’{EN ESAS Datasheet

RX24T Group RO1DS0257EJ0200
Renesas MCUs Apr ij;d?g

80-MHz 32-bit RX MCUs, on-chip FPU, 153.6 DMIPS, power supply 5V,
12-bit ADC (equipped with 3-channel synchronous S/H circuits, double data registers, operating amplifiers,

comparator) 3 units, Simultaneous sampling up to ADC 5 channels, CAN,
80-MHz PWM (three-phase complementary output x 2 channels + single-phase complementary output x
4 channels or three-phase complementary x 3 channels + single-phase complementary x 1 channel)

Features

m 32-bit RXv2 CPU core

e Max. operating frequency: 80 MHz
Capable of 153.6 DMIPS in operation at 80 MHz

e Enhanced DSP: 32-bit multiply-accumulate and 16-bit
multiply-subtract instructions supported

e Built-in FPU: 32-bit single-precision floating point
(compliant to IEEE754)

¢ Divider (fastest instruction execution takes two CPU clock
cycles)

e Fast interrupt

e CISC Harvard architecture with 5-stage pipeline

e Variable-length instructions, ultra-compact code

¢ On-chip debugging circuit

e Memory protection unit (MPU) supported

m Low power design and architecture
e Operation from a single 2.7-V to 5.5-V supply
e Three low power consumption modes

m On-chip code flash memory
e 512-/384-/256-/128-Kbyte capacities
e On-board or off-board user programming
e For instructions and operands

m On-chip data flash memory
¢ 8-Kbyte (Number of erase/write cycles: 1,000,000 (typ))
® BGO (Back Ground Operation)

m On-chip SRAM, no wait states
¢ 32-/16-Kbytes of SRAM

m Data transfer functions
e DTC: Four transfer modes

m Reset and supply management

e Seven types of reset, including the power-on reset (POR)
e Low voltage detection (LVD) with voltage settings

m Clock functions

¢ Main clock oscillator frequency: 1 to 20 MHz

¢ External clock input frequency: Up to 20 MHz

e PLL circuit input: 4 MHz to 12.5 MHz

e On-chip low-speed oscillators, On-chip high-speed
oscillators, dedicated on-chip oscillator for the IWDT

¢ Clock frequency accuracy measurement circuit (CAC)

m Independent watchdog timer
¢ 15-kHz on-chip oscillator produces a dedicated clock
signal to drive IWDT operation.
m Useful functions for IEC60730 compliance

o Self-diagnostic and disconnection-detection assistance
functions for the A/D converter, clock frequency accuracy
measurement circuit, independent watchdog timer, RAM
test assistance functions using the DOC, etc.

= MPC

e Multiple locations are selectable for I/O pins of peripheral
functions

PLQP0100KB-B 14 x 14 mm, 0.5 mm pitch
PLQP0080JA-A 14 x 14 mm, 0.65 mm pitch
PLQP0080KB-B 12 x 12 mm, 0.5 mm pitch
PLQP0064KB-C 10 x 10 mm, 0.5 mm pitch

m Up to 6 communications channels

e CAN (compliant with ISO11898-1), incorporating
16 message boxes (1 channel)

o SCI with many useful functions (3 channels)
Asynchronous mode, clock synchronous mode, smart card
interface mode, simplified SPI, simplified 12C, and
extended serial mode.

e 12C bus interface: Transfer at up to 400 kbps, capable of
SMBus operation (1 channel)

e RSPI capable of high speed connection Transfer at up to 20
Mbps (1 channel)

m Up to 25 extended-function timers

e 16-bit MTU3: 80 MHz operation, input capture, output
compare, three-phase complementary PWM x 2 channels
output, CPU-efficient complementary PWM, phase
counting mode (nine channels)

e 16-bit GPT: 80 MHz operation, input capture, output
compare, PWM wave-form single-phase complementary x
4 channels output or three-phase x 1 channel + single-
phase complementary x 1 channel output, comparator
interlocking operation (count operation, PWM negate
control) (4 channels)

e 8-bit TMRs (8 channels)

e 16-bit compare-match timers (4 channels)

m 12-bit A/D converter: 22 channels in 3 units

e Incorporating sample-and-hold circuit 12 bits x 3 units
(unit 0: 5 channels, unit 1: 5 channels, unit 2: 12 channels)

e Sampling time can be set for each channel

e Group scan priority control mode (3 levels)

e Self-diagnostic function and analog input disconnection
detection assistance function (compliant to [EC60730)

e Input signal amplitude by the programmable gain amplifier
(4 channels)

e ADC: 3-channel simultaneous sample-and-hold circuit (3
shunt method), double data register (1 shunt method),
amplifier (4 channels), comparator (4 channels)

m 8-bit D/A converter: 2 channels
o This can be used as reference voltage for a comparator
m Register write protection function can protect
values in important registers against
overwriting.
m Up to 81 pins for general I/O ports
e 5-V tolerant, open drain, input pull-up, switching of
driving capacity
m Operating temperature range
e —40 to +85°C
m Applications
e General industrial and consumer equipment
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RX24T Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications, and Table 1.2 gives a comparison of the functions of the products in different
packages.

