAIT instruction while a peripheral module is operating creates a possibility of recovery from
software standby mode being triggered by an interrupt that could not normally act as a trigger for recovery.
In addition, the interrupt status flag of an interrupt IRQO to IRQ15, which is not specified as a trigger for
recovery, might be set in software standby mode, and thus an unexpected exception handling that is not the
trigger for recovery will be started.
Interrupts that can act as triggers for recovery thus includes all interrupts which can be set by the various
IERi.IEN; bits and the PSW.IPL[2:0] bits, as well as the interrupts that are intended to act as triggers for
recovery.
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8.5.3.2 Canceling Software Standby Mode

Software standby mode is canceled by an external interrupt (NMI or IRQO to IRQ15*") or the reset signal from the RES#

pin.

1.

Canceling by an interrupt

When an NMI or IRQO to IRQ15*" interrupt request signal is input, clock oscillation starts, and stable clocks are
supplied to the entire LSI after the time selected by the STS[4:0] bits in SBYCR has passed, software standby mode
is canceled, and the interrupt exception handling is started.

To cancel software standby mode by an interrupt IRQO to IRQ15*', set the corresponding enable bit (IENj bit in
IERm)** to 1 and mask interrupts with a higher priority than interrupts IRQO to IRQ15*".

To cancel software standby mode by an interrupt IRQO to IRQ15 for which edge detection is set, 0 should be written
to the status flag (the IR bit in IRn of the ICU) of the corresponding interrupt at the beginning of the exception
handler for the interrupt.

In addition, the interrupt status flag of an interrupt IRQO to IRQ15, which is not specified as a trigger for recovery,

might be set in software standby mode*’. Therefore, clear the IR flag after the recovery from software standby mode.

Notes: 1 An interrupt from among IRQO to IRQ15 cannot be used as a trigger for release from software standby mode

if the corresponding SSIj bit (j = 15 to 0) in SSIER of the ICU has been set to 0. For details, see section 10,
Interrupt Control Unit (ICU).

2 For details, see section 10, Interrupt Control Unit (ICU).
3. For details, see section 10.6.2, Return from Software Standby Mode.

2. Canceling by the RES# pin
When the RES# pin is driven low, clock oscillation starts and at the same time the clocks are supplied to the entire
LSI. Be sure to hold the RES# pin low until the clock oscillation settles. When the RES# pin is driven high, the CPU
begins the reset exception handling.
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8.5.3.3 Setting Oscillation Settling Time after Software Standby Mode is Canceled
Set the STS[4:0] bits in SBYCR as follows:

1. When using a crystal resonator

Set the STS[4:0] bits so that the waiting time is no less than the oscillation settling time.

Table 8.4 shows operating frequencies and waiting time corresponding to each setting of the STS[4:0] bits.
2. When using an external clock

The PLL circuit settling time is necessary. Set the waiting time referring to table 8.4.

Table 8.4  Oscillation Settling Time Setting

Waiting Time PCLK* (MHz)
STS4 STS3 STS2 STS1 STSO (States) 50 25 8 Unit
0 0 0 0 0 Reserved — — — us
1 Reserved — — —
1 0 Reserved — — —
1 Reserved — — —
1 0 0 Reserved — — —
1 64 1.3 2.6 8.0
1 0 512 10.25 20.5 64.0
1 1024 20.5 41.0 128.0
1 0 0 0 2048 40.95 81.9 256.0
1 4096 0.08 0.16 0.51 ms
1 0 16384 0.33 0.66 2.05
1 32768 0.655 1.31 4.10
1 0 0 65536 1.31 2.62 8.19
1 131072
1 0 262144
1 524288
1 X X X X Reserved — — —

: Recommended time setting when an external clock is used
[ : Recommended time setting when a crystal resonator is used

Note: * The PCLK is the output of the peripheral module frequency divider.

The oscillation settling time (including oscillator’s unstable oscillation time) depends on the resonator
characteristics.

