LENESAS

-
»
P
s
<
D
-
-
D

RX62T Group, RX62G Group

User’s Manual: Hardware

08,
N

RENESAS 32-Bit MCU
RX Family / RX600 Series

All information contained in these materials, including products and product specifications,
represents information on the product at the time of publication and is subject to change by
Renesas Electronics Corp. without notice. Please review the latest information published by
Renesas Electronics Corp. through various means, including the Renesas Electronics Corp.
website (http://www.renesas.com).

Renesas Electronics
WWW.renesas.com Rev.2.00 Dec 2013



10.

11.

12.

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.

(2012.4)




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance 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 LSI 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 a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




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 RX62T Group, RX62G 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 | RX62T Group, —
RX62G Group
Data Sheet
User’s manual: Hardware specifications (pin assignments, memory | RX62T Group, This User’s
Hardware maps, peripheral specifications, electrical RX62G Group manual
characteristics, and timing charts) and descriptions | User’s manual:
of operation Hardware
User’s manual: Detailed descriptions of the CPU and instruction set | RX Family Series | REJ09B0435

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

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 (1)
Y/
b0 .0 ... Bit 0. (3) RW
2) ]( Setting prohibitea’5 L/
b3tobl| — (Reserved)/ The read value is 0. The write value should always be 0. R/W
b4 4 .. Bit O .. R
1.
b6, b5 | ...[1:0] ... Bi 00: ... 3) R/(W)*
01: ...
(Settings other than above are prohibit?ed)
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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LENESANS

RX62T Group, RX62G Group

Renesas MCUs

100-MHz 32-bit RX MCUs, FPU, 165 DMIPS, 12-bit ADC (3 S/H circuits, double data
register, amplifier, comparator): two units, 10-bit ADC one unit, the three ADC units are

R0O1UH0034EJ0200
Rev.2.00
Dec 27, 2013

capable of simultaneous 7-ch. sampling, 100-MHz PWM (two three-phase complementary
channels and four single-phase complementary channels or three three-phase
complementary channels and one single-phase complementary channel)

Features

m 32-bit RX CPU core
e Max. operating frequency: 100 MHz
Capable of 165 DMIPS in operation at 100 MHz
o Single precision 32-bit IEEE-754 floating point
e Accumulator handles 64-bit results (for a single
instruction) from 32- x 32-bit operations
e Multiplication and division unit handles 32- x 32-bit
operations (multiplication instructions take one CPU
clock cycle)
e Fastinterrupt
e Divider (fastest instruction execution takes two CPU
clock cycles)
Fast interrupt
CISC Harvard architecture with 5-stage pipeline
Variable-length instructions: Ultra-compact code
Supports the memory protection unit (MPU)
Background JTAG debugging plus high-speed tracing

m Operating voltage
e Single 3.3- or 5-V supply; 5-V analog supply is possible
with 3.3-V products

m Low-power design and architecture
e Four low-power modes

m On-chip main flash memory, no wait states
e 100-MHz operation, 10-ns read cycle

No wait states for reading at full CPU speed

64-Kbyte/128-Kbyte/256-Kbyte capacities

For instructions and operands

User code programmable via the SCI or JTAG

m On-chip data flash memory
e Max. 32 Kbytes, reprogrammable up to 30,000 times
e Erasing and programming impose no load on the CPU.

m On-chip SRAM, no wait states
o 8-Kbyte/16-Kbyte SRAM
e For instructions and operands

= DMA
e DTC: The single unit is capable of transfer on multiple
channels

m Reset and supply management
e Power-on reset (POR)
e Low voltage detection (LVD) with voltage settings

m Clock functions
o External crystal oscillator or internal PLL for operation at
8t0 12.5 MHz
e Internal 125-kHz LOCO for the IWDT
o Detection of main oscillator stoppage (for IEC 60730
compliance)

m Independent watchdog timer
(for IEC60730compliance)
e 125-kHz LOCO clock operation
o Software is incapable of stopping the robust WDT.

PLQPO0112JA-A 20x20mm, 0.65mm pitch
PLQPO100KB-A 14x14mm, 0.5mm pitch
PLQPO080JA-A 14x14mm, 0.65mm pitch
PLQPO0064KB-A 10x10mm, 0.5mm pitch
PLQPO064GA-A 14x14 mm, 0.8mm pitch

m Up to 7 communications interfaces

e 1: CAN (compliant with 1ISO11898-1), incorporating 32
mailboxes

e 3: SCls, with asynchronous mode (incorporating noise
cancellation), clock-synchronous mode, and smart-card
interface mode

e 1:12C bus interface, capable of SMBus operation

e 1:RSPI

e L LIN

m Up to 16 16-bit timers

e 8:16-bit MTU3: 100-MHz operation, input capture,
output compare, two three-phase complementary PWM
output channels, complementary PWM imposing no load
on the CPU, phase-counting mode

e 4:16-bit GPT: 100-MHz operation, input capture, output
compare, four complementary single-phase PWM output
channels, or one three-phase complementary PWM
output channel and one single-phase complementary
PWM output channel, complementary PWM imposing no
load on the CPU, operation linked with comparator (for
counting and control of PWM-signal negation), detection
of abnormal oscillation frequencies (for IEC 60730
compliance)

o 4:16-bit CMT

m Generation of delays in PWM waveforms (only for
the RX62G Group)
e The timing with which signals on the 16-bit GPT PWM
output pin rise and fall can be controlled with an accuracy
of up to 312 ps (in operation at 100 MHz).

m Three A/D converter units for 1-MHz operation,

for a total of 20 channels

e Three units are capable of simultaneous sampling on
seven channels

o Self diagnosis (for IEC60730 compliance)

e 8: Two 12-bit ADC units: three sample-and-hold circuits,
double data registers, amplifier, comparator

e 12: Single 10-bit ADC unit

m CRC (cyclic redundancy check) calculation unit
e Monitoring of data being transferred (for IEC 60730
compliance)
e Monitoring of data in memory (for IEC 60730
compliance)

m Up to 61 input—output ports and up to 21 input-only
ports
e PORT registers: Monitoring of output ports (for IEC
60730 compliance)

m Operating temp. range
e —40°Cto +85°C
e —40°Cto +105°C

RO1UHO034EJ0200 Rev.2.00
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RX62T Group, RX62G Group

1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 lists the functions of products.

Table 1.1 Outline of Specifications (1/5)

Classification Module/Function

Description

CPU CPU

Maximum operating frequency: 100MHz
32-bit RX CPU

Minimum instruction execution time: One instruction per state (cycle of the system clock)
Address space: 4-Gbyte linear

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 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

Memory-protection unit (MPU)

FPU

Single precision (32-bit) floating point
Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM

ROM capacity: 256 Kbytes (max.)

Two on-board programming modes

Boot mode (The user MAT is programmable via the SCI)
User program mode

Off-board programming

A PROM programmer can be used to program the user mat.

RAM

RAM capacity: 16 Kbytes (max.)

Data flash

Data flash capacity: 32 Kbytes (max.)
Supports background operations (BGO)

MCU operating mode

Single-chip mode

Clock Clock generation e One circuit: Main clock oscillator
circuit o Internal oscillator: Low-speed on-chip oscillator dedicated to IWDT
o Structure of a PLL frequency synthesizer and frequency divider for selectable operating
frequency
» Oscillation stoppage detection
¢ Independent frequency-division and multiplication settings for the system clock (ICLK)
and peripheral module clock (PCLK)
e The CPU and system sections such as other bus masters, MTU3, and GPT run in
synchronization with the system clock (ICLK): 8 to 100 MHz.
e Peripheral modules run in synchronization with the peripheral module clock (PCLK):
8 to 50 MHz
Reset Pin reset, power-on reset (automatic power-on reset when the power is turned on),

voltage-monitoring reset, watchdog timer reset, independent watchdog timer reset, and
deep software standby reset

Voltage detection circuit (LVD)

When the voltage on VCC falls below the voltage detection level (Vdet), an internal reset or
internal interrupt is generated.

Low power Low power
consumption consumption
facilities

e Module stop function

e Four low power consumption modes

e Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

RO1UHO034EJ0200 Rev.2.00
Dec 27, 2013
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RX62T Group, RX62G Group

1. Overview

Table 1.1 Outline of Specifications (2 /5)

Classification Module/Function Description
Interrupt Interrupt controller o Peripheral function interrupts: 101 sources
(ICu) o External interrupts: 9 (NMI and IRQO to IRQ7 pins)
o Non-maskable interrupts: 3 (the NMI pin, oscillation stop detection interrupt, and voltage-
monitoring interrupt)
» 16 levels specifiable for the order of priority
Data transfer Data transfer e Three transfer modes: Normal transfer, repeat transfer, and block transfer

controller (DTC)

Activation sources: Software trigger, external interrupts, and interrupt requests from
peripheral functions

1/0 ports Programmable 1/0 I/0 port pins for devices in the 112-pin LQFP/100-pin LQFP/
ports 80-pin LQFP (R5F562TXGDFF)/80-pin LQFP (except RSF562TxGDFF)/64-pin LQFP
o |/O: 61/55/44/44/37
e Input only: 21/21/13/13/9
e Open-drain outputs: 2/2/2/2/2 (12C bus interface pins)
e Large-current outputs: 12/12/12/6/6(0) (MTU3 and GPT pins)
The 5-V version of the 64-pin product does not have large-current outputs.

* Reading out the states of pins is always possible.

Timers Multi-function timer ¢ 16 bits x 8 channels

pulse unit 3 (MTU3)

Up to 24 pulse inputs/outputs and three pulse inputs

Select from among six to eight counter-input clock signals for each channel (ICLK/1,
ICLK/4, ICLK/16, ICLK/64, ICLK/256, ICLK/1024, MTCLKA, MTCLKB, MTCLKC,
MTCLKD) other than channel 5, for which only four signals are available.

24 output compare or input capture registers

Counter clearing (clearing is synchronizable with compare match or input capture)
Simultaneous writing to multiple timer counters (TCNT)

Input to and output from all registers in synchronization with counter operation
Buffered operation

Cascade-connected operation

38 kinds of interrupt source

Automatic transfer of register data

Pulse output modes

Toggled, PWM, complementary PWM, and reset synchronous PWM
Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffering

Reset-synchronous PWM mode

Three PWM waveforms and corresponding inverse waveforms are output with the
desired duty cycles.

Phase-counting mode

Counter functionality for dead-time compensation

Generation of triggers for A/D converters

Differential timing for initiation of A/D conversion

Port output enable 3
(POE3)

Control of the high-impedance state of the MTU3 and GPT's waveform output pins

5 pins for input from signal sources: POEO, POE4, POES8, POE10, POE11

Initiation on detection of short-circuited outputs (detection of simultaneous switching of
large-current pins to the active level)

Initiation by comparator-detection of analog level input to the 12-bit A/D converter
Initiation by oscillation-stoppage detection

Initiation by software

Selection of which output pins should be placed in the high-impedance state at the time
of each POE input or comparator detection

RO1UHO034EJ0200 Rev.2.00
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RX62T Group, RX62G Group

1. Overview

Table 1.1 Outline of Specifications (3 /5)

Classification Module/Function Description
Timers General PWM timer e 16 bits x 4 channels
(GPT/GPTa) e Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for

all channels

Clock sources independently selectable for all channels

2 input/output pins per channel

2 output compare/input capture registers per channel

For the 2 output compare/input capture registers of each channel, 4 registers are
provided as buffer registers and are capable of operating as comparison registers when
buffering is not in use.

In output compare operation, buffer switching can be at peaks or troughs, enabling the
generation of laterally asymmetrically PWM waveforms.

Registers for setting up frame intervals on each channel (with capability for generating
interrupts on overflow or underflow)

Synchronizable operation of the several counters

Modes of synchronized operation (synchronized, or displaced by desired times for phase
shifting)

Generation of dead times in PWM operation

Through combination of three counters, generation of automatic three-phase PWM
waveforms incorporating dead times

Starting, clearing, and stopping counters in response to external or internal triggers
Internal trigger sources: output of the internal comparator detection, software, and
compare-match

The frequency-divided system clock (ICLK) can be used as a counter clock for
measuring timing of the edges of signals produced by frequency-dividing the low-speed
on-chip oscillator clock signal dedicated to IWDT (to detect abnormal oscillation).

PWM delay generation can control the timing with which signals on the two PWM output
pins for each channel rise and fall with an accuracy of up to 1/32 times the period of the
system clock (ICLK) (only for GPTa).

Compare match
timer (CMT)

(16 bits x 2 channels) x 2 units
Select from among four internal clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Watchdog timer
(WDT)

8 bits x 1 channel

Select from among eight counter-input clock signals (PCLK/4, PCLK/64, PCLK/128,
PCLK/512, PCLK/2048, PCLK/8192, PCLK/32768, PCLK/131072)

Switchable between watchdog timer mode and interval timer mode

Independent
watchdog
timer (IWDT)

14 bits x 1 channel
Counter-input clock: low-speed on-chip oscillator dedicated to IWDT

Communications  Serial
communications
interface (SClb)

3 channels

Serial communications modes:

Asynchronous, clock synchronous, and smart-card interface
Multiprocessor communications

On-chip baud rate generator allows selection of the desired bit rate
Choice of LSB-first or MSB-first transfer

Noise cancellation (only available in asynchronous mode)

12C bus interface
(RIIC)

1 channel

Communications formats

I2C bus format/SMBus format
Master/slave selectable
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RX62T Group, RX62G Group 1. Overview

Table 1.1 Outline of Specifications (4 /5)

Classification Module/Function Description
Communications ~ CAN module (CAN) e 1 channel
(as an optional e 32 mailboxes
function)
Serial peripheral e 1 unit
interface (RSPI) o RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select),
and RSPI clock (RSPCK) signals enables serial transfer through SPI operation (four
lines) or clock-synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16,
or to 20, 24, or 32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with each
frame having up to 32 bits)

» Buffered structure

e Double buffers for both transmission and reception

LIN module (LIN) e 1 channel (LIN master)
Supports revisions 1.3, 2.0, and 2.1 of the LIN protocol

A/D converter 12-bit A/D converter e 12 bits (2 units x 4 channels)

(S12ADA) 12-bit resolution
Conversion time:
1.0 ps per channel (in operation with A/D conversion clock ADCLK at 50 MHz) for AVCC
=40to 55V
2.0 us per channel (in operation with A/D conversion clock ADCLK at 25 MHz) for
AVCC0=3.0t03.6V
Two basic operating modes
Single mode and scan mode
e Scan mode
One-cycle scan mode
Continuous scan mode
2-channel scan mode (Input ports of the A/D unit are divided into two groups in this
mode, and the activation sources are separately selectable for each group.)
Sample-and-hold function
A common sample-and-hold circuit for both units is included.
Additionally, sample-and-hold circuit for each unit is included. (three channels per unit)
A/D-conversion register settings for each input pin.
Two registers for the result of conversion are provided for a single analog input pin of
each unit (ANOOO and AN100).
Three ways to start A/D conversion
Conversion can be started by software, a conversion start trigger from a timer (MTU3 or
GPT), or an external trigger signal.
Functionality for 8- or 10-bit precision output
Right-shifting of the results of conversion for output by two or four bits is selectable.
Self-diagnostic function
The self-diagnostic function internally generates three analog input voltages (VREFLO,
VREFHO x 1/2, VREFHO0).
Amplification of input signals by a programmable gain amplifier (three channels per unit)
Amplification rate: 2.0-, 2.5-, 3.077-, 3.636-, 4.0-, 4.444-, 5.0-, 5.714-, 6.667-, 10.0-, or
13.333-times amplification (a total of 11 steps)
o Window comparators (three channels per unit)
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RX62T Group, RX62G Group 1. Overview

Table 1.1 Outline of Specifications (5/5)

Classification Module/Function Description
A/D converter 10-bit A/D converter e 10 bits (1 unit x 12 channels)
(ADA) o 10-hbit resolution

e Conversion time:
1.0 ps per channel (in operation with A/D conversion clock ADCLK at 50 MHz) for
AVCC0=4.0t055V
2.0 us per channel (in operation with A/D conversion clock ADCLK at 25 MHz) for AVCC
=3.0t03.6V

e Two basic operating modes
Single mode and scan mode

e Scan mode
One-cycle scan mode
Continuous scan mode

e Sample-and-hold function
A common sample-and-hold circuit for both units is included.