Table 1.1 shows the outline of maximum specifications, and the numbers of peripheral modules and of channels of the
modules differ depending on chip version and the pin number on the package. For details, see Table 1.2, Comparison
of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/4)

Classification Module/Function Description
CPU CPU

Maximum operating frequency: 80 MHz

32-bit RX CPU (RX v2)

Minimum instruction execution time: One instruction per clock cycle
Address space: 4-Gbyte linear

Register set

General purpose: Sixteen 32-bit registers

Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75 Variable-length instruction format
Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian

On-chip 32-bit multiplier: 32-bit x 32-bit — 64-bit
On-chip divider: 32-bit + 32-bit — 32-bit

Barrel shifter: 32 bits

ROM cache: 2 Kbytes (disabled by default)

FPU Single precision (32-bit) floating point

Data types and floating-point exceptions in conformance with the IEEE754 standard
Capacity: 128 K/256 K/384 K/512 Kbytes

Up to 32 MHz, no-wait memory access

32 to 80 MHz: wait states

Off-board programming

Programming/erasing method:

Serial programming (asynchronous serial communication), self-programming

Capacity: 16 K/32 Kbytes
e 80 MHz, no-wait memory access

E2 DataFlash e Capacity: 8 Kbytes
e Number of erase/write cycles: 1,000,000 (typ)

Memory ROM

RAM

MCU operating mode Single-chip mode

Clock Clock generation circuit o Main clock oscillator, low- and high-speed on-chip oscillators, PLL frequency synthesizer, and IWDT-
dedicated on-chip oscillator

Independent settings for the system clock (ICLK), peripheral module clock (PCLK), and FlashlF clock
(FCLK)

The CPU and system sections such as other bus masters run in synchronization with the system
clock (ICLK): 80 MHz (at max.)

The MTU3 and GPT modules run in synchronization with the PCLKA: 80 MHz (at max.)

The peripheral modules other than MTU3 and GPT run in synchronization with the PCLKB: 40 MHz
(at max.)

ADCLK operated in S12AD runs in synchronization with the PCLKD: 40 MHz (at max.)

The flash memory peripheral circuit runs in synchronization with the FCLK: 32 MHz (at max.)

Resets RES# pin reset, power-on reset, voltage monitoring reset, independent watchdog timer reset, and
software reset
Voltage detection Voltage detection circuit * When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt
(LVDAD) is generated.

Voltage detection circuit 0 is capable of selecting the detection voltage from 3 levels
Voltage detection circuit 1 is capable of selecting the detection voltage from 9 levels
Voltage detection circuit 2 is capable of selecting the detection voltage from 4 levels

Low power Low power consumption e Module stop function
consumption functions e Three low power consumption modes
Sleep mode, deep sleep mode, and software standby mode

Function for lower operating e Operating power control modes

power consumption High-speed operating mode and middle-speed operating mode
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RX24T Group 1. Overview

Table 1.1 Outline of Specifications (2/4)

Classification Module/Function Description

Interrupt Interrupt controller (ICUDb) o Interrupt vectors: 163
o External interrupts: 9 (NMI, IRQO to IRQ7 pins)
* Non-maskable interrupts: 5 (NMI pin, oscillation stop detection interrupt, voltage monitoring 1
interrupt, voltage monitoring 2 interrupt, and IWDT interrupt)
* 16 levels specifiable for the order of priority

DMA Data transfer controller o Transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) e Activation sources: Interrupts
e Chain transfer function
1/0 ports General /O ports 100-pin/80-pin/64-pin

e 1/0: 80/60/48

e Input: 1/1/1

o Pull-up resistors: 80/60/48

e Open-drain outputs: 60/45/37
e 5-V tolerance: 2/2/2

Multi-function pin controller (MPC) Capable of selecting the input/output function from multiple pins
Timers Multi-function timer pulse e 9 units (16 bits x 9 channels)
unit 3 (MTU3d) e Provides up to 28 pulse-input/output lines and three pulse-input lines

Select from among fourteen counter-input clock signals for each channel (PCLK/1, PCLK/2, PCLK/4,
PCLK/8, PCLK/16, PCLK/32, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC,
MTCLKD, MTIOC1A) other than channel 1/3/4/6/7, for which only eleven signals are available,
channel 2 for 12, channel 5 for 10

43 general registers including 28 output compare/input capture registers

Counter clear operation (with compare match- or input capture-sourced simultaneous counter clear
capability)

Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffer operation

Cascaded operation

45 interrupt sources

Automatic transfer of register data

Pulse output modes: Toggle/PWM/complementary PWM/reset-synchronized PWM
Complementary PWM output mode

3-phase non-overlapping waveform output for inverter control

Automatic dead time setting

Adjustable PWM duty cycle: from 0 to 100%

A/D conversion request delaying function

Interrupt at crest/trough can be skipped

Double buffer function

Reset-synchronized PWM mode

Outputs three phases each for positive and negative PWM waveforms in user-specified duty cycle
Phase counting modes: 16-bit mode (channel 1 and 2)/32-bit mode (channel 1 and 2)