The PCLK values in this table are reference values.
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8.5.34 Example of Software Standby Mode Application

Figure 8.2 shows an example where a transition to software standby mode is made at the falling edge on the IRQ pin, and
software standby mode is canceled at the rising edge on the IRQ pin.

In this example, an IRQ interrupt is accepted with the IRQMDJ1:0] bits in IRQCRi of the ICU set to 01b (falling edge),
and then the IRQMDIJ1:0] bits are set to 10b (rising edge). After that, the SSIi bit in SSIER of the ICU and the SSBY bit
in SBYCR are set to 1, and then the WAIT instruction is executed. Thus a transition to software standby mode is made.

After that, software standby mode is canceled at the rising edge on the IRQ pin.

To return from the software standby mode, settings of the interrupt control unit (ICU) are also necessary. For details, see
section 10, Interrupt Control Unit (ICU).
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Figure 8.2  Example of Software Standby Mode Application

Feb 20, 2013




RX610 Group 8. Low Power Consumption

8.5.4 Deep Software Standby Mode

8.5.4.1 Transition to Deep Software Standby Mode

When the WAIT instruction is executed with the SSBY bit in SBYCR set to 1, a transition to software standby mode*' is
made. At this time, when the DPSBY bit in DPSBYCR s set to 1, a transition to deep software standby mode is made.
However, if a software standby mode canceling source (NMI or IRQO to IRQ15) is generated concurrently when a
transition to software standby mode is made, software standby mode is canceled regardless of the DPSBY setting, and
the interrupt exception handling starts after the oscillation settling time for software standby mode specified by the
STS[4:0] bits in SBYCR has passed*”.

When the SSBY and DPSBY bits are set to 1 and no software standby mode canceling source is generated, a transition to

deep software standby mode is made immediately after transition to software standby mode.

In deep software standby mode, the CPU, on-chip peripheral functions, on-chip RAM 1*°, and all the oscillator functions
stop. Furthermore, the internal power supply to these modules stops, allowing significant reduction in power
consumption. At this time, the contents of all the registers of the CPU and on-chip peripheral functions become
undefined. All the on-chip RAM 1*° data becomes undefined regardless of the setting of the RAMCUT2 to RAMCUTO
bits in DPSBYCR.

The on-chip RAM 0** data can be retained by clearing the RAMCUT2 to RAMCUTO bits to all 0 beforehand. Setting all
of these bits to 1 will stop the internal power supply to the on-chip RAM 0*°, allowing further reduction in power
consumption. At this time, the on-chip RAM 0*’ data is undefined.

The I/O port states remain unchanged from software standby mode.

Notes: 1. Conditions on the DTC, DMAC, and WDT for transition to software standby mode should be met before the
WAIT instruction is executed. For details, see section 8.5.3, Software Standby Mode.

2. To cancel software standby mode by an interrupt IRQO to IRQ15 for which edge detection is set, 0 should be
written to the status flag (the IR bit in IRi of the ICU) of the corresponding interrupt at the beginning of the
exception handling routine for the interrupt.

3. The on-chip RAM address space is divided into the RAM 0 area and RAM 1 area. For the on-chip RAM
address space, see table 8.2.
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8.5.4.2 Canceling Deep Software Standby Mode

Deep software standby mode is canceled by an external interrupt (NMI or IRQO-A to IRQ3-A pins) or the reset signal

from the RES# pin.