* A/D-conversion register settings for each input pin

e Three ways to start A/D conversion
Conversion can be started by software, a conversion start trigger from a timer (MTU3 or
GPT), or an external trigger signal.

» Functionality for 8-bit precision output
Right-shifting the results of conversion for output by two bits is selectable.

o Self-diagnostic function
The self-diagnostic function internally generates three analog input voltages (AVSS,
VREF x 1/2, VREF).

CRC calculator (CRC) e CRC code generation for arbitrary amounts of data in 8-bit units
e Select any of three generating polynomials:
X8+ X2+ X+ 1, X16+ X154+ X2+ 1, or X16 + X12+ X5+ 1.
e Generation of CRC codes for use with LSB-first or MSB-first communications is
selectable.

Operating frequency ICLK: 8 to 100 MHz
PCLK: 8 to 50 MHz

Power supply voltage e 3-V version
VCC = PLLVCC = 2.7 to 3.6V
AVCCO = AVCC =3.0to 3.6V, or 4.0to 5.5V
VREFHO = 3.0 to AVCCO, or 4.0 to AVCCO
VREF = 3.0 to AVCC, or 4.0 to AVCC
e 5-V version
VCC = PLLVCC =4.0t0 5.5V
AVCCO = AVCC =4.0to 5.5V
VREFHO = 4.0 to AVCCO
VREF = 4.0 to AVCC

Operating temperature D version: -40 to +85°C, G version: -40 to +105°C*1

Packages 112-pin LQFP (PLQP0112JA-A, 20x20-0.65-mm pitch)
100-pin LQFP (PLQPO100KB-A, 14x14-0.5-mm pitch)
80-pin LQFP (PLQPO080JA-A, 14x14-0.65-mm pitch)
64-pin LQFP (PLQP0064KB-A, 10x10-0.5-mm pitch)
64-pin LQFP (PLQP0064GA-A, 14x14-0.8mm pitch)

Note 1. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.
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RX62T Group, RX62G Group

1. Overview

Table 1.2 Functions of RX62T Group and RX62G Group Products (1/2)
Functions RX62G Group RX62T Group
80 Pins
(R5F562T
Pin number 112 Pins 100 Pins 112 Pins 100 Pins XGDFF) 80 Pins 64 Pins
Data transfer Data transfer v
controller (DTC)
Interrupt Input on the NMI pin |
controller (ICU) -
Input on the IRQ pins | V (8) \ (4)
Timers Multi-function timer | v \*1
pulse unit 3 (MTU3)
General PWM timer | — v \*1
(GPT)
General PWM timer | —
(GPTa)
MTU3/GPT 12 6
complementary
PWM pin
Port output enable 3 | S
(POE3) (POE pins: 5) (POE pins:
3)
Compare match v
timer (CMT)
Watchdog timer v
(WDT)
Independent y
watchdog timer
(IWDT)
Communication | Serial v
function communications
interface (SCI)
12C bus interface v
(RIIC)
CAN module (CAN) | v
(as an optional
function)
LIN module (LIN) v
Serial peripheral v
interface (RSPI)
12-bit A/D converter (S12ADA) \ (4 ch. x 2 units)
Simultaneous v (2 units)
sampling on three
channels
Programmable gain | V(3 ch. x 2 units)
amplifier
Window comparator | V (3 ch. x 2 units)
10-bit A/D converter (ADA) v J —
(12 ch.) (4 ch.)
CRC calculator (CRC) v
1/0 ports I/O pins 61 55 61 55 44 44 37
Input pins 21 21 21 21 13 13 9
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RX62T Group, RX62G Group

1. Overview

Table 1.2 Functions of RX62T Group and RX62G Group Products (2/2)

Functions RX62G Group RX62T Group
80 Pins
(R5F562T
Pin number 112 Pins 100 Pins 112 Pins 100 Pins XGDFF) 80 Pins 64 Pins
Package LQFP2020 | LQFP1414 | LQFP2020 | LQFP1414 | LQFP1414 | LQFP1414 | LQFP1010
(0.65-mm | (0.5-mm (0.65-mm | (0.5-mm (0.65-mm | (0.65-mm | (0.5-mm
pitch) pitch) pitch) pitch) pitch) pitch) pitch)
LQFP1414
(0.8-mm
pitch)

O: Supported, —: Not supported

Note 1. For the MTU and GPT, the number of pins will differ with the package. See the list of pins and pin functions for details.
In addition, the CAN module is an optional function. See Table 1.3 for details.
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RX62T Group, RX62G Group 1. Overview
1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.
Table 1.3 List of Products (1/2)
Data
ROM RAM Flash Power Supply Operating
Group Part No. Order Part No. Package Capacity | Capacity | Capacity | Voltage CAN Temp. Range
RX62T | R5F562TAADFH | R5F562TAADFH#V3 PLQPO112JA-A 256 16 32 VCC/PLLVCC | Support- | -40 to +85°C
Kbytes Kbytes Kbytes 40t055V ed (D version)
R5F562TAADFP | R5F562TAADFP#V3 PLQPO100KB-A AVCCIAVCCO
RSF562TAADEE | RS5F562TAADFF#V3 | PLQPOOSOJA-A 401055V
R5F562TAGDFF | R5F562TAGDFF#V3 PLQP0080JA-A
R5F562TAADFM | R5F562TAADFM#V3 PLQP0064KB-A
R5F562TAADFK | R5F562TAADFK#V3 PLQPO064GA-A
R5F562T7ADFH | R5F562T7ADFH#V3 PLQPO112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562T7ADFP R5F562T7ADFP#V3 PLQPO100KB-A
R5F562T7ADFF R5F562T7ADFF#V3 PLQPO080JA-A
R5F562T7GDFF | R5F562T7GDFF#V3 PLQPO080JA-A
R5F562T7ADFM | R5F562T7ADFM#V3 PLQP0064KB-A
R5F562T7ADFK | R5F562T7ADFK#V3 PLQPO0064GA-A
R5F562T6ADFF R5F562T6ADFF#V3 PLQPO08BOJA-A | 64 8
Kbytes Kbytes
R5F562T6ADFM | R5F562T6ADFM#V3 PLQP0064KB-A
R5F562T6ADFK | R5F562T6ADFK#V3 PLQPO064GA-A
R5F562TABDFH | R5F562TABDFH#V3 PLQPO112JA-A 256 16 32 VCC/PLLVCC
Kbytes Kbytes Kbytes 27t036V
R5F562TABDFP | R5F562TABDFP#V3 PLQPO100KB-A AVCC/AVCCO
REF562TABDFF | R5F562TABDFF#V3 | PLQPOOSOJA-A ﬁ',o 036V
R5F562TABDFM | R5F562TABDFM#V3 PLQP0064KB-A 40t 55V
R5F562TABDFK | R5F562TABDFK#V3 PLQPO064GA-A
R5F562T7BDFH | R5F562T7BDFH#V3 PLQPO112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562T7BDFP R5F562T7BDFP#V3 PLQPO100KB-A
R5F562T7BDFF R5F562T7BDFF#V3 PLQP0080JA-A
R5F562T7BDFM | R5F562T7BDFM#V3 PLQP0064KB-A
R5F562T7BDFK | R5F562T7BDFK#V3 PLQPO064GA-A
R5F562T6BDFF R5F562T6BDFF#V3 PLQPO0BOJA-A | 64 8
Kbytes Kbytes
R5F562T6BDFM | R5F562T6BDFM#V3 PLQP0064KB-A
R5F562T6BDFK | R5F562T6BDFK#V3 PLQPO064GA-A
R5F562TADDFH | R5F562TADDFH#V3 PLQPO112JA-A 256 16 32 40 t055V Not
Kbytes Kbytes Kbytes Support-
R5F562TADDFP | R5F562TADDFP#V3 PLQPO100KB-A ed
R5F562TADDFF | R5F562TADDFF#V3 PLQPO080JA-A
R5F562TADDFM | R5F562TADDFM#V3 | PLQPO064KB-A
R5F562TADDFK | R5F562TADDFK#V3 PLQPOO064GA-A
R5F562T7DDFH | R5F562T7DDFH#V3 PLQPO112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562T7DDFP | R5F562T7DDFP#V3 PLQPO100KB-A
R5F562T7DDFF R5F562T7DDFF#V3 PLQPO080JA-A
R5F562T7DDFM | R5F562T7DDFM#V3 | PLQPO064KB-A
R5F562T7DDFK | R5F562T7DDFK#V3 PLQPO064GA-A
R5F562T6DDFF R5F562T6DDFF#V3 PLQPO0BOJA-A | 64 8
Kbytes Kbytes
R5F562T6DDFM | R5F562T6DDFM#V3 | PLQPO064KB-A
R5F562T6DDFK | R5F562T6DDFK#V3 PLQPO0064GA-A
R5F562TAEDFH | R5F562TAEDFH#V3 PLQPO112JA-A 256 16 32 27 1036V
Kbytes Kbytes Kbytes
R5F562TAEDFP | R5F562TAEDFP#V3 PLQPO100KB-A
R5F562TAEDFF R5F562TAEDFF#V3 PLQP0080JA-A
R5F562TAEDFM | R5F562TAEDFM#V3 PLQP0064KB-A
R5F562TAEDFK | R5F562TAEDFK#V3 PLQPO0064GA-A
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RX62T Group, RX62G Group 1. Overview
Table 1.3 List of Products (2/2)
Data
ROM RAM Flash Power Supply Operating
Group Part No. Order Part No. Package Capacity | Capacity | Capacity | Voltage CAN Temp. Range
RX62T | RSF562T7EDFH R5F562T7EDFH#V3 PLQPO0112JA-A 128 8 8 2.7 103.6V Not -40 to +85°C
Kbytes Kbytes Kbytes Support- | (D version)
R5F562T7EDFP R5F562T7EDFP#V3 PLQPO100KB-A ed
R5F562T7EDFF R5F562T7EDFF#V3 PLQPO080JA-A
R5F562T7EDFM R5F562T7EDFM#V3 PLQP0064KB-A
R5F562T7EDFK R5F562T7EDFK#V3 PLQPO064GA-A
R5F562T6EDFF R5F562T6EDFF#V3 PLQPO080JA-A 64 8
Kbytes Kbytes
R5F562T6EDFM R5F562T6EDFM#V3 PLQP0064KB-A
R5F562T6EDFK R5F562T6EDFK#V3 PLQPO0064GA-A
R5F562TAAGFH R5F562TAAGFH#V3 PLQPO112JA-A 256 16 32 VCC/PLLVCC Support- | -40 to +105°C
Kbytes Kbytes Kbytes 4.0 to 55V ed (G version)
R5F562TAAGFP R5F562TAAGFP#V3 PLQPO0100KB-A AVCC/AVCCO *1
REF562TAAGFF | RS5F562TAAGFF#V3 | PLQPOOSOJA-A 40 10 55V
R5F562TAGGFF R5F562TAGGFF#V3 PLQPO080JA-A
R5F562TAAGFM R5F562TAAGFM#V3 PLQP0064KB-A
R5F562TAAGFK R5F562TAAGFK#V3 PLQPO064GA-A
R5F562T7AGFH R5F562T7AGFH#V3 PLQP0112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562T7AGFP R5F562T7AGFP#V3 PLQPO100KB-A
R5F562T7AGFF R5F562T7AGFF#V3 PLQPO080JA-A
R5F562T7GGFF R5F562T7GGFF#V3 PLQPO080JA-A
R5F562T7AGFM R5F562T7AGFM#V3 PLQP0064KB-A
R5F562T7AGFK R5F562T7AGFK#V3 PLQPO064GA-A
R5F562T6AGFF R5F562T6AGFF#V3 PLQPO080JA-A 64 8
Kbytes Kbytes
R5F562T6AGFM R5F562T6AGFM#V3 PLQP0064KB-A
R5F562T6AGFK R5F562T6AGFK#V3 PLQPO064GA-A
R5F562TABGFH R5F562TABGFH#V3 PLQPO112JA-A 256 16 32 VCC/PLLVCC
Kbytes Kbytes Kbytes 2.7 to 36V
R5F562TABGFP R5F562TABGFP#V3 PLQPO0100KB-A AVCC/AVCCO
R5F562TABGFF R5F562TABGFF#V3 PLQPO080JA-A ﬁ',o o 36V
R5F562TABGFM | R5F562TABGFM#V3 PLQP0064KB-A 40 to 55V
R5F562TABGFK R5F562TABGFK#V3 PLQPO064GA-A
R5F562T7BGFH R5F562T7BGFH#V3 PLQPO112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562T7BGFP R5F562T7BGFP#V3 PLQP0100KB-A
R5F562T7BGFF R5F562T7BGFF#V3 PLQPO080JA-A
R5F562T7BGFM R5F562T7BGFM#V3 PLQPO0064KB-A
R5F562T7BGFK R5F562T7BGFK#V3 PLQPO0064GA-A
R5F562T6BGFF R5F562T6BGFF#V3 PLQPO080JA-A 64 8
Kbytes Kbytes
R5F562T6BGFM R5F562T6BGFM#V3 PLQP0064KB-A
R5F562T6BGFK R5F562T6BGFK#V3 PLQPO064GA-A
RX62G | R5F562GAADFH | R5F562GAADFH#V3 PLQPO0112JA-A 256 16 32 VCC/PLLVCC Support- | -40 to +85°C
Kbytes Kbytes Kbytes 40 to 55V ed (D version)
R5F562GAADFP | R5F562GAADFP#V3 PLQPO100KB-A AVCC/AVCCO
REF562G7ADFH | REF562G7ADFH#V3 | PLQPOL12JA-A | 128 8 8 4010 55V
Kbytes Kbytes Kbytes
R5F562G7ADFP R5F562G7ADFP#V3 PLQPO100KB-A
R5F562GADDFH | R5F562GADDFH#V3 PLQPO112JA-A 256 16 32 Not
Kbytes Kbytes Kbytes Support-
R5F562GADDFP | R5F562GADDFP#V3 PLQP0100KB-A ed
R5F562G7DDFH | R5F562G7DDFH#V3 PLQPO112JA-A 128 8 8
Kbytes Kbytes Kbytes
R5F562G7DDFP R5F562G7DDFP#V3 PLQP0100KB-A
R5F562GAAGFH | R5F562GAAGFH#V3 PLQPO0112JA-A 256 16 32 VCC/PLLVCC Support- | -40 to +105°C
Kbytes Kbytes Kbytes 4.0 to 55V ed (G versio)
R5F562GAAGFP | R5F562GAAGFP#V3 PLQPO0100KB-A AVCC/AVCCO *1
REF562G7AGFH | R5F562G7AGFH#V3 | PLQPOL12JA-A | 128 8 8 40 10 55V
Kbytes Kbytes Kbytes
R5F562G7AGFP R5F562G7AGFP#V3 PLQPO100KB-A
Note 1. Please contact us if you are using a G version.
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RX62T Group, RX62G Group

1. Overview

#V 3

L Product ID code

Form of packing/External pin surface finishing (lead-free)
#V: tray/Sn (Tin) only

Indicates the package type, number of pins, and pin pitch.