Dead time compensation counter function

A/D converter start trigger can be generated

A/D converter start triggers can be skipped

Signals from the input capture and external counter clock pins are input via a digital filter

Port output enable 3 e POE3b

(POE3b, POE3A) Control of the high-impedance state of the MTU3's waveform output pins

Startup by input from signal sources on 6 pins (POEO#, POE4#, POE8#, POE10#, POE11#, and
POE12#)

Startup by detection of short-circuited outputs (detection of simultaneous PMW output at the active
level)

Startup by detection of oscillation stopping or by a comparator, or under software control

Control of addition of pins for output control is programmable

POE3A (The following functions are added to the POE3b)

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

Control of the MTU3/GPT waveform output pins and switching them to operate as general I/O ports
A comparator detection interrupt source can be set for each output pin group
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Apr 14, 2017



RX24T Group 1. Overview

Table 1.1 Outline of Specifications (3/4)

Classification Module/Function Description

Timers General PWM timer (GPTB) e 16 bits x 4 channels

e Two channels can be cascaded and used as a 32-bit timer
Counting up or down (saw waves), or counting up and down (triangle waves) is selectable for each
counter.
A count clock is selectable from 13 types (PCLK/1, PCLK/2, PCLK/4, PCLK/8, PCLK/16,PCLK/32,
PCLK/64, PCLK/256, PCLK/1024, GTECLKA, GTECLKB, GTECLKC, and GTECLKD) for each
channel.
Two /O pins per channel
Two output compare/input capture registers per channel
For the two 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 crests or troughs, enabling the generation of
laterally asymmetric PWM waveforms.
Registers for setting up frame cycles in each channel (with capability for generating interrupts at
overflow or underflow)
Synchronous operation of the several counters
Modes of synchronous operation (synchronized or displaced by a desired time to obtain relative
phase shifts)
Generation of dead times in PWM operation
Through combination of three counters, generation of three-phased PWM waveforms incorporating
dead times
Starting, clearing, and stopping counters in response to external or internal triggers
Internal trigger sources: output of the comparator detection, MTU3 count start, software, compare
match
Noise filter function for signals on the Input capture, external trigger pins, and the external count clock
pins
A/D converter start triggers can be generated

Compare match timer

(16 bits x 2 channels) x 2 units

(CMT) e Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)
Independent watchdog e 14 bits x 1 channel
timer (IWDTa) e Count clock: Dedicated low-speed on-chip oscillator for the IWDT-dedicated on-chip oscillator

Frequency divided by 1, 16, 32, 64, 128, or 256

8-bit timer (TMR)

(8 bits x 2 channels) x 4 units

Seven internal clocks (PCLK/1, PCLK/2, PCLK/8, PCLK/32, PCLK/64, PCLK/1024, and PCLK/8192)
and an external clock can be selected

Pulse output and PWM output with any duty cycle are available

Two channels can be cascaded and used as a 16-bit timer

Generates A/D conversion start trigger

Generates baud rate clock for the SCI5 and SCI6

Communication Serial communications 3 channels (channel 1, 5, and 6: SCIg)
functions interfaces (SCIg) e SClg
Serial communications: asynchronous, clock synchronous, and smart-card interface
On-chip baud rate generator allows selection of the desired bit rate
Selection of LSB-first or MSB first transfer
Average transfer rate clocks for SCI5 and SCI6 can be input from TMR timers
Simple 12C
Simple SPI
Multi-processor function
Detection of the start bit: Level or edge is selectable.
9-bit transfer mode
Bit rate modulation

1 channel

Communications formats: 12C bus format/SMBus format
Master mode or slave mode selectable

Supports fast mode

12C bus interface (RIICa)

CAN module (RSCAN)

Single channel
1ISO11898-1 specifications compliant (standard and extended frames)
16 message boxes

Serial peripheral interface
(RSPIb)

1 channel

Transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), and RSPCK
(RSPI clock) 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

Choice of LSB-first or MSB-first transfer

The number of bits in each transfer can be changed to 8 to 16, 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)

Double buffers for both transmission and reception
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1. Overview

Table 1.1 Outline of Specifications (4/4)

Classification Module/Function

Description

12-bit A/D converter (S12ADF)

12 bits (5 channels x 2 units/12 channels x 1 unit)

12-bit resolution

Minimum conversion time: 1.0 us per channel when the ADCLK is operating at 40 MHz

Operating modes

Scan mode (single scan mode, continuous scan mode, and 3 group scan mode)

Group A priority control (only for 3 group scan mode)

Sampling variable

Sampling time can be set up for each channel

Self-diagnostic function

Double trigger mode (A/D conversion data duplicated)

Assist on analog input disconnection detection

A/D conversion start conditions

A software trigger, a trigger from a timer (MTU3, GPT, TMR), or an external trigger signal
Sample-and-hold function

Sample-and-hold circuit included (3 channels for unit 1)

Amplification of input signals by a programmable gain amplifier (1 channel for unit 0, 3 channels for
unit 1)

Amplification rate: 2.0 times, 2.5 times, 3.077 times, 3.636 times, 4.0 times, 4.444 times (total of 6
steps)

Comparator C (CMPC)

4 channels

Function to compare the reference voltage and the analog input voltage
Reference voltage: Select from among two voltages

Analog input voltage is selectable from 4 inputs

8-bit D/A converter (DA, DAa)

DA

1 channel

8-bit resolution

Output voltage: 0 V to VREF

Dedicated for generating comparator C reference voltage

DAa

2 channels

8-bit resolution

Output voltage: 0 V to VREF

Can be output externally and used as comparator C reference voltage

Safety Memory protection unit
(MPU)

Protection area: Eight areas (max.) can be specified in the range from 0000 0000h to FFFF FFFFh.
Minimum protection unit: 16 bytes

Reading from, writing to, and enabling the execution access can be specified for each area.