1. Canceling by an external interrupt
The DPSIFR holds the cancelation cause of deep software standby mode and the bits in this register are set to 1
when the corresponding cancelation requests are generated. When a bit is set to 1 and the corresponding cancelation
cause is enabled in the DPSIER register, deep software standby mode is canceled.
Deep software standby mode is canceled when any of the DNMIF flag in DPSIFR and the DIRQnF flag (n =3 to 0)
in DPSIFR is set to 1. The DNMIF or DIRQnF flag is set to 1 when an edge is generated on the NMI pin or IRQ0-A
to IRQ3-A pins enabled by the DNMIE bit in DPSIER or the DIRQnE bit (n = 3 to 0) in DPSIER. Rising edge or
falling edge is selectable with DPSIEGR for each pin.
When a deep software standby mode canceling source is generated, clock oscillation starts and the internal power
supply begins at the same time, and then the internal reset signal is generated throughout the LSI. After the time
specified by the WTSTS[5:0] bits in DPSWCR has passed, stable clocks are supplied to the entire LSI and the
internal reset is released. At the same time, deep software standby mode is canceled and the reset exception handling
starts.
When deep software standby mode is canceled by an external interrupt, the DPSRSTF flag in RSTSR is set to 1.

2. Canceling by the RES# pin
When the RES# pin is driven low, clock oscillation starts and the internal power supply begins at the same time.
Clocks are supplied to the LSI simultaneously with the start of clock oscillation. Be sure to hold the RES# pin low
until the clock oscillation settles. When the RES# pin is driven high, the CPU begins the reset exception handling.

8.5.4.3 Pin States when Deep Software Standby Mode is Canceled

In deep software standby mode, I/O ports retain the same states from software standby mode. The inside of the LSI is
initialized by an internal reset generated when deep software standby mode is canceled. Upon cancellation of deep
software standby mode, the reset exception handling starts. The following shows the states of I/O ports at this time.

Whether to initialize the I/O ports or to keep retaining the 1/O port states at the time of software standby mode can be
selected by the IOKEEP bit in DPSBYCR.

e When IOKEEP =0
I/O ports are initialized by an internal reset generated when deep software standby mode is canceled.

e When IOKEEP = 1
Although the inside of the LSI is initialized by an internal reset generated when deep software standby mode is
canceled, I/O ports keep retaining their states from software standby mode regardless of the LSI internal state. At this
time, the I/O port states remain unchanged from software standby mode even if settings of I/O ports or peripheral
modules are made. Then the retained I/O port states are released by clearing the IOKEEP bit to 0, and the LSI operates
according to the internal state.

The IOKEEP bit is not initialized by an internal reset generated when deep software standby mode is canceled.
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8544
Canceled

Set the WTSTS[5:0] bits in DPSWCR as follows:

1. When using a crystal resonator

Setting Oscillation Settling Time after Deep Software Standby Mode is

Set the WTSTS[5:0] bits so that the waiting time is no less than the oscillation settling time.

Table 8.5 shows EXTAL input clock frequencies and waiting time corresponding to each setting of the WTSTS[5:0]

bits.

2. When using an external clock

The PLL circuit settling time is necessary. Set the waiting time referring to table 8.5.

Table 8.5  Oscillation Settling Time Setting
EXTAL Input Clock Frequency*
Waiting Time (MHz)
WTSTS5 WTSTS4 WTSTS3 WTSTS2 WTSTS1 WTSTSO (States) 12 8 Unit
0 0 0 0 0 0 Reserved _ _ us
1 Reserved _ —
1 0 Reserved _ _
1 Reserved _ _
1 0 0 Reserved _ _
1 64 5.3 8.0
1 0 512 42.7 64.0
1 1024 85.3 128.0
1 0 0 0 2048 170.7 256.0
1 4096 0.34 0.51 ms
1 0 16384 1.37 2.05
1 32768 2.73 4.10
1 0 0 65536 5.46 8.19
1 131072 _ 16.38
1 0 262144 21.85 32.77
1 524288 43.69 65.54
1 x x X x Reserved — —
1 x x x x x Reserved — —

: Recommended time setting when an external clock is used

[ : Recommended time setting when a crystal resonator is used

Note:
characteristics.

* The oscillation settling time (including oscillator’'s unstable oscillation time) depends on the resonator

The values of the EXTAL input clock frequency in this table are reference values.
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8.5.4.5 Example of Deep Software Standby Mode Application

Figure 8.3 shows an example where a transition to deep software standby mode is made at the falling edge on the IRQ
pin, and deep software standby mode is canceled at the rising edge on the IRQ pin.