FH: LQFP112-0.65
FP: LQFP100-0.50
FF: LQFP80-0.65
FM: LQFP64-0.50
FK: LQFP64-0.80

D: Operating temperature range (-40 to + 85°C)
G: Operating temperature range (-40 to + 105°C)

A: 5-V version, CAN x 1 channel
B: 3-V version, CAN x 1 channel
D: 5-V version, CAN not supported
E: 3-V version, CAN not supported

Indicates the ROM capacity, RAM capacity, and data flash capacity.
A: 256 Kbytes/16 Kbytes/32 Kbytes

7: 128 Kbytes/8 Kbytes/8 Kbytes

6: 64 Kbytes/8 Kbytes/8 Kbytes

Indicates a group name.
2T: RX62T Group
2G: RX62G Group

Indicates a series name (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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RX62T Group, RX62G Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

Data flash

WDT

IWDT

CRC

SCI x 3 channels

RSPI

CAN (as an optional function)

LIN

POE3

CMT x 2 channels (unit 0)

CMT x 2 channels (unit 1)

N

RIIC

UUUUUUULTTT

Port 1

L1«

12-bit A/D converter x 4 channels (unit 0)

Port 2

Internal peripheral buses 1 to 62

N Programmable gain amps
MTU3 [ x 3 channels Port 3
—_— Sample-and-hold circui -
ple-an old circuits Port 4
~ C for the pin section x 3 channels -
o [pons |
Port 5
/—‘/\ E ICU - Window comparator x 3 channels | -
_'g Port 6
£
= C 12-bit A/D converter x 4 channels (unit 1)
RAM " 5 Programmable gain amps
a = x 3 channels
L E
'g g ™ 1 Sample—and_—hold circuits
= of | for the pin section x 3 channels
RX CPU of 9
g~ 2 -
MPU E = | Window comparator x 3 channels |
s
E
Clock = - T
generation g 10-bit A/D converter x 12 chafinels |
circuit I U Port D
- 7 rone |
[Legend]
POR: Power-on reset circuit CAN: CAN module
DTC: Data transfer controller LIN:  LIN module
MTU3: Multi-function timer pulse unit 3 RSPI: Renesas serial peripheral interface
POES3: Port output enable 3 LVD: Voltage detection circuit
GPT: General PWM timer ICU: Interrupt controller
CMT: Compare match timer WDT: Watchdog timer
SCI:  Serial communications interface IWDT: Independent watchdog timer
RIIC:  I°C bus interface CRC: CRC (cyclic redundancy check) calculator
MPU: Memory-Protection Unit
Notes: 1. The installation of the 10-bit A/D converter and ports 1 to G is different depending on the package.
2. For details on the internal peripheral bus configuration, see section 12, Buses.
Figure 1.2 Block Diagram
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RX62T Group, RX62G Group

1. Overview

1.4 Pin Assignments

Figure 1.3 to Figure 1.7 show the pins assignments

. Table 1.4 to Table 1.8 show the list of pins and pin functions.

«— P62/AN2
«— P63/AN3
«— AVSS
« VREF
+—AVCC

«— P64/AN4
+ P65/AN5

«— P20/ADTRGO#-B/MTCLKB-B/IRQ7
+»P21/ADTRG1#-B/MTCLKA-B/IRQ6
> P22/ADTRG#/CRX-B/LRX/MISO-A

> P23/CTX-B/LTX/MOSI-A

- P24/RSPCK-A

OCOA-A
OC1A-A
OC2A-A
OCOB-A

> P30/MTIOCOB-B/MTCLKD-A/SSLO-A

+ VSS
«»>P31/MTIOCOA-B/MTCLKC-A/SSL1-A

+— VCC
+P32/MTIOC3C/MTCLKB-A/SSL2-A
> P33/MTIOC3A/MTCLKA-A/SSL3-A

+»P70/IRQ5/POEO#

> P71/MT|
> P72/MT|
> P73/MT|
- P74/MT|
> P75/MT|
> P76/MT|

OC1B-A

OC2B-A

+ PGO/IRQO-C/TRSYNC

«»PG1/IRQ1-C/TRDATAO
+PG2/IRQ2-B/TRDATAL

84
83
82

P61/AN1 —

P60/ANO —

P55/AN11 —

P54/AN10 —

P53/AN9 —

P52/AN8 —

P51/AN7 —

P50/AN6 —
P47/AN103/CVREFH —
P46/AN102 —
P45/AN101 —
P44/AN100 —
P43/AN003/CVREFL —
P42/AN002 —
P41/AN001 —
P40/AN00O —

AVCCO —

VREFHO —

VREFLO —

AVSSO —
P82/MTIC5U/SCK2-B +—
P81/MTIC5V/TXD2-B «*
P80/MTIC5W/RXD2-B «*
WDTOVF# +—
P11/MTCLKC-B/IRQ1-A >
P10/MTCLKD-B/IRQO-A «—
TRST# —

T™S —

81
80

79
78
77
76
75
74

8
9

10
11

73
72
71
70
69
68
67
66
65
64
63
62

RX62T Group

PLQP0112JA-A
(112-pin LQFP)

(Top view)

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

61
60
59

58
57

28

56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
2
40
39
38
37
36
35
34
33
32
31
30
29

EMLE —
VSS —

PES5/IRQO-B «*

MDE —

VCL —

MD1 —

MDO —

PE4/MTCLKC-C/IRQ1-B/POE10#-B «+

PE3/MTCLKD-C/IRQ2-A/POE11# ¢

RES# —

XTAL

VSS —

EXTAL —
VCC —

PE2/NMI/POE10#-A —
PE1/SSL3-C +»
PEO/CRX-C/SSL2-C «*
PD7/GTIOCOA-B/CTX-C/SSL1-C «*
PD3/GTIOC2A-B/TXD1 «*

PD5/GTIOC1A-B/RXD1 «+
PD4/GTIOC1B-B/SCK1 «*
PD2/GTIOC2B-B/MOSI-C «+

PD6/GTIOCOB-B/SSLO-C «*

PD1/GTIOC3A/MISO-C «*
PDO/GTIOC3B/RSPCK-C «*

TDI —
TCK —
TDO +

+ PG3/TRDATA2

«— PG4/TRDATA3

«— PG5/TRCLK

« P90/MTIOC7D

+«— P91/MTIOC7C

« P92/MTIOC6D

«— P93/MTIOC7B

+— P94/MTIOC7A

«— P95/MTIOC6B

«—VSS

«— P96/IRQ4/POEA4#

«—VCC

«— PAO/MTIOC6C/SSL3-B

«— PA1/MTIOC6A/SSL2-B

+«— PA2/MTIOC2B/SSL1-B

«— PA3/MTIOC2A/SSLO-B

«— PA4/ADTRGO#-A/MTIOC1B/RSPCK-B
«— PA5/ADTRG1#-A/MTIOC1A/MISO-B
+«— PBO/MTIOCOD/MOSI-B

«— PB1/MTIOCOC/RXDO/SCL
+— PB2/MTIOCOB-A/TXDO/SDA
«— PB3/MTIOCOA-A/SCKO
«—PLLVSS

< PB4/GTETRG/IRQ3/POE8#
«—PLLVCC

«— PB5/CTX-AITXD2-A

«— PB6/CRX-A/IRXD2-A

«— PB7/SCK2-A

Figure 1.3

Pin Assignment of the 112-Pin LQFP
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1. Overview

RX62T Group, RX62G Group
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Figure 1.4

Pin Assignment of the 100-Pin LQFP
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1. Overview
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RX62T Group, RX62G Group 1. Overview

58 ||+ P20/ADTRGO#-B/MTCLKB-B/IRQ7
57| |+ P22/ADTRG#/CRX-B/LRX/MISO-A
54| ¢ P30/MTIOCOB-B/MTCLKD-A/SSLO-A
52 [ ]« P31/MTIOCOA-B/MTCLKC-A/SSL1-A
50 | |« P32/MTIOC3C/MTCLKB-A/SSL2-A
49| | P33/MTIOC3A/MTCLKA-A/SSL3-A
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P45/AN101— [ 67 34 []«» P96/IRQ4/POE4#
P44/AN100— [ 68 RX62T Group 33 [ ]«VCC
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Figure 1.6 Pin Assignment of the 80-Pin LQFP (Two-Motor Control Supported Version)
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RX62T Group, RX62G Group

1. Overview

P47/AN103/CVREFH — [

48 [ ]« P22/CRX-B/LRX/MISO-A

47 [ ] P23/CTX-B/LTX/MOSI-A

46 [ ]+ P24/RSPCK-A

43 | ]« P31/MTIOCOA-B/MTCLKC-A/SSL1-A

45 [ ]« P30/MTIOCOB-B/MTCLKD-A/SSLO-A
42 [Je—vce

44 []e—vss
41 [ ]+ P32/MTIOC3C/MTCLKB-A/SSL2-A
40 [ ]+ P33/MTIOC3A/MTCLKA-A/SSL3-A

39 [ ]« P70/IRQ5/POEO#
38 [ ]« P71/MTIOC3B/GTIOCOA-A

37 ] P72/IMTIOC4A/GTIOC1A-A
36 ||« P73/MTIOC4B/GTIOC2A-A
35 ||« P74/MTIOC3D/GTIOCOB-A
34 [ |+ P75/MTIOC4C/GTIOC1B-A
33 [ |+ P76/MTIOC4D/GTIOC2B-A

3

N

]« P91/MTIOCT7C

P46/AN102— [_| 50 31| _]«>P92/MTIOC6D
P45/AN101— [ 51 30 [ ]«+P93/MTIOC7B
P44/AN100 — [ 52 29 [ ]«»P94/MTIOC7A
P43/ANO03/CVREFL — [ | 53 28 [ ]«»PA2/MTIOC2B/SSL1-B
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P41/AN00L — [] 55 RX62T Group 26 [ ]+« PBO/MTIOCOD/MOSI-B
P40/AN000 — [] 56 PLQPO064GA-A 25 ]« PBL/MTIOCOC/RXDO/SCL
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VREFHO — ] 58 (64-pin _Q ) 23 [ ]« PB3/MTIOCOA-A/SCKO
(Top view)
VREFLO— [ | 59 22 [ J«—PLLVSS
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Figure 1.7 Pin Assignment of the 64-Pin LQFP
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RX62T Group, RX62G Group

1. Overview

Table 1.4 List of Pins and Pin Functions (112-Pin LQFP) (1/ 3)
Pin No. Power Supply
(112-Pin  Clock Communi-
LQFP) System Control 1/0 Port Timer cation Interrupt POE Debugging
1 PES IRQO-B
2 EMLE
3 VSS
4 MDE
5 VCL
6 MD1
7 MDO
8 PE4 MTCLKC-C IRQ1-B POE10#-B
9 PE3 MTCLKD-C IRQ2-A POE11#
10 RES#
11 XTAL
12 VSS
13 EXTAL
14 VCC
15 PE2 NMI POE10#-A
16 PE1 SSL3-C
17 PEO CRX-C/ SSL2-C
18 PD7 GTIOCOA-B  CTX-C/ SSL1-C
19 PD6 GTIOCOB-B  SSLO-C
20 PD5 GTIOC1A-B RXD1
21 PD4 GTIOC1B-B SCK1
22 PD3 GTIOC2A-B  TXD1
23 PD2 GTIOC2B-B  MOSI-C
24 PD1 GTIOC3A MISO-C
25 PDO GTIOC3B RSPCK-C
26 TDI
27 TCK
28 TDO
29 PB7 SCK2-A
30 PB6 CRX-A/ RXD2-A
31 PBS CTX-A/ TXD2-A
32 PLLVCC
33 PB4 GTETRG IRQ3 POES#
34 PLLVSS
35 PB3 MTIOCOA-A SCKO
36 PB2 MTIOCOB-A TXDO/SDA
37 PB1 MTIOCOC RXDO0/SCL
38 PBO MTIOCOD MOSI-B
39 PA5 ADTRG1#-A MTIOC1A MISO-B
40 PA4 ADTRGO#-A MTIOC1B RSPCK-B
41 PA3 MTIOC2A SSLO-B
42 PA2 MTIOC2B SSL1-B
43 PA1 MTIOC6A SSL2-B
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RX62T Group, RX62G Group 1. Overview
Table 1.4 List of Pins and Pin Functions (112-Pin LQFP) (2 / 3)

Pin No. Power Supply
(112-Pin  Clock Communi-
LQFP) System Control /0 Port Analog Timer cation Interrupt POE Debugging
44 PAO MTIOC6C SSL3-B
45 VCC
46 P96 IRQ4 POE4#
47 VSS
48 P95 MTIOC6B
49 P94 MTIOC7A
50 P93 MTIOC7B
51 P92 MTIOC6D
52 P91 MTIOC7C
53 P90 MTIOC7D
54 PG5 TRCLK
55 PG4 TRDATA3
56 PG3 TRDATA2
57 PG2 IRQ2-B TRDATAL
58 PG1 IRQ1-C TRDATAO
59 PGO IRQO-C TRSYNC
60 P76 MTIOC4D/