An address exception occurs when the detected access is not in the permitted area.

Register write protection
function

Protects important registers from being overwritten for in case a program runs out of control.

CRC calculator (CRC)

CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8+ X2+ X+ 1, X16+X15+X2+ 1, or X6+ X124+ X5+1

Generation of CRC codes for use with LSB-first or MSB-first communications is selectable.

Main clock oscillation stop
function

Main clock oscillation stop detection: Available

Clock frequency accuracy
measurement circuit (CAC)

Monitors the clock output from the main clock oscillator, high-speed on-chip oscillator, low-speed on-
chip oscillator, the PLL frequency synthesizer, IWDT-dedicated on-chip oscillator, and PCLKB.

Data operation circuit (DOC)

The function to compare, add, or subtract 16-bit data

Power supply voltages/Operating frequencies

VCC =2.71t05.5V: 80 MHz

Packages

100-pin LFQFP 0.5 mm pitch
80-pin LQFP 0.65 mm pitch
80-pin LFQFP 0.5 mm pitch
64-pin LFQFP 0.5 mm pitch

On-chip debugging system

E1 emulator (FINE interface)

RO1DS0257EJ0200 Rev.2.00
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Table 1.2

Comparison of Functions for Different Packages

Module/Functions

RX24T Group

Chip Version B

Chip Version A

100 Pins

100 Pins 80 Pins

64Pins

Memory

ROM

512 K/384 K/
256 Kbytes

256 K/128 Kbytes

RAM

32 Kbytes

16 Kbytes

E2 DataFlash

8 Kbytes

Interrupts

External interrupts

NMI, IRQO to IRQ7

DTC

Data transfer controller
(DTCa)

Available

Timers

Multi-function timer pulse
unit 3 (MTU3d)

9 channels

General PWM timer (GPTB)

4 channels

Not supported

Port output enable 3
(POE3Db)

Not supported

Available

Port output enable 3
(POE3A)

Available

Not supported

8-bit timer (TMR)

2 channels x 4 units

Compare match timer
(CMT)

2 channels x 2 units

Independent watchdog
timer (IWDTa)

Available

Communic
ations

Serial communications
interfaces (SCIg)
[including simple 12C and
simple SPI]

3 channels
(SCI1, SCI5, SCI6)

I2C bus interface (RlICa)

1 channel

Serial peripheral interface
(RSPIb)

1 channel

CAN module (RSCAN)

1 channel

Not supported

12-bit A/D converter (S12ADF)
(Internal high-precision channel)

5 channels x 2 units, 12 channels x 1 unit
(4 channels x 2 units, 12 channels x 1 unit)

5 channels x 2 units,
7 channels x 1 unit
(4 channels x 2 units,
7 channels x 1 unit)

3 channels x 1 unit,
4 channels x 1 unit,
5 channels x 1 unit
(3 channels x 1 unit,
3 channels x 1 unit,
5 channels x 1 unit)

3 channels simultaneous
sampling

3 channels/unit 1

Programmable gain
amplifier

1 channel/unit 0, 3 channels/unit 1

Comparator C (CMPC)

4 channels

Without reference

voltage external input

With reference voltage external input

8-bit D/A converter (DA) Not supported Available

8-bit D/A converter (DAa) Available Not supported

CRC calculator (CRC) Available

Packages 100-pin LFQFP 100-pin LFQFP | 80-pin LFQFP/LQFP 64-pin LFQFP
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RX24T 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., memory capacity, and package
type.
Table 1.3 List of Products
ROM RAM E2 Operating
Group | Part No. Part No. (for Orders) | Package Capacity Capacity DataFlash | Frequency (max.) | Chip Version
RX24T | R5F524TEADFP R5F524TEADFP#31 PLQPO100KB-B | 512 Kbytes | 32 Kbytes 8 Kbytes 80 MHz B
R5F524TCADFP R5F524TCADFP#31 PLQPO100KB-B | 384 Kbytes
R5F524TBADFP R5F524TBADFP#31 PLQPO100KB-B | 256 Kbytes
R5F524TAADFP R5F524TAADFP#31 PLQP0100KB-B | 256 Kbytes | 16 Kbytes 8 Kbytes 80 MHz A
R5F524TAADFF R5F524TAADFF#31 PLQPO080JA-A
R5F524TAADFN R5F524TAADFN#31 PLQPO080KB-B
R5F524TAADFM R5F524TAADFM#31 PLQP0064KB-C
R5F524T8ADFP R5F524T8ADFP#31 PLQP0100KB-B | 128 Kbytes
R5F524T8ADFF R5F524T8ADFF#31 PLQPO080JA-A
R5F524T8ADFN R5F524T8ADFN#31 PLQP0080KB-B
R5F524T8ADFM R5F524T8ADFM#31 PLQP0064KB-C
Note:  The part numbers for orders above are used for products in mass production or under development when this manual is issued.