In this example, an IRQ interrupt is accepted with the IRQMDJ[1:0] bits in IRQCRIi of the ICU set to 01 (falling edge),
and then the DIRQnEG bit in DPSIEGR is set to 1 (rising edge). After that, the SSBY bit in SBYCR and the DPSBY bit
in DPSBYCR are set to 1, and then the WAIT instruction is executed. Thus a transition to deep software standby mode is
made.

After that, deep software standby mode is canceled at the rising edge on the IRQ pin.

osonor [ [I]I]T]

(I
UL | JUULIUIL

: ~~LZI~. Disabled by an internal reset
IRQ interrupt Set T SN
DIRQNF set request Set k_I
(C
DIRQNEG bit T Set X

DPSBY bit

[0
ol

Cleared
When IOKEEP = H
IOKEEP bit L Set H Cleared L

[
110 ports Active Retained \\ Active
77
When IOKEEP = L
L
IOKEEP bit SS
I/0 ports Active Retained Active

DPSRSTF flag

Cleared
Internal reset |
« >i< - RN
IRQ exception handling Deep software standby mode " Oscillation | Reset exception

DIRQEG =1 (power-down state) settling time handling
SSBY =1
DPSBY =1

WAIT instruction
Figure 8.3  Example of Deep Software Standby Mode Application
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8.5.4.6 Flowchart to Use Deep Software Standby Mode
Figure 8.4 shows an example of flowchart to use deep software standby mode.

In this example, the DPSRSTF flag in RSTSR of the reset function is read after the reset exception handling to determine
whether a reset was generated by the RES# pin or by the cancellation of deep software standby mode.

In the case of a reset by the RES# pin, a transition to deep software standby mode is made after required register settings.

In the case of a reset by the cancellation of deep software standby mode, the IOKEEP bit in DPSBYCR is cleared to 0
after the 1/O port settings.

Releasing a reset generated by the RES# pin

4>| Reset exception handling |

| Program start |

|

RSTSR.DPSRSTF =0

Yes
A 4

No

_— N Identify deep software standb:
Set DPSWCR.WTSTS5-0 |} Set oscillation settling ime | Read DPSIFR |} e e o are sandby
ing: Set pin states after
Set the following: | Set Pn.DDR and Pn.DR | )
+ SBYCR.SSBY = 1 Select deep software clearing IOKEEP to 0
« DPSBYCR.DPSBY =1 standby mode
*« DPSBYCR.RAMCUT2-0

!

| Set Pn.DDR and Pn.DR

N Release pin states that have
| Set DPSBYCR.IOKEEP =0 | } been retained since transition

¢ to deep software standby mode
Set pin states during and
| Set SBYCR.OPE | > after cancellation of deep
¢ software standby mode

| Set DPSBYCR.IOKEEP =1 |)

!

| Set DPSIEGR

v

| Set DPSIER |

v

| Confirm the DPSIER setting |

v

| Clear DPSIFR to 00h |

v

| Confirm he DPSIFR clearing |/

v

| Execute WAIT instruc ion |

l

¥

Execute a program for he
| canceling source identified in (1)

mode canceling interrupt

> Set deep software standby

Deep software standby mode

A deep software standby mode canceling interrupt is generated

Figure 8.4  Example of Flowchart to Use Deep Software Standby Mode
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8.6 BCLK Output Control

The BCLK output can be controlled with the PSTOP1 bit in SCKCR and the B3 bit in P5.DDR of corresponding P53.

When the PSTOP1 bit is cleared to 0, P53 functions as the BCLK output. When the PSTOP1 bit is set to 1, the BCLK

output stops at the end of the bus cycle and goes high. When the B3 bit in P5.DDR of P53 is cleared to 0, the BCLK
output is disabled and the pin functions as an input port.