GTIOC2B-A
61 P75 MTIOCA4C/

GTIOC1B-A
62 P74 MTIOC3D/

GTIOCOB-A
63 P73 MTIOC4B/

GTIOC2A-A
64 P72 MTIOC4A/

GTIOC1A-A
65 P71 MTIOC3B/

GTIOCOA-A
66 P70 IRQ5 POEO#
67 P33 MTIOC3A/ SSL3-A

MTCLKA-A
68 P32 MTIOC3C/ SSL2-A

MTCLKB-A
69 VvCC
70 P31 MTIOCOA-B/ SSL1-A

MTCLKC-A
71 VSS
72 P30 MTIOCOB-B/ SSLO-A

MTCLKD-A
73 P24 RSPCK-A
74 P23 CTX-B/ LTX/

MOSI-A
75 P22 ADTRG# CRX-B/ LRX/
MISO-A
76 P21 ADTRG1#-B MTCLKA-B IRQ6
77 P20 ADTRGO#-B  MTCLKB-B IRQ7
78 P65 AN5
79 P64 AN4
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RX62T Group, RX62G Group 1. Overview
Table 1.4 List of Pins and Pin Functions (112-Pin LQFP) (3/ 3)
Pin No. Power Supply
(112-Pin  Clock Communi-
LQFP) System Control /0 Port Analog Timer cation Interrupt POE Debugging
80 AvVCC
81 VREF
82 AVSS
83 P63 AN3
84 P62 AN2
85 P61 AN1
86 P60 ANO
87 P55 AN11
88 P54 AN10
89 P53 AN9
90 P52 AN8
91 P51 AN7
92 P50 ANG6
93 P47 AN103/
CVREFH
94 P46 AN102
95 P45 AN101
96 P44 AN100
97 P43 ANO003/
CVREFL
98 P42 ANO002
99 P41 ANOO1
100 P40 ANOOO
101 AVCCO
102 VREFHO
103 VREFLO
104 AVSSO0
105 P82 MTIC5U SCK2-B
106 P81 MTIC5V TXD2-B
107 P80 MTIC5W RXD2-B
108 WDTOVF#
109 P11 MTCLKC-B IRQ1-A
110 P10 MTCLKD-B IRQO-A
111 TRST#
112 T™MS
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RX62T Group, RX62G Group 1. Overview
Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (1/ 3)
Pin No. Power Supply
(80-Pin Clock Communi-
LQFP) System Control /O Port Timer cation Interrupt POE Debugging
1 PES IRQO-B
2 EMLE
3 VSS
4 MDE
5 VCL
6 MD1
7 MDO
8 PE4 MTCLKC-C IRQ1-B POE10#-B
9 PE3 MTCLKD-C IRQ2-A POE11#
10 RES#
11 XTAL
12 VSS
13 EXTAL
14 VCC
15 PE2 NMI POE10#-A
16 PE1 SSL3-C
17 PEO CRX-C/ SSL2-
C
18 PD7 GTIOCOA-B CTX-C/SSL1-C TRST#
19 PD6 GTIOCOB-B  SSLO-C TMS
20 PD5 GTIOC1A-B RXD1 TDI
21 PD4 GTIOC1B-B SCK1 TCK
22 PD3 GTIOC2A-B  TXD1 TDO
23 PD2 GTIOC2B-B  MOSI-C TRCLK
24 PD1 GTIOC3A MISO-C TRDATA3
25 PDO GTIOC3B RSPCK-C TRDATA2
26 PB7 SCK2-A TRDATA1
27 PB6 CRX-A/ RXD2- TRDATAO
A
28 PB5 CTX-A/ITXD2-A TRSYNC
29 PLLVCC
30 PB4 GTETRG IRQ3 POES8#
31 PLLVSS
32 PB3 MTIOCOA-A SCKO
33 PB2 MTIOCOB-A TXDO/SDA
34 PB1 MTIOCOC RXDO/SCL
35 PBO MTIOCOD MOSI-B
36 PA5 ADTRG1#-A MTIOC1A MISO-B
37 PA4 ADTRGO#-A MTIOC1B RSPCK-B
38 PA3 MTIOC2A SSLO-B
39 PA2 MTIOC2B SSL1-B
40 PA1 MTIOC6A SSL2-B
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Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (2 / 3)
Pin No. Power Supply
(80-Pin Clock Communi-
LQFP) System Control /O Port Analog Timer cation Interrupt POE Debugging
41 PAO MTIOC6C SSL3-B
42 VCC
43 P96 IRQ4 POE4#
44 VSS
45 P95 MTIOC6B
46 P94 MTIOC7A
47 P93 MTIOC7B
48 P92 MTIOC6D
49 P91 MTIOC7C
50 P90 MTIOC7D
51 P76 MTIOC4D/
GTIOC2B-A
52 P75 MTIOCA4C/
GTIOC1B-A
53 P74 MTIOC3D/
GTIOCOB-A
54 P73 MTIOC4B/
GTIOC2A-A
55 P72 MTIOCA4A/
GTIOC1A-A
56 P71 MTIOC3B/
GTIOCOA-A
57 P70 IRQ5 POEO#
58 P33 MTIOC3A/ SSL3-A
MTCLKA-A
59 P32 MTIOC3C/ SSL2-A
MTCLKB-A
60 VCC
61 P31 MTIOCOA-B/ SSL1-A
MTCLKC-A
62 VSS
63 P30 MTIOCOB-B/ SSLO-A
MTCLKD-A
64 P24 RSPCK-A
65 P23 CTX-B/ LTX/
MOSI-A
66 P22 ADTRG# CRX-B/ LRX/
MISO-A
67 P21 ADTRG1#-B MTCLKA-B IRQ6
68 P20 ADTRGO#-B  MTCLKB-B IRQ7
69 P65 AN5
70 P64 AN4
71 AVCC
72 VREF
73 AVSS
74 P63 AN3
75 P62 AN2
76 P61 AN1
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Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (3/ 3)
Pin No. Power Supply
(80-Pin Clock Communi-
LQFP) System Control /O Port Analog Timer cation Interrupt POE Debugging
77 P60 ANO
78 P55 AN11
79 P54 AN10
80 P53 AN9
81 P52 AN8
82 P51 AN7
83 P50 AN6
84 P47 AN103/
CVREFH
85 P46 AN102
86 P45 AN101
87 P44 AN100
88 P43 ANO003/
CVREFL
89 P42 ANO02
90 P41 ANOO1
91 P40 ANOOO
92 AVCCO
93 VREFHO
94 VREFLO
95 AVSSO0
96 P82 MTIC5U SCK2-B
97 P81 MTIC5V TXD2-B
98 P80 MTIC5W RXD2-B
99 P11 MTCLKC-B IRQ1-A
100 P10 MTCLKD-B IRQO-A
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Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (1/3)

Pin No. Power Supply

(80-Pin Clock Communi-
LQFP) System Control I/O Port Analog Timer cation Interrupt POE Debugging
1 EMLE
2 VSS
3 MDE
4 VCL
5 MD1
6 MDO
7 PE4 MTCLKC-C IRQ1-B POE10#-B
8 PE3 MTCLKD-C IRQ2-A POE11#
9 RES#
10 XTAL
11 VSS
12 EXTAL
13 VCC
14 PE2 NMI POE10#-A
15 PEO CRX-C
16 PD7 GTIOCOA-B CTX-C TRST#
17 PD6 GTIOCOB-B TMS
18 PD5 GTIOC1A-B RXD1 TDI
19 PD4 GTIOC1B-B  SCK1 TCK
20 PD3 GTIOC2A-B  TXD1 TDO
21 PB7 SCK2-A
22 PB6 CRX-A/

RXD2-A
23 PB5 CTX-A/

TXD2-A
24 PLLVCC
25 PB4 GTETRG IRQ3 POES8#
26 PLLVSS
27 PB3 MTIOCOA-A  SCKO
28 PB2 MTIOCOB-A  TXDO/SDA
29 PB1 MTIOCOC RXDO/SCL
30 PBO MTIOCOD MOSI-B
31 PA3 MTIOC2A SSLO-B
32 PA2 MTIOC2B SSL1-B
33 VCC
34 P96 IRQ4 POE4#
35 VSS
36 P95 MTIOC6B
37 P94 MTIOC7A
38 P93 MTIOC7B
39 P92 MTIOC6D
40 P91 MTIOC7C
41 P76 MTIOCA4D/

GTIOC2B-A
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Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (2/3)
Pin No. Power Supply
(80-Pin Clock Communi-
LQFP) System Control I/O Port Analog Timer cation Interrupt POE Debugging
42 P75 MTIOCAC/
GTIOC1B-A
43 P74 MTIOC3D/
GTIOCOB-A
44 P73 MTIOC4B/
GTIOC2A-A
45 P72 MTIOC4A/
GTIOC1A-A
46 P71 MTIOC3B/
GTIOCOA-A
a7 P70 IRQ5 POEO#
48 P33 MTIOC3A/ SSL3-A
MTCLKA-A
49 P32 MTIOC3C/ SSL2-A
MTCLKB-A
50 VCC
51 P31 MTIOCOA-B/ SSL1-A
MTCLKC-A
52 VSS
53 P30 MTIOCOB-B/ SSLO-A
MTCLKD-A
54 P24 RSPCK-A
55 P23 CTX-B/
LTX/
MOSI-A
56 P22 ADTRG# CRX-B/
LRX/
MISO-A
57 P21 ADTRG1#-B MTCLKA-B IRQ6
58 P20 ADTRGO#-B MTCLKB-B IRQ7
59 AVCC
60 AVSS
61 P63 AN3
62 P62 AN2
63 P61 AN1
64 P60 ANO
65 P47 AN103/
CVREFH
66 P46 AN102
67 P45 AN101
68 P44 AN100
69 P43 ANO003/
CVREFL
70 P42 ANO002
71 P41 ANO0O01
72 P40 ANO0O
73 AVCCO
74 VREFHO
75 VREFLO
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RX62T Group, RX62G Group

1. Overview

Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (3/3)

Pin No. Power Supply

(80-Pin Clock Communi-
LQFP) System Control I/O Port Analog Timer cation Interrupt POE Debugging
76 AVSS0
77 P11 MTCLKC-B IRQ1-A
78 P10 MTCLKD-B IRQO-A
79 PA5 ADTRG1#-A MTIOC1A MISO-B
80 PA4 ADTRGO#-A MTIOC1B RSPCK-B
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1. Overview

Table 1.7

List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (1/ 3)

Pin No.

Power Supply

(80-Pin  Clock
LQFP) System Control I/O Port Analog Timer Communication Interrupt POE Debugging
1 EMLE
2 VSS
3 MDE
4 VCL
5 MD1
6 MDO
7 PE4 MTCLKC-C IRQ1-B POE10#-B
8 PE3 MTCLKD-C IRQ2-A POE11#
9 RES#
10 XTAL
11 VSS
12 EXTAL
13 VCC
14 PE2 NMI POE10#-A
15 PD7 GTIOCOA-B TRST#
16 PD6 GTIOCOB-B TMS
17 PD5 GTIOC1A-B RXD1 TDI
18 PD4 GTIOC1B-B SCK1 TCK
19 PD3 GTIOC2A-B  TXD1 TDO
20 PD2 GTIOC2B-B
21 PB7 SCK2-A
22 PB6 CRX-A/ RXD2-A
23 PB5 CTX-Al TXD2-A
24 PLLVCC
25 PB4 GTETRG IRQ3 POES#
26 PLLVSS
27 PB3 MTIOCOA-A  SCKO
28 PB2 MTIOCOB-A TXDO/SDA
29 PB1 MTIOCOC RXDO/SCL
30 PBO MTIOCOD
31 PA5 ADTRG1#-A MTIOC1A
32 PA3 MTIOC2A
33 VCC
34 P96 IRQ4 POE4#
35 VSS
36 P95 MTIOC6B
37 P94 MTIOCTA
38 P93 MTIOC7B
39 P92 MTIOC6D
40 P91 MTIOC7C
41 P90 MTIOC7D
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RX62T Group, RX62G Group 1. Overview
Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (2 / 3)

Pin No. Power Supply
(80-Pin  Clock
LQFP) System Control /O Port  Analog Timer Communication Interrupt POE Debugging
42 P76 MTIOC4D/

GTIOC2B-A
43 P75 MTIOCA4C/

GTIOC1B-A
44 P74 MTIOC3D/

GTIOCOB-A
45 P73 MTIOC4B/

GTIOC2A-A
46 P72 MTIOC4A/

GTIOC1A-A
47 P71 MTIOC3B/

GTIOCOA-A
48 P70 IRQ5 POEO#
49 P33 MTIOC3A/ SSL3-A

MTCLKA-A
50 P32 MTIOC3C/ SSL2-A

MTCLKB-A
51 VCC
52 P31 MTIOCOA-B/ SSL1-A

MTCLKC-A
53 VSS
54 P30 MTIOCOB-B/ SSLO-A

MTCLKD-A
55 P24 RSPCK-A
56 P23 CTX-B/ LTX/

MOSI-A
57 P22 ADTRG# CRX-B/ LRX/
MISO-A
58 P20 ADTRGO#-B  MTCLKB-B IRQ7
59 AVCC
60 AVSS
61 P63 AN3
62 P62 AN2
63 P61 AN1
64 P60 ANO
65 P47 AN103/
CVREFH
66 P46 AN102
67 P45 AN101
68 P44 AN100
69 P43 ANO003/
CVREFL
70 P42 ANO002
71 P41 ANO001
72 P40 ANO000
73 AVCCO
74 VREFHO
75 VREFLO
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1. Overview

Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) (3 / 3)

Pin No. Power Supply
(80-Pin  Clock

LQFP) System Control 1/O Port Analog Timer Communication Interrupt POE Debugging
76 AVSS0
77 P82 MTIC5U SCK2-B
78 P81 MTIC5V TXD2-B
79 P80 MTIC5W RXD2-B
80 P10 MTCLKD-B IRQO-A
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1. Overview

Table 1.8 List of Pins and Pin Functions (64-Pin LQFP) (1/2)
Pin No. Power Supply
(64-Pin Clock Communi- Debuggi
LQFP) System Control /0 Port Analog Timer cation Interrupt POE ng
1 EMLE
2 MDE
3 VCL
4 MD1
5 MDO
6 RES#
7 XTAL
8 VSS
9 EXTAL
10 VCC
11 PE2 NMI POE10#-A
12 PD7 GTIOCOA-B TRST#
13 PD6 GTIOCOB-B T™MS
14 PD5 GTIOC1A-B RXD1 TDI
15 PD4 GTIOC1B-B SCK1 TCK
16 PD3 GTIOC2A-B TXD1 TDO
17 PB7 SCK2-A
18 PB6 CRX-A/RXD2-A
19 PB5 CTX-A/ TXD2-A
20 PLLVCC
21 PB4 GTETRG IRQ3 POES#
22 PLLVSS
23 PB3 MTIOCOA-A SCKO
24 PB2 MTIOCOB-A TXDO/SDA
25 PB1 MTIOCOC RXDO/SCL
26 PBO MTIOCOD MOSI-B
27 PA3 MTIOC2A SSLO-B
28 PA2 MTIOC2B SSL1-B
29 P94 MTIOC7A
30 P93 MTIOC7B
31 P92 MTIOC6D
32 P91 MTIOC7C
33 P76 MTIOCA4D/
GTIOC2B-A
34 P75 MTIOCA4C/
GTIOC1B-A
35 P74 MTIOC3D/
GTIOCOB-A
36 P73 MTIOC4B/
GTIOC2A-A
37 P72 MTIOC4A/
GTIOC1A-A
38 P71 MTIOC3B/
GTIOCOA-A
39 P70 IRQ5 POEO#
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Table 1.8 List of Pins and Pin Functions (64-Pin LQFP) (2/2)
Pin No. Power Supply
(64-Pin Clock Communi- Debuggi
LQFP) System Control /0O Port Analog Timer cation Interrupt ng
40 P33 MTIOC3A/ SSL3-A
MTCLKA-A
41 P32 MTIOC3C/ SSL2-A
MTCLKB-A
42 VCC
43 P31 MTIOCOA-B/ SSL1-A
MTCLKC-A
44 VSS
45 P30 MTIOCOB-B/  SSLO-A
MTCLKD-A
46 P24 RSPCK-A
47 P23 CTX-B/
LTX/
MOSI-A
48 P22 CRX-B/
LRX/
MISO-A
49 P47 AN103/
CVREFH
50 P46 AN102
51 P45 AN101
52 P44 AN100
53 P43 ANO003/
CVREFL
54 P42 ANO002
55 P41 ANOO01
56 P40 ANO000
57 AVCCO
58 VREFHO
59 VREFLO
60 AVSS0
61 P11 MTCLKC-B IRQ1-A
62 P10 MTCLKD-B IRQO-A
63 PA5 ADTRG1#-A MTIOC1A MISO-B
64 PA4 ADTRGO#-A MTIOC1B RSPCK-B
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1. Overview

1.5 Pin Functions

Table 1.9 lists the pin functions.