Refer to the Renesas Electronics Corporation website for the latest part numbers.

RO1DS0257EJ0200 Rev.2.00
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RX24T Group 1. Overview

Packaging/external pin surface treatment (lead-free)
#3: Tray/Sn (Tin) only

Package type, number of pins, and pin pitch
FP: LFQFP/100/0.50

FF: LQFP/80/0.65

FN: LFQFP/80/0.50

FM: LFQFP/64/0.5

D: Operating peripheral temperature: —40 to +85°C

A: 5V

ROM/RAM/E2 DataFlash capacity
[Chip version B]

E: 512 Kbytes/32 Kbytes/8 Kbytes
C: 384 Kbytes/32 Kbytes/8 Kbytes
B: 256 Kbytes/32 Kbytes/8 Kbytes

[Chip version A]
A: 256 Kbytes/16 Kbytes/8 Kbytes
8: 128 Kbytes/16 Kbytes/8 Kbytes

Group name
4T:RX24T Group

Series name
RX200 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part Number
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RX24T Group 1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

>
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E2 DataFlash |

IWDTa

CRC

SClg x 3 channels

RSPIb x 1 channel

RIICa x 1 channel

RSCAN x 1 channel

POE3b, POE3A

TMR x 2 channels (unit 0)

TMR x 2 channels (unit 1)

TMR x 2 channels (unit 2)

TMR x 2 channels (unit 3)

o
12}
g CMT x 2 channels (unit 0) Port 0
© CMT x 2 channels (unit 1) -
MTU3d 2
x 9 channels [— .'é 12-bit A/D converter x 5 channels
g (unit 0)
®©
" ﬁ:;niels K| gj Programmable gain amplifier Port 3
P € x 1 channel
-Port 4
AN 12-bit A/D converter x 5 channels
ROM — ICUb K] (unit 1)
K| o~ ; i
Programmable gain amplifier Port 6
® é K] DTCa [ — x 3 channels
| |3
N P 5 Sample and hold circuit Port 7
rRaM  k—13H& E x 3 channels
g | .
K—15| |o e 12-bit A/D converter x 12 channels
: = it 2
>
[
— o Z || j| Comparator C x 4 channels |
I I I
1 o
R?A EEU — 5| U | 8-bit D/A converter x 2 channels | [Pots |
NS
5 — DOC | -
c -Port D
Clock £ - CAC |
generation -
circuit L N
MTU3d: Multi-function timer pulse unit 3 RIICa: I12C bus interface
GPTB: General PWM timer RSCAN: CAN module
ICUb: Interrupt controller POE3b, POE3A: Port output enable 3
DTCa: Data transfer controller TMR: 8-bit timer
IWDTa: Independent watchdog timer CMT: Compare match timer
CRC: CRC (cyclic redundancy check) calculator DOC: Data operation circuit
SClg: Serial communications interface CAC: Clock frequency accuracy measurement circuit
RSPIb: Serial peripheral interface MPU: Memory protection unit
Figure 1.2 Block Diagram
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1. Overview