Table 8.6 shows the BCLK pin state in each operating mode.

Table 8.6 BCLK Pin (P53) State in Each Operating Mode

Normal Deep Software Standby
Register Settings  Operating All-Module Clock Software Standby Mode Mode

DDR PSTOP1 Mode Sleep Mode Stop Mode OPE=0 OPE=1 IOKEE P=0 IOKEEP =1

0 X Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z

1 0 BCLK output BCLK output BCLK output High High High High

1 1 High High High High High High High
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8.7 Usage Notes

8.7.1 I/O Port States

I/O port states are retained in software standby mode and deep software standby mode. Therefore, supply current is not

reduced while output signals are held high.

8.7.2 Module Stop State of the DMAC and DTC

Before setting the MSTPA28 or MSTPA27 bits in MSTPCRA to 1, clear the DMST bit in DMSCNT of the DMAC and
the DTCST bit in DTCST of the DTC to 0 so that initiating transfer by the DTC or DMAC is not possible. For details,
see section 12, DMA Controller (DMAC) and section 13, Data Transfer Controller (DTC).

8.7.3 On-Chip Peripheral Module Interrupts

Operation of relevant interrupt is disabled in the module stop state. Therefore, if the module stop state is made with an
interrupt request pending, a CPU interrupt source or a DMAC (or DTC) startup source cannot be cleared. For this reason,

disable interrupts before entering the module stop state.

8.7.4 Write-Access to MSTPCRA, MSTPCRB, and MSTPCRC

Write-accesses to MSTPCRA, MSTPCRB, and MSTPCRC should be made only by the CPU.

8.7.5 Input Buffer Control by DIRQnNE Bit (n = 3 to 0)

The input buffers for the P30/IRQO0-A to P33/IRQ3-A pins are enabled by setting the DIRQnE bit (n =3 to 0) in DPSIER
to 1. Therefore, note that inputs to these pins are reflected in the DIRQnF flag (n = 3 to 0) in DPSIFR, but are not
transferred to the interrupt control unit, peripheral modules, and I/O ports. Inputs to the interrupt control unit, peripheral
modules, and 1/O ports should be controlled by each Pn.ICR.

8.7.6 Conflict between Transition to Deep Software Standby Mode and Interrupt

If a conflict occurs between a transition to deep software standby mode and generation of a software standby mode
canceling source, the transition to deep software standby mode is not realized but the software standby mode canceling
sequence is started. After the oscillation settling time specified by the STS[4:0] bits in SBYCR for software standby
mode has passed, the interrupt exception handling is started.

Note that if a conflict occurs between a transition to deep software standby mode and generation of an NMI interrupt, the

NMI interrupt exception handling routine is required.

If a conflict occurs between a transition to deep software standby mode and generation of an interrupt of IRQO to IRQ15,
a transition to deep software standby mode can be made by clearing the SSIj bit (j = 15 to 0) in SSIER of the ICU to 0
beforehand without starting the interrupt exception handling.

8.7.7 Timing of Wait Instructions

The WAIT instruction is executed before completion of the preceding register write; it may be executed before the
register modification is reflected, causing unintended operation. To avoid this, execute the WAIT instruction after

confirming that the last write to the register has been completed.
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9. Exceptions

9.1 Types of Exceptions

During the execution of a program by the CPU, the occurrence of certain events may necessitate suspending execution of
the main flow of the program and starting the execution of another flow. Such events are called exceptions.

The RX CPU supports the seven types of exceptions listed in figure 9.1.

The occurrence of an exception causes the processor mode to switch to supervisor mode.

Exceptions Undefined instruction exception
Privileged instruction exception
Floating-point exceptions
Reset
Non-maskable interrupt
Interrupts
Unconditional trap

Figure 9.1  Types of Exception
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9.1.1 Undefined Instruction Exception

An undefined instruction exception occurs when execution of an undefined instruction (an instruction not implemented)
is detected.