Table 1.9 Pin Functions (1/4)
Classifications Pin Name 1/0 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 Output  Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

Operating mode control MDO Input Pins for setting the operating mode. The signal levels on these

MD1 pins must not be changed during operation.

MDE

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

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

On-chip emulator TRST# Input On-chip emulator pins. When the EMLE pin is driven high,
™S Input 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. Not included in the 80-/64-pin versions.

TRSYNC Output  This pin indicates that output from the TRDATAO to TRDATA3
pins is valid. Not included in the 80-/64-pin versions.

TRDATAO to TRDATA3 Output  These pins output the trace information. Not included in the 80-
/64-pin versions.

Interrupt (ICU) NMI Input Non-maskable interrupt request signal.

IRQO-A/IRQO-B/IRQO-C Input Interrupt request signals. The IRQO0-C/IRQ1-C/IRQ2-B pin is

IRQ1-A/IRQ1-B/IRQ1-C not included in the 100-pin version. The IRQO0-B/IRQO0-C/IRQ1-

IRQ2-A/IRQ2-B C/IRQ2-B pin is not included in the 80-pin version. The IRQ0-B/

IRQ3 to IRQ7 IRQO-C/IRQ1-B/IRQ1-/IRQ2-A/IRQ2-B/IRQ4/IRQ6/IRQ7 pin is
not included in the 64-pin version.
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Table 1.9 Pin Functions (2/4)

Classifications Pin Name 1/0 Description
Multi-function timer pulse ~ MTIOCOA-A/MTIOCOA-B 1/0 The MTUO.TGRA to MTUO.TGRD input capture input/output
unit 3 (MTU3) MTIOCOB-A/MTIOCOB-B compare output/PWM output pins.
MTIOCOC, MTIOCOD
MTIOC1A, MTIOC1B /0 The MTU1.TGRA and MTU1.TGRB input capture input/output
compare output/PWM output pins.
MTIOC2A, MTIOC2B /10 The MTU2.TGRA and MTU2.TGRB input capture input/output
compare output/PWM output pins.
MTIOC3A, MTIOC3B /0 The MTU3.TGRA and MTU3.TGRD input capture input/output
MTIOC3C, MTIOC3D compare output/PWM output pins.
Pins MTIOC3B and MTIOC3D can be used for large-current
output.
MTIOC4A, MTIOC4B /0 The MTU4.TGRA and MTU4.TGRD input capture input/output
MTIOC4C, MTIOC4D compare output/PWM output pins.

These pins can be used for large-current output.

MTIC5U, MTIC5V, MTIC5W  Input The MTU5.TGRU, MTU5.TGRYV, and MTU5.TGRW input
capture input/dead time compensation input pins. Not included
in the 80-/64-pin versions.

MTIOC6A, MTIOC6B 1/0 The MTU6.TGRA to MTU6.TGRD input capture input/output
MTIOC6C, MTIOC6D compare output/PWM output pins.
Pins MTIOC6B and MTIOC6D can be used for large-current
output. The MTIOC6A/MTIOCEC pin is not included in the 80-
pin version. The MTIOC6A/MTIOC6B/MTIOCEC pin is not
included in the 64-pin version.

MTIOC7A, MTIOC7B 1/0 The MTU7.TGRA to MTU7.TGRD input capture input/output
MTIOC7C, MTIOC7D compare output/PWM output pins.
These pins can be used for large-current output. The MTIOC7D
pin is not included in the 80-/64-pin versions.

MTCLKA-A/MTCLKA-B Input Input pins for external clock signals. The MTCLKA-B/MTCLKB-
MTCLKB-A/MTCLKB-B B/MTCLKC-C/MTCLKD-C pin is not included in the 64-pin
MTCLKC-A/MTCLKC-B/ version.
MTCLKC-C
MTCLKD-A/MTCLKD-B/
MTCLKD-C
General PWM timer GTIOCOA-A/GTIOCOA-B 1/0 The GPTO.GTCCRA and GPTO0.GTCCRB CCRB input capture
(GPT) GTIOCOB-A/GTIOCOB-B input/output compare output/PWM output pins.

Pins GTIOCOA-A and GTIOCOB-A can be used for large-
current output.

GTIOC1A-A/GTIOC1A-B 110 The GPT1.GTCCRA and GPT1.GTCCRB input capture input/
GTIOC1B-A/GTIOC1B-B output compare output/PWM output pins.
Pins GTIOC1A-A and GTIOC1B-A can be used for large-
current output.

GTIOC2A-A/GTIOC2A-B le} The GPT2.GTCCRA and GPT2.GTCCRB input capture input/
GTIOC2B-A/GTIOC2B-B output compare output/PWM output pins.
Pins GTIOC2A-A and GTIOC2B-A can be used for large-
current output. The GTIOC2B-B pin is not included in the 80-
pin version.

GTIOC3A, GTIOC3B 110 The GPT3.GTCCRA and GPT3.GTCCRB input capture input/
output compare output/PWM output pins. Not included in the
80-/64-pin versions.

GTETRG Input External trigger input pin for the GPT
Port output enable 3 POEO#, POE4#, POES8# Input Input pins for request signals to place the MTU3 and GPT
(POE3) POE10#-A/POE10#-B large-current pins in the high impedance state. The POE4#/
POE11# POE10#-B/POE11# pin is not included in the 64-pin version.
Watchdog timer (WDT) WDTOVF# Output  Output pin for the counter-overflow signal in watchdog-timer

mode. Not included in the 100-/80-/64-pin versions.
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Table 1.9 Pin Functions (3/4)

Classifications Pin Name

/10

Description

Serial communications TXDO, TXD1, TXD2-A/TXD2- Output

Output pins for data transmission. The TXD2-B pin is not

interface (SCIb) B included in the 80-/64-pin versions.

RXDO0, RXD1, RXD2-A/ Input Input pins for data reception. The RXD2-B pin is not included in

RXD2-B the 80-/64-pin versions.

SCKO, SCK1, SCK2-A/ /0 Input/output pins for clock signals. The SCK2-B pin is not

SCK2-B included in the 80-/64-pin versions.

12C bus interface (RIIC) SCL 1/0 Input/output pin for I2C bus interface clocks. Bus can be directly
driven by the NMOS open drain output.

SDA 1/0 Input/output pin for 12C bus interface data. Bus can be directly
driven by the NMOS open drain output.

CAN module (CAN) CRX-A/CRX-B/CRX-C Input Input pin for the CAN. The CRX-C pin is not included in the 64-
(as an optional function) pin version.

CTX-A/CTX-B/CTX-C Output  Output pin for the CAN. The CTX-C pin is not included in the
64-pin version.

LIN module (LIN) LRX Input Input pin for the LIN.

LTX Output  Output pin for the LIN.

Serial peripheral interface RSPCK-A/RSPCK-B/ 1/0 Clock input/output pin for the RSPI. The RSPCK-C pin is not
(RSPI) RSPCK-C included in the 80-/64-pin versions.

MOSI-A/MOSI-B/MOSI-C /10 Inputs or outputs data output from the master for the RSPI. The
MOSI-C pin is not included in the 80-/64-pin versions.

MISO-A/MISO-B/MISO-C /0 Inputs or outputs data output from the slave for the RSPI. The
MISO-C pin is not included in the 80-/64-pin versions.

SSLO-A/SSL0O-B/SSLO-C /10 Select the slave for the RSPI. The SSLO-C/SSL1-C/SSL2-C/

SSL1-A/SSL1-B/SSL1-C Output SSL3-C pin is not included in the 80-/64-pin versions.

SSL2-A/SSL2-B/SSL2-C

SSL3-A/SSL3-B/SSL3-C

A/D converter ANOOO to ANO03 Input Input pins for the analog signals to be processed by the 12-bit

AN100 to AN103 A/D converter.

ANO to AN11 Input Input pins for the analog signals to be processed by the 10-bit
A/D converter. The AN4 to AN11 pins are not included in the
80-pin version. Not included in the 64-pin version.

ADTRGO#-A/ADTRGO#-B Input Input pins for the external trigger signals that start the A/D

ADTRG1#-A/ADTRG1#-B conversion. The ADTRGO#-B/ADTRG1#-B/ADTRG# pin is not

ADTRG# included in the 64-pin version.

CVREFH Input Input pin for the high-level reference voltage to the comparator

CVREFL Input Input pin for the low-level reference voltage to the comparator

Analog power supply AVCCO Input Analog power supply pin for the 12-bit A/D converter. When the
A/D converter is not in use, connect this pin to the system
power supply.

AVSSO Input Ground pin for the 12-bit A/D converter. Connect this pin to the
system power supply (0 V).

VREFHO Input Reference power supply pin for the 12-bit A/D converter. When
the 12-bit A/D converter is not in use, connect this pin to the
system power supply.

VREFLO Input Ground pin of the reference power supply pin for the 12-bit A/D
converter. When the 12-bit A/D converter is not in use, connect
this pin to the system power supply (0 V).

AVCC Input Analog power supply pin for the 10-bit A/D converter. When the
A/D converter is not in use, connect this pin to the system
power supply. Not included in the 64-pin version.

AVSS Input Ground pin for the 10-bit A/D converter. Connect this pin to the
system power supply (0 V). Not included in the 64-pin version.

VREF Input Reference power supply pin for the 10-bit A/D converter. When
the 10-bit A/D converter is not in use, connect this pin to the
system power supply. Not included in the 80-/64-pin versions.
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Table 1.9 Pin Functions (4/4)

Classifications Pin Name 1/0 Description
1/0 ports P10, P11 /0 2-bit input/output pins.

P20 to P24 /0 5-bit input/output pins. The P20/P21 pin is not included in the
64-pin version.

P30 to P33 /10 4-bit input/output pins.

P40 to P47 Input 8-bit input pins.

P50 to P55 Input 6-bit input pins. Not included in the 80-/64-pin versions.

P60 to P65 Input 6-bit input pins. The P64/P6 pin is not included in the 80-pin
version. Not included in the 64-pin version.

P70 to P76 /10 7-bit input/output pins.

P80 to P82 1/0 3-bit input/output pins. Not included in the 80-/64-pin versions.

P90 to P96 1/0 7-bit input/output pins. The P90 pin is not included in the 80-pin
version. The P90/P95/P96 pin is not included in the 64-pin
version.

PAO to PA5 1/0 6-bit input/output pins. The PAO/PAL pin is not included in the
80-/64-pin versions.

PBO to PB7 /10 8-bit input/output pins.

PDO to PD7 /0 8-bit input/output pins. The PD0O/PD1/PD2 pin is not included in
the 80-/64-pin versions.

PEO, PE1, PE3 to PE5 I/0 5-bit input/output pins. The PE1/PES pin is not included in the
80-pin version. Not included in the 64-pin version.

PE2 Input 1-bit input pin.

PGO to PG5 1/0 6-bit input/output pins. Not included in the 100-/80-/64-pin
versions.

Note: « Which pins are and are not incorporated depends on the package.
For details, see the list of pins and pin functions in Table 1.4 to Table 1.8.
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2. CPU

The RX62T and RX62G Groups are MCUs 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
o 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

e Floating-point operation instructions: 8
e DSP instructions: 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.
o Floating-point operation unit
Supports single-precision (32-bit) floating point
Supports data types and exceptions in conformance with the IEEE754 standard
e Memory protection unit
o 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)

|
|
|
BPC (Backup PC) |
|
|
|

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 register.

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 (RO 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.

Interrupt stack pointer (ISP)

User stack pointer (USP)

Interrupt table register (INTB)
Program counter (PC)

Processor status word (PSW)

Backup PC (BPC)

Backup PSW (BPSW)

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

Value afterresett. 0 0 0 0 0 0 0 O O 0 0 0 0 O O O OO O O OOOWU OU OU OO OO OO OU OUODO

b31 b0

Usp

L L
Value afterreset:. 0 0 0 0 0 0 0 0 0 0 0 0 O O OO O O O OO O U OTG OU OUOO OO OUOU OTUOFUDO

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)

b31 b0

L L
Value after reset: Undefined

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.
Set INTB to a multiple of four.

2.2.2.3 Program Counter (PC)

b31 o0}

L L L L L
Value after reset: Contents of addresses FFFFFFFCh to FFFFFFFFh

The program counter (PC) indicates the address of the instruction being executed.
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2224 Processor Status Word (PSW)
b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16
— — — — IPL[3:0] — — — PM — — u I
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15 b14 b13 b12 b1l b10 b9 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
Bit Symbol Bit Name Description R/W
b0 C Carry Flag 0: No carry has occurred. R/W
1: A carry has occurred.
bl z Zero Flag 0: Result is non-zero. R/W
1: Result is 0.
b2 S Sign Flag 0: Result is a positive value or 0. R/W
1: Result is a negative value.
b3 (0] Overflow Flag 0: No overflow has occurred. R/W
1: An overflow has occurred.
b15 to b4 — Reserved These bits are always read as 0. The write value R/W
should be 0.
b16 "1 Interrupt Enable 0: Interrupt disabled. R/W
1: Interrupt enabled.
b17 Ul Stack Pointer Select 0: Interrupt stack pointer (ISP) is selected. R/W
1: User stack pointer (USP) is selected.
b19, b18 — Reserved These bits are always read as 0. The write value R/W
should be 0.
b20 PM*1%2%3 Processor Mode Select 0: Supervisor mode is selected. R/W
1: User mode is selected.
b23 to b21 — Reserved These bits are always read as 0. The write value R/W
should be 0.
b27 to b24 IPL[3:0]"2 Processor Interrupt Priority Level b27b24 o R/IW
0 0 0 0: Priority level 0 (lowest)
00 0 1: Priority level 1
00 1 0: Priority level 2
001 1: Priority level 3
010 0: Priority level 4
010 1: Priority level 5
011 0: Priority level 6
011 1: Priority level 7
100 O: Priority level 8
100 1: Priority level 9
10 1 0O: Priority level 10
101 1: Priority level 11
11 0 O: Priority level 12
11 0 1: Priority level 13
111 0: Priority level 14
111 1: Priority level 15 (highest)
b31 to b28 — Reserved These bits are always read as 0. The write value R/W
should be 0.
Note 1. In user mode, writing to the IPL[3:0], PM, U, and | bits by an MVTC or a POPC instruction is ignored. Writing to the IPL[3:0] bits
by an MVTIPL instruction generates a privileged instruction exception.
Note 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.
Note 3. Switching from supervisor mode to user mode requires execution of an RTE instruction after having set the PM bit in PSW saved

on the stack to 1 or executing an RTFI instruction after having set the PM bit in BPSW to 1.
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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[3:0] Bits (Processor Interrupt Priority Level)

The IPL[3:0] bits specify the processor interrupt priority level as one of sixteen levels from zero to fifteen, wherein
priority level zero is the lowest and priority level fifteen 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[3:0] bits to level fifteen (Fh)
disables all interrupt requests. The IPL[3:0] bits are set to level fifteen (Fh) when a non-maskable interrupt is generated.
When interrupts in general are generated, the bits are set to the priority levels of accepted interrupts.