1.4

Pin Functions

Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/4)
Classifications Pin Name /10 Description
Power supply VCC — Power supply pin. Connect it to the system power supply.
VCL — Connect this pin to the VSS pin via the 4.7 yF smoothing capacitor used to
stabilize the internal power supply. Place the capacitor close to the pin.
VSS — Ground pin. Connect it to the system power supply (0 V).
Clock XTAL Output  Pins for connecting a crystal. An external clock can be input through the
EXTAL Input  EXTAL pin.
Operating mode MD Input Pin for setting the operating mode. The signal levels on this pin must not
control be changed during operation.
System control RES# Input Reset pin. This MCU enters the reset state when this signal goes low.
CAC CACREF Input Input pin for the clock frequency accuracy measurement circuit.
On-chip FINED 1/0 FINE interface pin.
emulator
Interrupts NMI Input Non-maskable interrupt request pin.
IRQO to IRQ7 Input Interrupt request pins.
Multi-function MTIOCOA, MTIOCOB, 1/0 The TGRAO to TGRDO input capture input/output compare output/PWM
timer pulse unit3 MTIOCOC, MTIOCOD output pins.
X X e to input capture inverted input/output compare
(MTU3d) MTIOCOA#, MTIOCOB# IO The TGRAO to TGRDO input capture inverted input/outp b
MTIOCOC#, MTIOCOD# inverted output/PWM inverted output pins.
MTIOC1A, MTIOC1B 110 The TGRA1 and TGRB1 input capture input/output compare output/PWM
output pins.
MTIOC1A#, MTIOC1B# /0 The TGRA1 and TGRB1 input capture inverted input/output compare
inverted output/PWM inverted output pins.
MTIOC2A, MTIOC2B 110 The TGRA2 and TGRB2 input capture input/output compare output/PWM
output pins.
MTIOC2A#, MTIOC2B# 1/0 The TGRA2 and TGRB2 input capture inverted input/output compare
inverted output/PWM inverted output pins.
MTIOC3A, MTIOC3B, 1/0 The TGRA3 to TGRD3 input capture input/output compare output/PWM
MTIOC3C, MTIOC3D output pins.
MTIOC3A#, MTIOC3B#, 1/0 The TGRA3 to TGRD3 input capture inverted input/output compare
MTIOC3C#, MTIOC3D# inverted output/PWM inverted output pins.
MTIOC4A, MTIOC4B, 1/0 The TGRA4 to TGRD4 input capture input/output compare output/PWM
MTIOC4C, MTIOC4D output pins.
MTIOCA4A#, MTIOCA4B#, 1/0 The TGRA4 to TGRD4 input capture inverted input/output compare
MTIOCAC#, MTIOC4D# inverted output/PWM inverted output pins.
MTIC5U, MTIC5V, MTIC5W  Input The TGRUS5, TGRV5, and TGRWS input capture input/external pulse input
pins.
MTIC5U#, MTIC5V#, Input The TGRUS5, TGRVS, and TGRWS5 input capture inverted input/external
MTIC5W# pulse inverted input pins.
MTIOC6A, MTIOCEB, 1/0 The TGRAG6 to TGRDG6 input capture input/output compare output/PWM
MTIOC6C, MTIOC6D output pins.
MTIOCG6A#, MTIOCG6B#, 1/0 The TGRAG6 to TGRD6 input capture inverted input/output compare
MTIOC6C#, MTIOCED# inverted output/PWM inverted output pins.
MTIOCT7A, MTIOCT7B, 110 The TGRA7 to TGRD7 input capture input/output compare output/PWM
MTIOC7C, MTIOC7D output pins.
MTIOC7A#, MTIOC7B#, 110 The TGRA7 to TGRD?7 input capture inverted input/output compare
MTIOC7C#, MTIOC7D# inverted output/PWM inverted output pins.
MTIOC9A, MTIOC9B, 1/0 The TGRA9 to TGRD9 input capture input/output compare output/PWM
MTIOC9C, MTIOC9D output pins.
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Table 1.4 Pin Functions (2/4)

Classifications Pin Name /0 Description
Multi-function MTIOC9A#, MTIOC9B#, 110 The TGRA9 to TGRD? input capture inverted input/output compare
timer pulse unit3 MTIOC9C#, MTIOCOD# inverted output/PWM inverted output pins.
(MTU3d) MTCLKA, MTCLKB, Input Input pins for the external clock.
MTCLKC, MTCLKD
MTCLKA#, MTCLKB#, Input Inverted input pins for the external clock.
MTCLKC#, MTCLKD#
ADSMO0, ADSM1 Output  A/D trigger output pins.
General PWM GTIOCOA, GTIOCO0B 1/0 The GPT0.GTGRA and GPT0.GTGRB input capture input/output compare
timer (GPTB) output/PWM output pins
GTIOCOA#, GTIOCOB# 1/0 The GPT0.GTGRA and GPT0.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC1A, GTIOC1B 1/0 The GPT1.GTGRA and GPT1.GTGRB input capture input/output compare
output/PWM output pins
GTIOC1A#, GTIOC1B# 1/0 The GPT1.GTGRA and GPT1.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC2A, GTIOC2B 1/0 The GPT2.GTGRA and GPT2.GTGRB input capture input/output compare
output/PWM output pins
GTIOC2A#, GTIOC2B# 1/0 The GPT2.GTGRA and GPT2.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC3A, GTIOC3B 110 The GPT3.GTGRA and GPT3.GTGRB input capture input/output compare
output/PWM output pins
GTIOC3A#, GTIOC3B# 110 The GPT3.GTGRA and GPT3.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTETRG Input External trigger input pin for GPTO to GPT3
GTECLKA, GTECLKB, Input Input pins A to D for the external clock
GTECLKC, GTECLKD
GTADSMO, GTADSM1 Output  A/D conversion start request monitoring output pins
8-bit timer (TMR) TMOO to TMO7 Output Compare match output pins.
TMCIO to TMCI7 Input Input pins for the external clock to be input to the counter.
TMRIO to TMRI7 Input Counter reset input pins.
Port output POEO#, POE4#, POESH#, Input Input pins for request signals to switch the MTU and GPT pins between
enable 3 POE10#, POE11#, POE12# the high impedance state or operation as general I/O port pins
(POE3D,
POE3A)
Serial e Asynchronous mode/clock synchronous mode
communications -
interface (SCIg) SCK1, SCK5, SCK6 1/0 Input/output pins for the clock.
RXD1, RXD5, RXD6 Input Input pins for received data.
TXD1, TXD5, TXD6 Output  Output pins for transmitted data.
CTS1#, CTS5#, CTS6# Input Input pins for controlling the start of transmission and reception.
RTS1#, RTS5#, RTS6# Output  Output pins for controlling the start of transmission and reception.
o Simple 12C mode
SSCL1, SSCL5, SSCL6 1/0 Input/output pins for the 12C clock.
SSDA1, SSDAS5, SSDA6 1/0 Input/output pins for the I2C data.
e Simple SPI mode
SCK1, SCK5, SCK6 1/0 Input/output pins for the clock.
SMISO1, SMISO5, SMISO6  1/0 Input/output pins for slave transmit data.
SMOSI1, SMOSI5, SMOSI6 110 Input/output pins for master transmit data.
SS1#, SS5#, SS6# Input Chip-select input pins.
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RX24T Group 1. Overview