9.1.2 Privileged Instruction Exception

A privileged instruction exception occurs when execution of a privileged instruction is detected while operation is in user
mode. Privileged instructions can only be executed in supervisor mode.

9.1.3 Floating-Point Exceptions

Floating-point exceptions include the five specified in the IEEE754 standard, namely overflow, underflow, inexact,
division-by-zero, and invalid operation, and a further floating-point exception that is generated on the detection of
unimplemented processing. The exception processing of floating-point exceptions is masked when the EX, EU, EZ, EO,
or EV bit in FPSW is 0.

9.14 Reset

A reset through input of the reset signal to the CPU causes the exception request. This has the highest priority of any
exception and is always accepted.

9.1.5 Non-Maskable Interrupt

The non-maskable interrupt is generated by input of the non-maskable interrupt signal to the CPU and is only used when
a fatal fault is considered to have occurred in the system. Never end the exception handling routine for the non-maskable
interrupt with an attempt to return to the program that was being executed at the time of interrupt generation.

9.1.6 Interrupts

Interrupts are generated by the input of interrupt signals to the CPU. The interrupt with the highest priority can be
selected for handling as a fast interrupt. The exception processing of interrupts is masked when the I bit in the PSW is 0.

9.1.7 Unconditional Trap

An unconditional trap is generated when the INT or BRK instruction is executed.
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9.2

Exception Handling Procedure

For exception handling, part of the processing is handled automatically by hardware and part is handled by a program

(the exception handling routine) that has been written by the user. Figure 9.2 shows the handling procedure when an

exception other than a reset is accepted.

Generation of an
exception

A4
Instruction | Instruction | Instruction
A B C

Hardware pre-processing

(For the fast interrupt)
PC— BPC
PSW— BPSW

Exception request

Restarting of the program

Instruction | Instruction

The program is suspended and c .

the exception is accepted.

D

« Instruction canceling type
(UND, PIE, and FPE)

« Instruction suspending type
(Reception of an El during execution
of the RMPA instruction or a string
manipulation instruction)

« Instruction completion type

(El and TRAP)

u=0
1=0
PM=0

PC— Saved on the stack (ISP)
PSW— Saved on the stack (ISP)
u=0

1=0

PM=0

(For excep ions o her than the fast interrupt)

Switch to the supervisor
mode

Read the vector.
Branch to the
start of the

Processing of user-written program code

Transition to the user mode
when the PM bit in the PSW
is 1.

(For the fast interrupt)
BPC—PC
BPSW — PSW

(For excep ions o her than the fast interrupt)
Stack —PC
Stack —~PSW

Hardware post-processing

handling routine. e
Exception General-purpose
handling registers
routine preserved on the
stack

other than the

Restoration of
general-purpose
registers

Handling routine

(For the fast interrupt)
RTFI instruction

(For exceptions other than the fast interrupt)
RTE instruction

non-maskable
interrupt

Non-maskable
interrupt

[Legend
UND:
PIE:
FPE:
NMI:
El:
TRAP:

\.

Non-maskable
interrupt processing

End of the program or resetting of the system

]

Undefined instruction exception
Privileged instruction exception
Floating-point exceptions
Non-maskable interrupt
Interrupts

Unconditional trap

Figure 9.2

Outline of the Exception Handling Procedure
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When an exception is accepted, hardware processing by the RX CPU is followed by vector access to acquire the address
of the branch destination. A vector address is allocated to each exception. The branch destination address of the handler
for the given exception is written to each vector address. The combination is referred to as a vector.

Hardware pre-processing by the RX CPU handles saving of the contents of the program counter (PC) and processor
status word (PSW). In the case of the fast interrupt, the contents are saved in the backup PC (BPC) and the backup PSW
(BPSW), respectively. In the case of other exceptions, the contents are preserved in the stack area.

General purpose registers and control registers other than the PC and PSW that are to be used within the exception
handling routine must be preserved on the stack by user program code at the start of the exception handling routine.