2.2.2.5 Backup PC (BPC)

b31 b0

L L
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.
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2.2.2.6 Backup PSW (BPSW)

b31

1 1
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

Value after reset: Undefined

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register 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 FX FU FzZ FO FV — — — — — — — — — —
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
— EX EU EZ EO EV — DN CE CcX cu cz co cv RM[1:0]
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)*1
1: Invalid operation has been encountered.
b3 CO Overflow Cause Flag 0: No overflow has occurred. R/(W)*1
1: Overflow has occurred.
b4 cz Division-by-Zero Cause Flag 0: No division-by-zero has occurred. R/(W)*1
1: Division-by-zero has occurred.
b5 CuU Underflow Cause Flag 0: No underflow has occurred. R/(W)*1
1: Underflow has occurred.
b6 CX Inexact Cause Flag 0: No inexact exception has been generated. R/(W)*1
1: Inexact exception has been generated.
b7 CE Un-Implemented Processing Cause Flag 0: No un-implemented processing has been R/(W)*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."2
b9 — Reserved This bit is always read as 0. The write value should R/W
be 0.
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.
b25to bl5 — Reserved These bits are always read as 0. The write value R/W
should be 0.
b26 Fv3 Invalid Operation Flag 0: No invalid operation has been encountered. R/W
1: Invalid operation has been encountered.*d
b27 FO™ Overflow Flag 0: No overflow has occurred. R/IW
1: Overflow has occurred.”8
b28 Fz*6 Division-by-Zero Flag 0: No division-by-zero has occurred. R/W

1: Division-by-zero has occurred.™8
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Bit Symbol Bit Name Description R/W

b29 FuU*é Underflow Flag 0: No underflow has occurred. R/IW
1: Underflow has occurred.”®

b30 FX*7 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, FO, R
and FV flags.

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

Note 2. Positive denormalized numbers are treated as +0, negative denormalized numbers as —O0.
Note 3. When the EV bit is set to 0, the FV flag is enabled.

Note 4. When the EO bit is set to 0, the FO flag is enabled.

Note 5. When the EZ bit is set to 0, the FZ flag is enabled.

Note 6. When the EU bit is set to 0, the FU flag is enabled.

Note 7. When the EX bit is set to 0, the FX flag is enabled.

Note 8. 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 exception cause can be identified
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has
been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).

RM[1:0] bits (Floating-point rounding-mode setting)
These bits specify the floating-point rounding-mode.

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.

e Rounding towards 0:An inexact result is rounded to the smallest available absolute value, i.e. in the direction of zero
(simple truncation).

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

e Rounding towards —co; An inexact result is rounded to the nearest available value in the direction of negative
infinity.

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

e The bit that has been set to 1 is cleared to 0 when the FPU instruction is executed.

e 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.
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DN flag (O 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 set to 1, a denormalized number is handled as 0.

EV bit (Invalid operation exception enable bit), EO bit (Overflow exception enable bit),

EZ bit (Division-by-zero exception enable bit), EU bit (Underflow exception enable bit), and

EX bit (Inexact exception enable bit)

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.

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.

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

T Range for reading by MVFACMI — ]
b63 b48 b47 b32 b3l b16 b15 b0

Range for reading and writing by | ‘

MVTACHI and MVFACHI Range for writing by MVTACLO

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 MV TACLO 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 MVVFACMI 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, 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[3:0], 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, MVTIPL, RTE, and WAIT
instructions.

2.3.4 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 MVVTC 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 register is set to 0 and the CPU switches to supervisor
mode. The hardware pre-processing 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 register 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 RTFI 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 register) becomes "1".
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2.4

The RX CPU can handle four types of data: integer, floating-point, bit, and string.
For details, see RX Family Series User's Manual: Software.

Data Types

2.5

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

Endian

251

As arrangements of bytes, the RX62T and RX62G Groups support 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 inTable 2.1 to Table 2.12.

Switching the Endian

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.

D31

to D24

D23

to D16

D15 to D8

D7 to DO

General purpose register: Rm

HH

HL

LH

LL

Table 2.1 32-Bit Read Operations when Little Endian has been Selected
Operation
Reading a 32-bit
Address unit from address 0 | Reading a 32-bit Reading a 32-bit Reading a 32-bit Reading a 32-bit
of src unit from address 1 | unit from address 2 | unit from address 3| 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
Table 2.2 32-Bit Read Operations when Big Endian has been Selected
Operation
Address Reading a 32-bit Reading a 32-bit Reading a 32-bit Reading a 32-bit Reading a 32-bit
of src unit from address 0 | unit from address 1 | unit from address 2 | unit from address 3| 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
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Table 2.3 32-Bit Write Operations when Little Endian has been Selected
Operation
Address Writing a 32-bit Writing a 32-bit Writing a 32-bit Writing a 32-bit Writing a 32-bit
of src unit to address 0 unit to address 1 unit to address 2 unit to address 3 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 Writing a 32-bit Writing a 32-bit Writing a 32-bit Writing a 32-bit Writing a 32-bit
of dest unit to address 0 unit to address 1 unit to address 2 unit to address 3 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
Table 2.5 16-Bit Read Operations when Little Endian has been Selected
Operation | Reading a Reading a Reading a Reading a Reading a Reading a Reading a
16-bit unit 16-bit unit 16-bit unit 16-bit unit 16-bit unit 16-bit unit 16-bit unit
Addres from address | from address | from address | from address | from address | from address | from address
of src 0 1 2 3 4 5 6
Address 0 Transferto LL | — — — — — —
Address 1 Transfer to LH | Transferto LL | — — — — —
Address 2 — Transfer to LH | Transferto LL | — — — —
Address 3 — — Transfer to LH | Transferto LL | — — —
Address 4 — — — Transfer to LH | Transferto LL | — —
Address 5 — — — — Transfer to LH | Transferto LL | —
Address 6 — — — — — Transfer to LH | Transfer to LL
Address 7 — — — — — — Transfer to LH
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Table 2.6 16-Bit Read Operations when Big Endian has been Selected
Operation
Reading a 16- | Reading a 16- | Reading a 16- | Reading a 16- | Reading a 16- | Reading a 16- | Reading a 16-
Address bit unit from | bit unit from | bit unit from | bit unit from | bit unit from | bit unit from | bit unit from
of src address 0 address 1 address 2 address 3 address 4 address 5 address 6
Address 0 Transferto LH | — — — — — —
Address 1 Transferto LL | Transferto LH | — — — — —
Address 2 — Transferto LL | Transferto LH | — — — —
Address 3 — — Transferto LL | Transferto LH | — — —
Address 4 — — — Transferto LL | Transferto LH | — —
Address 5 — — — — Transfer to LL | Transferto 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- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16-
Address bit unit to bit unit to bit unit to bit unit to bit unit to bit unit to bit unit to
of dest address 0 address 1 address 2 address 3 address 3 address 5 address 6
Address 0 Transfer from | — — — — — —
LL
Address 1 Transfer from | Transfer from | — — — — —
LH LL
Address 2 — Transfer from | Transfer from | — — — —
LH LL
Address 3 — — Transfer from | Transfer from | — — —
LH LL
Address 4 — — — Transfer from | Transfer from | — —
LH LL
Address 5 — — — — Transfer from | Transfer from | —
LH LL
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- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16- | Writing a 16-
Address bit unit to bit unit to bit unit to bit unit to bit unit to bit unit to bit unit to
of dest address 0 address 1 address 2 address 3 address 4 address 5 address 6
Address 0 Transfer from | — — — — — —
LH
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
LL 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
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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
Table 2.12 8-Bit Write Operations when Big 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
2.5.2 Access to I/O Registers

The addresses of 1/0 registers are fixed, and this is regardless of whether the setting is for little endian or big endian.
Accordingly, changes to the endian do not affect access to 1/0 registers. For the arrangements of 1/O registers, refer to the

descriptions of registers in the relevant sections.

2.5.3

Notes on Access to I/O Registers

Ensure that access to 1/O registers is in accord with the following rules.

e For /O registers with a bus width of eight bits, use instructions with size specifier (.size) of .B or size extension
specifier ((memex) of .B or .UB.

e For /O registers with a bus width of 16 bits, use instructions with size specifier (.size) of .W or size extension
specifier (memex) of .W or .UW.

e For I/O registers with a bus width of 32 bits, use instructions with size specifier (.size) of .L or size extension
specifier (memex) of .L.
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254

2.54.1

Figure 2.2shows the relation between the sizes of registers and bit numbers.

Data Arrangement

Data Arrangement in Registers

Byte (8-bit) data

Word (16-bit) data

Longword (32-bit) data

b7 b0

p15 bO
L.

b31 b0
MSB LSB

Figure 2.2

2.54.2

Data Arrangement in Registers

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 2.3 shows the arrangement of data in memory.

Data type

1-bit data

Byte data

Word data

Longword data

Address

Address L

Address L

Address M
Address M+1

Address N
Address N+1
Address N+2
Address N+3

Data image
(Little endian)

b7 b0

Data image

(Big endian)

b7 b0

7‘6‘5‘4‘3‘2‘1‘0

7‘6‘5‘4‘3‘2‘1‘0

veel 1 1 T [ Tss| [wel [ T [ T [ T
LSB MSB

MSB LSB
LSB MSB

MSB LSB

Figure 2.3

Data Arrangement in Memory
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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 handling 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 2.4 shows the fixed vector table.

MSB | LSB
FFFFFF80h (Reserved)
FFFFFFCCh (Reserved)
FFFFFFDOA Privileged instruction exception
FFFFFFD4h access exception
FFFFFFD8h (Reserved)
FFFFFFDCh Undefined instruction exception
FFFFFFEOh (Reserved)
FFFFFFE4h Floating-point exception
FFFFFFES8h (Reserved)
FFFFFFECh (Reserved)
FFFFFFFOhO (Reserved)
FFFFFFF4h (Reserved)
FFFFFFF8h Non-maskable interrupt
FFFFFFFCh Reset
Figure 2.4 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 2.5 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 11, Interrupt Controller (ICU).

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 - 40

IntBase+8 = q1
= q2
f f Interrupt vectors are
- B allocated in this order.

IntBase+1020 E ER
= J255 ¥
Figure 2.5 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 except the SSTR instruction (that is, SCMPU, SMOVB,

SMOVF, SMOVU, SUNTIL, and SWHILE instructions) 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 M1 stage (memory-access stage 1)
Operand memory access (OAL, 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 (OAZ2) 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.

Figure 2.6 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 OoP » RW
OA1l
RF OA2
Figure 2.6 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, dsp16, dsp24

pcdsp: pcdsp3, pcdsp8, pcdspl6, pcdsp24

2.8.2.1 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, ADD, AND, CMP, MAX, MIN, Figure 2.7 1
(register-register, immediate-register) MUL, NEG,NOP, NOT, OR, ROLC, RORC,
Except EMUL, EMULU, RMPA, DIV, DIVU, ROTL, ROTR, SAT,SBB, SHAR, SHLL,
and SATR SHLR, SUB, TST, XOR} “#IMM,Rd"/“Rd" /
“Rs, Rd"/“Rs, Rs2, Rd”
Arithmetic/logic instructions (division) o DIV “#IMM, Rd"/“Rs, Rd” Figure 2.7 310 20"
e DIVU “#IMM, Rd"/“Rs, Rd" Figure 2.7 210181
Data transfer instructions  {MOV, MOVU, REVL, REVW} “#IMM, Rd"/ Figure 2.7 1
(register-register, immediate-register) “Rs, Rd”
e SCCnd “Rd”
o {STNZ, STZ} “#IMM, Rd"
Transfer instructions (load operation) e {MOV, MOVU} “[Rs], Rd"/“dsp[Rs], Rd" / Figure 2.8 Throughput: 1
“[Rs+], Rd"/“[-Rs], Rd"/“Rs, [Ri, Rb]” Latency: 2*2
e POP “Rd”
Transfer instructions (store operation) o MOV “Rs, [Rd]"/“Rs, dsp[Rd]"/“Rs, [Rd+]"/ Figure 2.9 1
“Rs, [-Rd]"/"Rs, [Ri, Rb]”
e PUSH “Rs”
e PUSHC “CR”
Bit manipulation instructions (register) e {BCLR, BNOT, BSET, BTST} “#IMM, Rd"/ Figure 2.7 1
“Rs, Rd”
e BMCnd “#IMM, Rd”
Branch instructions e BCnd “pcdsp” Figure 2.18 Branch taken: 3
o {BRA, BSR} “pcdsp”/“Rs” Branch not taken: 1
o {JIMP, JSR} “Rs”
Floating-point operation instructions o FCMP “#IMM, Rd"/“Rs, Rd” Figure 2.7 1
(register-register, immediate-register)
System manipulation instructions o CLRPSW, SETPSW “#IMM” — 1
e MVTC “#IMM, CR"/“Rs, CR”
e MVFC “CR, Rd”
o MVTIPL “#IMM”
DSP function instructions e {MACHI, MACLO, MULHI, MULLO}"Rs, Rs2” Figure 2.7 1
o {MVFACHI, MVFACMI}*Rd"
o {MVTACHI, MVTACLO}'Rs”
o RACW“#IMM”

Note 1. The number of cycles for the dividing instruction varies according to the divisor and dividend.
Note 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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Figure 2.7 to Figure 2.9show the operation of instructions that are converted into a basic single micro-operation.

4 stages

»

<
)

ADD R1, R2 IF | D | E |WB

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

DIV R3, R4 [F D] E] ceoeeenes

Figure 2.7 Operation for Register-Register, Inmediate-Register
5 stages
MOV [R1], R2 F | D] E[wm[ws

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.