Table 1.4 Pin Functions (3/4)

Classifications Pin Name /10 Description
12C bus interface  SCLO 1/0 Input/output pin for 12C bus interface clocks. Bus can be directly driven by
(RIICa) the N-channel open drain output.
SDAO 1/0 Input/output pin for 12C bus interface data. Bus can be directly driven by
the N-channel open drain output.
Serial peripheral RSPCKA 1/0 Input/output pin for the RSPI clock.
'(ggr;’?g;e MOSIA 1/0 Input/output pin for transmitting data from the RSPI master.
MISOA 1/0 Input/output pin for transmitting data from the RSPI slave.
SSLAO 1/0 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output  Output pins to select the slave for the RSPI.
CAN module CRXDO Input Input pin
(RSCAN) CTXDO Output Output pin
12-bit A/D ANOO0O to AN003, ANO16, Input Input pins for the analog signals to be processed by the A/D converter.
converter AN100 to AN103, AN116,
(S12ADF) AN200 to AN211
ADSTO, ADST1, ADST2 Output  Output pins for A/D conversion status.
ADTRGO#, ADTRG1#, Input Input pins for the external trigger signals that start the A/D conversion.
ADTRG2#
8-bit D/A DAO, DA1 Output  Output pins for the analog signals to be processed by the D/A converter
converter (DAa)
Comparator C COMPO to COMP3 Output Comparator detection result output pins.
(CMPC) CVREFCO, CVREFC1 Input _ Analog reference voltage supply pins for comparator C.
CMPCO00 to CMPCO03 Input Analog input pin for CMPCO
CMPC10 to CMPC13 Input Analog input pin for CMPCA1
CMPC20 to CMPC23 Input Analog input pin for CMPC2
CMPC30 to CMPC33 Input Analog input pin for CMPC3
Analog power AVCCO — Analog power supply and reference power supply pin for 12-bit A/D
supply converter unit 0. Connect the AVCCO pin to AVCC1, AVCC2, or VREF

when 12-bit A/D converter unit 0 is not used.

AVSS0 — Analog ground and reference ground pin for 12-bit A/D converter unit 0.
Connect the AVSSO0 pin to AVSS1 or AVSS2 when 12-bit A/D converter
unit 0 is not used.

AVCC1 — Analog power supply and reference power supply pin for 12-bit A/D
converter unit 1. Connect the AVCC1 pin to AVCCO0, AVCC2, or VREF
when 12-bit A/D converter unit 1 is not used.

AVSS1 — Analog ground and reference ground pin for 12-bit A/D converter unit 1.
Connect the AVSS1 pin to AVSS0 or AVSS2 when 12-bit A/D converter
unit 1 is not used.

AVCC2 — Analog power supply and reference power supply pin for 12-bit A/D
converter unit 2. Connect the AVCC2 pin to AVCCO0, AVCC1, or VREF
when 12-bit A/D converter unit 2 is not used.

AVSS2 — Analog ground and reference ground pin for 12-bit A/D converter unit 2.
Analog ground pin for comparator C and 8-bit D/A converter. Connect the
AVSS2 pin to AVSS0 or AVSS1 when 12-bit A/D converter unit 2,
comparator C and 8-bit D/A converter are not used.

VREF — Analog power supply pin for comparator C and 8-bit D/A converter. For the
64-pin LFQFP package, the VREF pin is internally connected to AVCC2
and is shared. Connect the VREF pin to AVCCO, AVCC1, or AVCC2 when
comparator C and 8-bit D/A converter are not used.
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Table 1.4 Pin Functions (4/4)

Classifications Pin Name /10 Description

1/0 ports P00 to P02 1/0 3-bit input/output pins.
P10, P11 110 2-bit input/output pins.
P20 to P24 1/0 5-bit input/output pins.
P30 to P33, P36, P37 1/0 6-bit input/output pins.
P40 to P47 110 8-bit input/output pins.
P50 to P55 1/0 6-bit input/output pins.
P60 to P65 1/0 6-bit input/output pins.
P70 to P76 1/0 7-bit input/output pins.
P80 to P82 1/0 3-bit input/output pins.
P90 to P96 110 7-bit input/output pins.
PAO to PA5 1/0 6-bit input/output pins.
PBO to PB7 1/0 8-bit input/output pins.
PDO to PD7 1/0 8-bit input/output pins.
PEO to PE5 1/0 6-bit input/output pins (PEZ2: input).