On completion of processing by most exception processing handlers, registers preserved under program control are
restored and the RTE instruction is executed to restore execution from the exception handling routine to the original
program. For return from the fast interrupt, the RTFI instruction is used instead. In the case of the non-maskable interrupt,
however, end the program or reset the system without returning to the original program.

Hardware post-processing by the RX CPU handles restoration of the pre-exception contents of the PC and PSW. In the
case of the fast interrupt, the contents of the BPC and BPSW are restored to the PC and PSW, respectively. In the case of
other exceptions, the contents are restored from the stack area to the PC and PSW.
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9.3 Acceptance of Exceptions

When an exception occurs, the CPU suspends the execution of the program and processing branches to the start of the

exception handling routine.

9.3.1 Timing of Acceptance and Saved PC Values

Table 9.1 lists the timing of acceptance and program counter (PC) value to be saved for each type of exception event.

Table 9.1  Timing of Acceptance and Saved PC Value

Value Saved in the BPC/
on the Stack

Timing of

Exception Type of Handling Acceptance

PC value of the instruction that
generated the exception

Instruction
canceling type

Undefined instruction exception During instruction

execution

PC value of the instruction that
generated the exception

Instruction
canceling type

Privileged instruction exception During instruction

execution

PC value of the instruction that
generated the exception

Instruction
canceling type

Floating-point exceptions During instruction

execution

Reset Program None

abandonment type

Any machine cycle

Non-maskable During execution of the Instruction During instruction ~ PC value of the instruction

interrupt RMPA, SCMPU, SMOVB,  suspending type execution being executed
SMOVF, SMOVU, SSTR,
SUNTIL, and SWHILE
instructions
Other than the above Instruction At the next break  PC value of the next instruction
completion type between
instructions
Interrupts During execution of the Instruction During instruction ~ PC value of the instruction

RMPA, SCMPU, SMOVB,
SMOVF, SMOVU, SSTR,
SUNTIL, and SWHILE
instructions

suspending type

execution

being executed

Other than the above

Instruction

At the next break

PC value of the next instruction
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9.3.2 Vector and Site for Saving the Values in the PC and PSW

The vector for each type of exception and the site for saving the values of the program counter (PC) and processor status
word (PSW) are listed in table 9.2.

Table 9.2  Vector and Site for Saving the Values in the PC and PSW

Site for Saving the Values in the

Exception Vector PC and PSW
Undefined instruction exception Fixed vector table Stack
Privileged instruction exception Fixed vector table Stack
Floating-point exceptions Fixed vector table Stack
Reset Fixed vector table Nowhere
Non-maskable interrupt Fixed vector table Stack
Interrupts Fast interrupt FINTV BPC and BPSW
Other than the above Relocatable vector table (INTB) Stack
Unconditional trap Relocatable vector table (INTB) Stack
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9.4 Hardware Processing for Accepting and Returning from Exceptions

This section describes the hardware processing for accepting and returning from exceptions other than a reset.
(1) Hardware pre-processing for accepting an exception

(a) Saving the values in the PSW

e For the fast interrupt
PSW — BPSW

e For other exceptions
PSW — Stack area

Note: The values in the FPSW are not saved by hardware pre-processing. Therefore, if floating-point instructions are to be
used within an exception handling routine, the user must ensure that these values are saved on the stack.

(b) Updating of the PM, U, and | bits in the PSW

I: Cleared
I: Cleared
PM: Cleared

(c) Saving the values in the PC

e For the fast interrupt
PC —» BPC

e For other exceptions
PC — Stack area
(d) Set the branch-destination address of the exception handling routine in the PC

Processing is shifted to the exception handling routine by acquiring the vector corresponding to the exception and
branching accordingly.