MOV [R1], R2 | IF | D | E ||\/|1 | M1|

Figure 2.8 Load Operation
4 stages
MOV R2, [R1] F|p[E|m
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.
[FT D] E M M| covneenns

Figure 2.9 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 (1/2)
Mnemonic (indicates the common Reference
Instruction operation when the size is omitted) Figure Number of Cycles
Arithmetic/logic instructions « {ADC, ADD, AND, CMP, MAX, MIN, Figure 2.10 3
(memory source operand) MUL, OR, SBB, SUB, TST, XOR} “[Rs],
Rd” / “dsp[Rs], Rd”
Arithmetic/logic instructions (division) e DIV “[Rs], Rd/dsp[Rs], Rd” — 5to 22
¢ DIVU "[Rs], Rd/dsp[Rs], Rd" — 41020
Arithmetic/logic instructions e {EMUL, EMULU} “#IMM, Rd"/“Rs, Rd” Figure 2.12 2
(multiplier: 32 x 32 — 64 bits)
(register-register, register-immediate)
Arithmetic/logic instructions e RMPA.B — 6+7xfloor(n/4)+4%(n%4)
(multiply-and-accumulate operation) n: Number of processing
bytes™®
o RMPA.W — 6+5xfloor(n/2)+4%(n%2)
n: Number of processing
words™1
e RMPA.L — 6+4n
n: Number of processing
longwords*1
Arithmetic/logic instructions (64-bit e SATR — 3
signed saturation for RMPA instruction)
Data transfer instructions e MOV “[Rs], [Rd]"/*dsp[Rs], [Rd]” /“[Rs], Figure2.11 3
(memory-memory transfer) dsp[Rd]"/“dsp[Rs], [Rd]”
e PUSH “[Rs]"/“dsp[Rs]"
Bit manipulation instructions (memory e {BCLR, BNOT, BSET, BTST} “#IMM, Figure 2.11 3
source operand) [RA]” I“#IMM, dsp[Rd]”
e BMCnd “#IMM, [Rd]"/*#IMM, dsp[Rd]"
Transfer instructions (load operation) e POPC “CR” — Throughput: 3
Latency: 42
Transfer instructions (store operation of e« PUSHM “Rs-Rs2” — n
multiple registers) n: Number of registers™3
Transfer instructions (store operation of e POPM “Rs-Rs2” — Throughput: n
multiple registers) Latency: n +1
n: Number of registers*2*
Transfer instructions (register-register) e XCHG “Rs, Rd” Figure 2.13 2
Transfer instructions (memory-register) o XCHG “[Rs], Rd"/“dsp[Rs], Rd” Figure 2.14 2
Branch instructions e RTS — 5
o RTSD “#IMM” — 5

e RTSD “#IMM, Rd-Rd2"

Throughput: n<5?5:1+n
Latency: n<4?5:2+n
n: Number of registers*2

RO1UHO034EJ0200 Rev.2.00
Dec 27, 2013

RENESAS

Page 94 of 1489



RX62T Group, RX62G Group

2.CPU

Table 2.14 Instructions that are Converted into Multiple Micro-Operations (2 / 2)
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>3?
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*!
e SSTR.B — 2+floor(n/4)+n%4
n: Number of transfer bytes*!
e SSTR.W — 2+floor(n/2)+n%2
n: Number of transfer words™
e SSTR.L — 2+n
n: Number of transfer
longwords
e SUNTIL.B, SWHILE.B — 3+3xfloor(n/4)+3%(n%4)
n: Number of comparison
bytes™®
e SUNTIL.W, SWHILE.W — 3+3xfloor(n/2)+3%(n%?2)
n: Number of comparison
words*1
e SUNTIL.L, SWHILE.L — 3+3xn
n: Number of comparison
longwords
Floating-point operation instructions « {FADD, FSUB} “#IMM, Rd"/ “Rs, Rd” Figure 2.15 4
(register-register, immediate-register) « FMUL “4IMM. Rd"/Rs, Rd" — 3
e FDIV “#IMM, Rd"/"Rs, Rd” — 16
e {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
e FDIV “[Rs], Rd"/*dsp[Rs], Rd” — 18
e {FTOI, ROUND, ITOF} “[Rs], Rd"/ — 4
“dsp[Rs], Rd”
System manipulation instructions e RTE — 6
o RTFI — 3

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

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

Note 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.

Note 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.

Note 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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Figure 2.10 to Figure 2.15 show the operation of instructions that are converted into basic multiple micro-operations.
Small letters in figures below indicate micro-operations.
Note 1. mop: Micro-operation, stall: Pipeline stall

ADD [R1], R2 | IF |

D

M1 ||

Bypass process (mopl) load

v
stall

E | WB | (mop2) add

Figure 2.10 Arithmetic/Logic Instruction (Memory Source Operand)

Load data
i Bit manipulation, store operation
MOVIRIL[R2] | F | D | E [ m (mop1) load
D E M1 | (mop2) bit manipulation, store
Figure 2.11 MOV Instruction (Memory-Memory), Bit Manipulation Instruction (Memory Source Operand)
EMUL R2, R4 | IF | D E | wB (mopl) emul-1  Write to R4
D E | WB | (mop2) emul-2  Write to R5

Figure 2.12 EMUL, EMULU Instructions (Register- Register, Register-Immediate)

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 2.13 XCHG Instruction (Registers)
XCHG [R1], R2 | IF | D E M1 | wB (mop1) load
D E M1 (mop2) store
Figure 2.14 XCHG Instruction (Memory Source Operand)
FADDR2,R4 | IF | D | E (mop1) fadd-1
D E (mop2) fadd-2
D E (mop3) fadd-3
D E | ws | (mop4) fadd-4 Write to R4
Figure 2.15 Floating-Point Operation Instruction (Register-Register, Inmediate-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.

Note 1. mop: Micro-operation, stall: Pipeline stall

(1) Pipeline Flow with Stalls

DVRLR2 | IF | D | E | E | -eeee (mop) div

ADD R3, R4 | IF | D | stall | ...... | stall | E |WB | (mop) add

ADDR5,R6 [ 1F [ stall | ceeeee |sal | D | E [wB | (mop)add

Figure 2.16 When an Instruction which Requires Multiple Cycles is Executed in the E Stage

Other than no-wait
memory access

MOVRILR2 | F | D | E [ M [ M| .o M | WB (mop) load

A
A

MOV [R3], R4 [ F [ D] E [san] -eeen | sal [ M | wa | (mop) load
ADD RS, R6 | F | D [stan] -eneen | sal | E [ wB | (mop) add
Figure 2.17 When an Instruction which Requires more than One Cycle for its Operand Access is Executed

Branch instruction is executed

Branch

instruction | IF | D | E | (mop) jump

Branch penalty
Two cycles

i »
) Ll

IF|D E|WB|

Figure 2.18 When a Branch Instruction is Executed (While the Condition is Satisfied for Unconditional/
Conditional Branch Instruction)
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MOVIR2LRL | IF [ D [ E [ M [ wB | (mop) load

¢ Bypass process
ADD R2, R1 | F | D [stan | E [wa] (mop) add

Figure 2.19 When the Subsequent Instruction Uses an Operand Read from the Memory
(2) Pipeline Flow with no Stall

(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.

aopRL,R2 [ F [ b | E [ws | (mop) add

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

Figure 2.20 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.

MOV [R1], 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 2.21 When WB Stages for the Memory Load and for the Operation are Overlapped

(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
| | M IWB (mop) load

v .
| WB | (Canceled when the register

number matches either of them)

<

MOV[RIL,R2 | IF | D | E |

5
O
m

|IF|D|E|V\‘/'B|

|IF|D|E|VJB|

Figure 2.22 When Subsequent Instruction Writes to the Same Register before the End of Memory Load

RO1UHO034EJ0200 Rev.2.00 RENESAS Page 98 of 1489
Dec 27, 2013



RX62T Group, RX62G Group 2.CPU

(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 | «cenene (mop) load
ADD R4, R5 | IF | D | E | WB | (mop) add
SUB R6, R7 | IF | D | E | WB | (mop) sub

Figure 2.23 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 Figure 2.9 and Figure 2.10)

e 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.

o |f the instruction fetch stall is generated, the number of cycles increments.

¢ Depending on the system configuration, multiple cycles are required for the memory access. The number of
memory access cycles in the RX62T and RX62G Groups 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 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 RX62T and RX62G 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 the exception handling routine starts
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, seeTable 2.13, Instructions that are Converted into a Single Micro-Operation, and Table 2.14,
Instructions that are Converted into Multiple Micro-Operations.

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

3.1 Operating Mode Types and Selection

The RX62T and RX62G Groups have two types of operating modes. Operating modes are specified by the MD1 and
MDO pins and the ROME bit in the system control register 0 (SYSCRO).

The endian of the RX62T and RX62G Groups can be selected in each operating mode setting. Endian is specified by the
MDE pin. For the endian of the RX62T and RX62G Groups, see section 2.5, Endian.

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 Operating Mode On-Chip ROM*1
0 1 1 Boot mode Enabled

1 1 1 Single-chip mode Enabled

Note 1. The on-chip ROM is classified into two flash memories: ROM and data flash. For details, see section 31, ROM (Flash Memory
for Code Storage), and section 32, Data Flash Memory (Flash Memory for Data Storage).

Table 3.2 Selection of Operating Modes by Register Setting

SYSCRO

"ROME Operating Mode On-Chip ROM*1
0 Single-chip mode Disabled
1 Enabled

Note 1. The on-chip ROM is classified into two flash memories: ROM and data flash. For details, see section 31, ROM (Flash Memory
for Code Storage), and section 32, Data Flash Memory (Flash Memory for Data Storage).

Table 3.3 Selection of Endian
Mode Pin
F Endian
0 Little endian
1 Big endian
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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

Note: « x:Undefined

3.2.1

Address: 0008 0000h

b15 b14 b13 b12 b1l b10

Mode Monitor Register (MDMONR)

b9 b8 b7 b6 b5 b4 b3 b2 bl b0

— — — — — — — — | MDE | — — — — — | MD1 | MDO
Value after reset: 0 0 0 0 0 0 0 0 x1 0 0 0 0 0 x*1 X1
Note 1. Depends on the setting of the mode pin (MD). When the MD pin is low, the bit value is 0; otherwise, the bit value is 1.
Bit Symbol Bit Name Description R/W
b0 MDO MDO Status Flag 0: The MDO pinis 0 R
1: The MDO pinis 1
bl MD1 MD1 Status Flag 0: The MD1 pinis O R
1: The MD1 pinis 1
b6 to b2 — Reserved These bits are always read as 0. Writing to these bits has no R
effect.
b7 MDE MDE Status Flag 0: The MDE pin is 0O (little endian) R
1: The MDE pin is 1 (big endian)
b14 to b8 — Reserved These bits are always read as 0. Writing to these bits has no R
effect.
b15 — Reserved This bit is always read as 1. Writing to this bit has no effect. R
MDMONR indicates the status of the mode pins.
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3.2.2

Mode Status Register (MDSR)

Address: 0008 0002h

b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
— — — — — — — — — — — | BOTS| — — — IROM
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 X 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 R
1: The on-chip ROM is enabled
b2, bl — Reserved These bits are always read as 0. Writing to these bits R
has no effect.
b3 — Reserved This bit is always read as 1. Writing to this bit has no R
effect.
b4 BOTS Boot Mode Startup Flag 0: Started with a mode except boot mode R
1: Started with boot mode
b15 to b5 — Reserved These bits are always read as 0. Writing to these bits R
has no effect.
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 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

KEY[7:0] — — — — — — — | ROME
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit Symbol Bit Name Description R/W
b0 ROME On-Chip ROM Enable 0: The on-chip ROM is disabled R/W
1: The on-chip ROM is enabled
b7 to bl — Reserved These bits are always read as 0. The write value should always  R/W
be 0.
b15 to 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.

ROME Bit (On-Chip ROM 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.

KEY[7:0] Bits (SYSCRO Key Code)

The KEY[7:0] bits enable or disable modifying SYSCRO.

When writing a value to the ROME bit, write 5Ah to the KEY[7:0] bits simultaneously. If SYSCRO is modified with a
KEY][7:0] value other than 5Ah, the ROME bit value remain unchanged.
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3.24 System Control Register 1 (SYSCR1)
Address: 0008 0008h
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1l b0
— — — — — — — — — — — — — — — | RAME
Value after reset: 0 0 0 0 0 0 0 0 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
b15to bl — Reserved These bits are always read as 0. The write value should always be 0. R/W

SYSCRL1 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.
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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, and all 1/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 in SYSCRO to 0. While the on-chip ROM is disabled (ROME bit =0 in
SYSCRO), it cannot be enabled by setting the ROME bit in SYSCRO to 1.

3.3.2 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 31, ROM (Flash Memory for Code Storage), and
section 32, Data Flash Memory (Flash Memory for Data Storage).
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3.4 Transitions of Operating Modes

3.4.1

Operating Mode Transitions According to Mode Pin Setting

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

Reset* state

Reset* released

Reset* released

A 4

Reset* generated

MD1 =0 Reset* generated MD1 =1
MDO = 1 MDO = 1
A 4
Boot mode

Single-chip mode

= \ode can shift

Note: * Reset includes the pin reset, power-on reset (POR),
and voltage detection reset (LVD).

Figure 3.1

Setting of Pins MD1 and MDO and Operating Modes
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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.

é )

Single-chip mode

On-chip ROM: Enabled*

ROME =1

ROME =0

A 4

On-chip ROM: Disabled

ROME =0

- J

€= Mode can shift

Note: * Initial state after reset

Figure 3.2 Setting of Bits ROME and Operating Modes
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4.

4.1

Address Space

Address Space

This LSI has a 4-Ghyte 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 Ghytes is possible, and this contains both program and data areas.
Figure 4.1 shows the memory maps.

Single-chip mode+* Single-chip mode+* Single-chip mode+
R5F562TAXXXX R5F562T7XXXX R5F562T6XXXX
0000 0000h On-chip RAM 0000 0000h On-chip RAM 0000 0000h On-chip RAM
0000 4000h Reserved area*? 0000 2000h Reserved area*? 0000 2000h 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 On-chip ROM
(data flash) (data flash) (data flash)
0010 8000h > 0010 2000h > 0010 2000h >
Reserved area* Reserved area* Reserved area*
007F 8000h ECU-RAM® 007F 8000h FCU-RAM® 007F 8000h FCU-RAM®
007F A00Oh 007F A00Oh 007F A0OOOh
Reserved area*’ Reserved area*’ Reserved area*?
007F CO00h Peripheral I/O registers 007F CO00h Peripheral I/O registers 007F CO00h Peripheral 1/O registers
007F C500h 007F C500h 007F C500h
Reserved area*? Reserved area*’ Reserved area*”
007F FCOOh Peripheral I/O registers 007F FCOOh Peripheral I/O registers 007F FCOOh Peripheral I/O registers
0080 0000h 0080 0000h 0080 0000h
Reserved area*’ Reserved area*’ Reserved area*’
00FC 0000h On-chip ROM (program ROM) 00FE 0000h On-chip ROM (program ROM) 00FF 0000h On-chip ROM (program ROM)
(write only) (write only) (write only)
0100 0000h 0100 0000h 0100 0000h
N Reserved area* o\ ~N— Reserved area* = ~N= Reserved area* =
FEFF EOOOh FEFF EO0Oh FEFF EO0Oh
On-chip ROM (FCU firmware)*® On-chip ROM (FCU firmware)*® On-chip ROM (FCU firmware)**
(read only) (read only) (read only)
FF00 0000h FF00 0000h FFO00 0000h
Reserved area* Reserved area*? Reserved area*
FFFC 0000h On-chip ROM (program ROM) FFFE 0000h On-chip ROM (program ROM) FFFF 0000h On-chip ROM (program ROM)
FFFF FEFFh (read only) FFFF FFFFh (read only) FFFF FEFFh (read only)
Notes: 1. The layout of the address space in boot mode is the same as in single-chip mode.
2. Reserved areas should not be accessed, since the correct operation of LSl is not guaranteed
if they are accessed.
3. For details on the FCU, see section 31, ROM (Flash Memory for Code Storage) and section 32, Data
Flash (Flash Memory for Data Storage).
Figure 4.1 Memory Map (RX62T Group)
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5. I/O Registers

This section gives information on the on-chip 1/0 register addresses and bit configurations. The information is given as
shown below. Notes on writing to registers are also given at the end.

(1) /O register addresses (address order)

Registers are listed from the lower allocation addresses.

o 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 A unit of access is specified for each register. Access other than in the specified unit is prohibited.

(2) /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 1/0O 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 1/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 1/0 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 IEN;j bit in IERm of the
ICU (interrupt request enable bit)*1 cleared to 0.
e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power

consumption state.
Note 1. See section 11.2.2, Interrupt Request Enable Register m (IERm) (m = 02h to 1Fh).

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.
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(@) 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.

[Instruction examples]
e Byte-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

o Word-size 1/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 1/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.
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(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 /0 registers = Number of bus cycles for internal main bus 1 +

Number of divided cycles for clock synchronization +

Number of bus cycles for internal peripheral buses 1, 2, 4, and 6
The number of bus cycles for internal peripheral buses 1, 2, 4, and 6 differs according to the register to be accessed. For
the number of access cycles to each 1/0 register, see Table 5.1, List of I/O Registers.
When peripheral functions connected to internal peripheral bus 6 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
between ICLK and PCLK 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 at a maximum. Therefore, one PCLK 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 (DTC).
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5.1 I/O Register Addresses (Address Order)

Table 5.1 List of /0O Registers (Address Order) (1/ 25)

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 3 ICLK
0008 0006h  SYSTEM System control register 0 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 3ICLK
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 0040h  SYSTEM Oscillation stop detection control register OSTDCR 16 16 3ICLK
0008 1300h  BSC Bus error status clear register BERCLR 8 8 2 ICLK
0008 1304h  BSC Bus error monitoring enable register BEREN 8 8 2 ICLK
0008 1308h  BSC Bus error status register 1 BERSR1 8 8 2 ICLK
0008 130Ah  BSC Bus error status register 2 BERSR2 16 16 2 ICLK
0008 2400h  DTC DTC control register DTCCR 8 8 2 ICLK
0008 2404h  DTC DTC vector base register DTCVBR 32 32 2 ICLK
0008 2408h  DTC DTC address mode register DTCADMOD 8 8 2 ICLK
0008 240Ch DTC DTC module start register DTCST 8 2 ICLK
0008 240Eh  DTC DTC status register DTCSTS 16 16 2 ICLK
0008 6400h  MPU Region 0 start page-number register RSPAGEO 32 32 1ICLK
0008 6404h  MPU Region 0 end page-number register REPAGEO 32 32 1ICLK
0008 6408h  MPU Region 1 start page-number register RSPAGE1 32 32 1ICLK
0008 640Ch  MPU Region 1 end page-number register REPAGE1 32 32 1ICLK
0008 6410h MPU Region 2 start page-number register RSPAGE2 32 32 1ICLK
0008 6414h  MPU Region 2 end page-number register REPAGE2 32 32 1ICLK
0008 6418h  MPU Region 3 start page-number register RSPAGE3 32 32 1ICLK
0008 641Ch MPU Region 3 end page-number register REPAGE3 32 32 1ICLK
0008 6420h MPU Region 4 start page-number register RSPAGE4 32 32 1ICLK
0008 6424h  MPU Region 4 end page-number register REPAGE4 32 32 1ICLK
0008 6428h  MPU Region 5 start page-number register RSPAGE5 32 32 1ICLK
0008 642Ch MPU Region 5 end page-number register REPAGES 32 32 1ICLK
0008 6430h MPU Region 6 start page-number register RSPAGE6 32 32 1ICLK
0008 6434h  MPU Region 6 end page-number register REPAGE6 32 32 1ICLK
0008 6438h  MPU Region 7 start page-number register RSPAGE7 32 32 1ICLK
0008 643Ch MPU Region 7 end page-number register REPAGE7 32 32 1ICLK
0008 6500h  MPU Memory-protection enable register MPEN 32 32 1ICLK
0008 6504h  MPU Background access control register MPBAC 32 32 1ICLK
0008 6508h  MPU Memory-protection error status-clearing register MPECLR 32 32 1ICLK
0008 650Ch  MPU Memory-protection error status register MPESTS 32 32 1ICLK
0008 6514h  MPU Data memory-protection error address register ~ MPDEA 32 32 1ICLK
0008 6520h MPU Region search address register MPSA 32 32 1ICLK
0008 6524h  MPU Region search operation register MPOPS 16 16 1ICLK
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Table 5.1 List of I/O Registers (Address Order) (2 / 25)
Number of

Module Register Number Access Access
Address Abbreviation Register Name Abbreviation of Bits  Size Cycles
0008 6526h  MPU Region invalidation operation register MPOPI 16 16 1ICLK
0008 6528h  MPU Instruction-hit region register MHITI 32 32 1ICLK
0008 652Ch MPU Data-hit region register MHITD 32 32 1ICLK
0008 7010h ICU Interrupt request register 016 IRO16 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 701Bh  ICU Interrupt request register 027 IR027 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 IRO30 8 8 2 ICLK
0008 701Fh ICU Interrupt request register 031 IRO31 8 8 2 ICLK
0008 702Ch ICU Interrupt request register 044 IR044 8 8 2 ICLK
0008 702Dh ICU Interrupt request register 045 IR045 8 8 2 ICLK
0008 702Eh  ICU Interrupt request register 046 IR046 8 8 2 ICLK
0008 702Fh  ICU Interrupt request register 047 IR047 8 8 2 ICLK
0008 7038h  ICU Interrupt request register 056 IR056 8 8 2 ICLK
0008 7039h ICU Interrupt request register 057 IRO57 8 8 2 ICLK
0008 703Ah ICU Interrupt request register 058 IR058 8 8 2 ICLK
0008 703Bh  ICU Interrupt request register 059 IR059 8 8 2 ICLK
0008 703Ch ICU Interrupt request register 060 IR060 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 IR071 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 7066h ICU Interrupt request register 102 IR102 8 8 2 ICLK
0008 7067h  ICU Interrupt request register 103 IR103 8 8 2 ICLK
0008 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK
0008 7072h  ICU Interrupt request register 114 IR114 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 7077h  ICU Interrupt request register 119 IR119 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
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Table 5.1 List of I/O Registers (Address Order) (3/25)
Number of

Module Register Number Access Access
Address Abbreviation Register Name Abbreviation of Bits  Size Cycles
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 7081h ICU Interrupt request register 129 IR129 8 8 2 ICLK
0008 7082h ICU Interrupt request register 130 IR130 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 7087h  ICU Interrupt request register 135 IR135 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 708Fh ICU Interrupt request register 143 IR143 8 8 2 ICLK
0008 7090h ICU Interrupt request register 144 IR144 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 7099h ICU Interrupt request register 153 IR153 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 70ACh ICU Interrupt request register 172 IR172 8 8 2 ICLK
0008 70ADh ICU Interrupt request register 173 IR173 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 70BOh  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 2ICLK
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 70BAh ICU Interrupt request register 186 IR186 8 8 2 ICLK
0008 70BBh ICU Interrupt request register 187 IR187 8 8 2 ICLK
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RX62T Group, RX62G Group

5. 1/0 Registers

Table 5.1 List of I/O Registers (Address Order) (4 / 25)
Number of

Module Register Number Access Access
Address Abbreviation Register Name Abbreviation of Bits  Size Cycles
0008 70BCh ICU Interrupt request register 188 IR188 8 8 2 ICLK
0008 70BDh ICU Interrupt request register 189 IR189 8 8 2 ICLK
0008 70BEh ICU Interrupt request register 190 IR190 8 8 2 ICLK
0008 70COh ICU Interrupt request register 192 IR192 8 8 2 ICLK
0008 70C1h ICU Interrupt request register 193 IR193 8 8 2 ICLK
0008 70C2h ICU Interrupt request register 194 IR194 8 8 2 ICLK
0008 70C3h ICU Interrupt request register 195 IR195 8 8 2 ICLK
0008 70C4h ICU Interrupt request register 196 IR196 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 70D9h 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 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 70FEh ICU Interrupt request register 254 IR254 8 8 2 ICLK
0008 711Bh ICU DTC activation enable register 027 DTCERO027 8 8 2 ICLK
0008 711Ch ICU DTC activation enable register 028 DTCERO028 8 8 2 ICLK
0008 711Dh ICU DTC activation enable register 029 DTCERO029 8 8 2 ICLK
0008 711Eh ICU DTC activation enable register 030 DTCERO030 8 8 2 ICLK
0008 711Fh  ICU DTC activation enable register 031 DTCERO031 8 8 2ICLK
0008 712Dh ICU DTC activation enable register 045 DTCERO045 8 8 2 ICLK
0008 712Eh ICU DTC activation enable register 046 DTCERO046 8 8 2 ICLK
0008 7140h ICU DTC activation enable register 064 DTCER064 8 8 2 ICLK
0008 7141h ICU DTC activation enable register 065 DTCERO065 8 8 2 ICLK
0008 7142h  ICU DTC activation enable register 066 DTCERO066 8 8 2ICLK
0008 7143h ICU DTC activation enable register 067 DTCERO067 8 8 2 ICLK
0008 7144h ICU DTC activation enable register 068 DTCER068 8 8 2 ICLK
0008 7145h ICU DTC activation enable register 069 DTCER069 8 8 2 ICLK
0008 7146h ICU DTC activation enable register 070 DTCERO070 8 8 2 ICLK
0008 7147h ICU DTC activation enable register 071 DTCERO71 8 8 2 ICLK
0008 7162h ICU DTC activation enable register 098 DTCERO098 8 8 2 ICLK
0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK
0008 7167h  ICU DTC activation enable register 103 DTCER103 8 8 2 ICLK
0008 716Ah ICU DTC activation enable register 106 DTCER106 8 8 2 ICLK
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Table 5.1 List of I/O Registers (Address Order) (5/ 25)
Number of

Module Register Number Access Access
Address Abbreviation Register Name Abbreviation of Bits  Size Cycles
0008 7172h  ICU DTC activation enable register 114 DTCER114 8 8 2 ICLK
0008 7173h  ICU DTC activation enable register 115 DTCER115 8 8 2 ICLK
0008 7174h ICU DTC activation enable register 116 DTCER116 8 8 2 ICLK
0008 7175h  ICU DTC activation enable register 117 DTCER117 8 8 2 ICLK
0008 7179h ICU DTC activation enable register 121 DTCER121 8 8 2 ICLK
0008 717Ah ICU DTC activation enable register 122 DTCER122 8 8 2 ICLK
0008 717Dh ICU DTC activation enable register 125 DTCER125 8 8 2 ICLK
0008 717Eh ICU DTC activation enable register 126 DTCER126 8 8 2 ICLK
0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK
0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2 ICLK
0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK
0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2 ICLK
0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2 ICLK
0008 7187h  ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK
0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2 ICLK
0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK
0008 718Ah ICU DTC activation enable register 138 DTCER138 8 8 2 ICLK
0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK
0008 718Ch ICU DTC activation enable register 140 DTCER140 8 8 2 ICLK
0008 718Dh ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK
0008 718Eh ICU DTC activation enable register 142 DTCER142 8 8 2 ICLK
0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK
0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2 ICLK
0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK
0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK
0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2 ICLK
0008 7197h  ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK
0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2 ICLK
0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK
0008 71AEh ICU DTC activation enable register 174 DTCER174 8 8 2ICLK
0008 71AFh ICU DTC activation enable register 175 DTCER175 8 8 2 ICLK
0008 71BOh ICU DTC activation enable register 176 DTCER176 8 8 2 ICLK
0008 71B1h ICU DTC activation enable register 177 DTCER177 8 8 2 ICLK
0008 71B2h ICU DTC activation enable register 178 DTCER178 8 8 2 ICLK
0008 71B3h  ICU DTC activation enable register 179 DTCER179 8 8 2ICLK
0008 71B4h ICU DTC activation enable register 180 DTCER180 8 8 2 ICLK
0008 71B5h ICU DTC activation enable register 181 DTCER181 8 8 2 ICLK
0008 71B6h ICU DTC activation enable register 182 DTCER182 8 8 2 ICLK
0008 71B7h ICU DTC activation enable register 183 DTCER183 8 8 2 ICLK
0008 71B8h ICU DTC activation enable register 184 DTCER184 8 8 2 ICLK
0008 71BAh ICU DTC activation enable register 186 DTCER186 8 8 2 ICLK
0008 71BBh ICU DTC activation enable register 187 DTCER187 8 8 2 ICLK
0008 71BCh ICU DTC activation enable register 188 DTCER188 8 8 2 ICLK
0008 71BDh ICU DTC activation enable register 189 DTCER189 8 8 2 ICLK
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Table 5.1 List of I/O Registers (Address Order) (6 / 25)
Number of

Module Register Number Access Access
Address Abbreviation Register Name Abbreviation of Bits  Size Cycles
0008 71BEh ICU DTC activation enable register 190 DTCER190 8 8 2 ICLK
0008 71COh ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK
0008 71C1h ICU DTC activation enable register 193 DTCER193 8 8 2 ICLK
0008 71C2h ICU DTC activation enable register 194 DTCER194 8 8 2 ICLK
0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK
0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK
0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2 ICLK
0008 71D8h ICU DTC activation enable register 216 DTCER216 8 8 2 ICLK
0008 71DBh ICU DTC activation enable register 219 DTCER219 8 8 2 ICLK
0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2 ICLK
0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2 ICLK
0008 71EOh ICU DTC activation enable register 224 DTCER224 8 8 2 ICLK
0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2 ICLK
0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2 ICLK
0008 71FEh ICU DTC activation enable register 254 DTCER254 8 8 2 ICLK
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 7205h  ICU Interrupt request enable register 05 IERO5 8 8 2 ICLK
0008 7207h  ICU Interrupt request enable register 07 IERO7 8 8 2 ICLK
0008 7208h  ICU Interrupt request enable register 08 IERO8 8 8 2 ICLK
0008 720Ch ICU Interrupt request enable register 0C IEROC 8 8 2 ICLK
0008 720Dh ICU Interrupt request enable register 0D 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 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 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 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 72EO0h ICU Software interrupt activation register SWINTR 8 8 2 ICLK
0008 72FOh  ICU Fast interrupt set register FIR 16 16 2 ICLK
0008 7300h ICU Interrupt source priority register 00 IPROO 8 8 2 ICLK
0008 7301h ICU Interrupt source priority register 01 IPRO1 8 8 2 ICLK
0008 7302h ICU Interrupt source priority register 02 IPR0O2 8 8 2 ICLK
0008 7303h ICU Interrupt source priority register 03 IPRO3 8 8 2 ICLK
0008 7304h ICU Interrupt source priority register 04 IPRO4 8 8 2 ICLK
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Table 5.1 List of I/O Registers (Address Order) (7 / 25)
Number of

Module R