(2) Hardware post-processing for execution of RTE and RTFI instructions

(a) Restoring the values in the PSW
e For the fast interrupt

BPSW — PSW

e For other exceptions
Stack area— PSW

(b) Restoring the values in the PC
e For the fast interrupt

BPC — PC

e For other exceptions
Stack area— PC
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9.5 Hardware Pre-Processing

The sequences of hardware pre-processing from reception of each exception request to execution of the associated
exception handling routine are explained below.

951 Undefined Instruction Exception

1. The value of the processor status word (PSW) is saved on the stack (ISP).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

The value of the program counter (PC) is saved on the stack (ISP).
4. The address of the processing routine is fetched from the vector address, FFFFFFDCh.

5. The PC is set to the fetched address and processing branches to the start of the exception handling routine.

9.5.2 Privileged Instruction Exception

1. The value in the processor status word (PSW) is saved on the stack (ISP).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

The value of the program counter (PC) is saved on the stack (ISP).
4. The address of the processing routine is fetched from the vector address, FFFFFFDOh.

The PC is set to the fetched address and processing branches to the start of the exception handling routine.

9.5.3 Floating-Point Exceptions

1. The value in the processor status word (PSW) is saved on the stack (ISP).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

3. The value of the program counter (PC) is saved on the stack (ISP).
4. The address of the processing routine is fetched from the vector address, FFFFFFE4h.

5. The PC is set to the fetched address and processing branches to the start of the exception handling routine.

9.54 Reset

1. The control registers are initialized.
2. The address of the processing routine is fetched from the vector address, FFFFFFFCh.
3. The PC is set to the fetched address.
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9.55 Non-Maskable Interrupt

1. The value of the processor status word (PSW) is saved on the stack (ISP).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

3. If'the interrupt was generated during the execution of an RMPA, SCMPU, SMOVB, SMOVF, SMOVU, SSTR,
SUNTIL, or SWHILE instruction, the value of the program counter (PC) for that instruction is saved on the stack
(ISP). For other instructions, the PC value of the next instruction is saved.

4. The processor interrupt priority level bits (IPL[2:0]) in the PSW are set to 111b.

The address of the processing routine is fetched from the vector address, FFFFFFF8h.

6. The PC is set to the fetched address and the processing branches to the start of the exception handling routine.

9.5.6 Interrupts

1. The value of the processor status word (PSW) is saved on the stack (ISP) or, for the fast interrupt, in the backup
PSW (BPSW).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

3. If'the interrupt was generated during the execution of an RMPA, SCMPU, SMOVB, SMOVF, SMOVU, SSTR,
SUNTIL, or SWHILE instruction, the value of the program counter (PC) for that instruction is saved. For other
instructions, the PC value of the next instruction is saved. Saving of the PC is in the backup PC (BPC) for fast
interrupts.

4. The processor interrupt priority level bits (IPL[2:0]) in the PSW indicate the interrupt priority level of the interrupt.

5. The address of the processing routine for an interrupt source other than the fast interrupt is fetched from the
relocatable vector table. For the fast interrupt, the address is fetched from the fast interrupt vector register (FINTV).

6. The PC is set to the fetched address and processing branches to the start of the exception handling routine.

9.5.7 Unconditional Trap

1. The value in the processor status word (PSW) is saved on the stack (ISP).

2. The processor mode select bit (PM), the stack pointer select bit (U), and the interrupt enable bit (I) in the PSW are
cleared to 0.

The value of the program counter (PC) for the next instruction is saved on the stack (ISP).

4. For the INT instruction, the value at the vector corresponding to the INT instruction number is fetched from the
relocatable vector table.

For the BRK instruction, the value at the vector from the start address is fetched from the relocatable vector table.

5. The PC is set to the fetched address and the processing branches to the start of the exception handling routine.
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9.6 Return from Exception Handling Routines

Executing the instructions listed in table 9.3 at the end of the corresponding exception handling routines restores the

values of the program counter (PC) and processor status word (PSW) that were saved on the stack or in the control

registers (BPC and BPSW) immediately before the exception handling sequence.

Table 9.3  Return from Exception Handling Routines

Exception 