Note:  When the A/D converter, D/A converter, and comparator C are not used, connect the AVCCO, AVCC1, AVCC2, and VREF pins

to VCC, and connect the AVSS0, AVSS1 and AVSS2 pins to VSS, respectively.
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RX24T Group

1. Overview

1.5 Pin Assignments

Figure 1.3 to Figure 1.6 shows the pin assignments.

Table 1.5 to Table 1.8 shows the lists of pins and pin functions.
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Note:  This figure indicates the power supply pins and I/O port pins.
For the pin configuration, refer to List of Pins and Pin Functions (100-Pin LFQFP, Chip
Version A) or (100-Pin LFQFP, Chip Version B).

Figure 1.3 Pin Assignments of the 100-Pin LFQFP (Chip Version A and B)
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RX24T Group

1. Overview

Note:  This figure indicates the power supply pins and 1/O port pins.
For the pin configuration, refer to List of Pins and Pin Functions (80-Pin LQFP/LFQFP).
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Figure 1.4

Pin Assignments of the 80-Pin LQFP
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Note:  This figure indicates the power supply pins and 1/O port pins.

For the pin configuration, refer to List of Pins and Pin Functions (80-Pin LQFP/LFQFP).

Figure 1.5 Pin Assignments of the 80-Pin LFQFP
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Note: This figure indicates the power supply pins and I/O port pins.
For the pin configuration, refer to List of Pins and Pin Functions (64-Pin LFQFP).

Figure 1.6

Pin Assignments of the 64-Pin LFQFP
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Table 1.5 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version B) (1/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
1 PE5 IRQO
2 P02 MTIOC9D, MTIOC9D# CTS1#, RTS1#, SS1# IRQ5, ADSTO
3 VSS
4 P00 IRQ2, ADST1
5 VCL
6 MD FINED
7 PO1 POE12# IRQ4, ADST2
8 PE4 MTCLKC, MTCLKC#, POE10# IRQ1
9 PE3 MTCLKD, MTCLKD#, POE11# IRQ2
10 RES#
1" XTAL P37
12 VSS
13 EXTAL P36
14 vCC
15 PE2 POE10# NMI
16 PE1 MTIOC9D, MTIOC9D#, TMO5 CTS5#, RTS5#, SS5#, SSLA3
17 PEO MTIOC9B, MTIOC9B#, TMCI1, TMCI5 RXD5, SMISO5, SSCL5, SSLA2
18 PD7 MTIOC9A, MTIOC9A#, TMRI1, TMRIS5, TXD5, SMOSI5, SSDA5, SSLA1
GTIOC3A, GTIOC3A#
19 PD6 MTIOC9OC, MTIOC9C#, TMO1, GTIOC3B, | CTS1#, RTS1#, SS1#, SSLAO IRQ5, ADSTO
GTIOC3B#
20 PD5 TMRIO, TMRI6, GTECLKA RXD1, SMISO1, SSCL1 IRQ3
21 PD4 TMCIO, TMCI6, GTECLKB SCK1 IRQ2
22 PD3 TMOO0, GTECLKC TXD1, SMOSI1, SSDA1
23 PD2 TMCI1, TMO4, GTIOCOA, GTIOCOA# SCK5, MOSIA
24 PD1 TMO2, GTIOCOB, GTIOCOB# MISOA
25 PDO TMO6, GTIOC1A, GTIOC1A# RSPCKA
26 PB7 GTIOC1B, GTIOC1B# SCK5
27 PB6 GTIOC2A, GTIOC2A# RXD5, SMISO5, SSCL5 IRQ5
28 PB5 GTIOC2B, GTIOC2B# TXD5, SMOSI5, SSDA5
29 VvCC
30 PB4 POES8#, GTETRG, GTECLKD CTS5#, RTS5#, SS5# IRQ3
31 VSS
32 PB3 MTIOCOA, MTIOCOA#, CACREF SCK6, RSPCKA
33 PB2 MTIOCOB, MTIOCOB#, TMRIO, ADSMO TXD6, SMOSI6, SSDA6, SDAO
34 PB1 MTIOCOC, MTIOCOC#, TMCIO0, ADSM1 RXD6, SMISO6, SSCL6, SCLO
35 PBO MTIOCOD, MTIOCOD#, TMOO TXD6, SMOSI6, SSDA6, MOSIA ADTRG2#
36 PA5 MTIOC1A, MTIOC1A#, TMCI3 RXD6, SMISO6, SSCL6, MISOA IRQ1, ADTRG1#
37 PA4 MTIOC1B, MTIOC1B#, TMCI7 SCK6, RSPCKA ADTRGO#
38 PA3 MTIOC2A, MTIOC2A#, TMRI7, SSLAO
GTADSMO
39 PA2 MTIOC2B, MTIOC2B#, TMO7, GTADSM1 | CTS6#, RTS6#, SS6#, SSLA1
40 PA1 MTIOC6A, MTIOC6A#, TMO4 SSLA2, CRXDO ADTRGO#
41 PAO MTIOC6C, MTIOC6C#, TMO2 SSLA3, CTXDO
42 VCC
43 P96 POE4# IRQ4
44 VSS
45 P95 MTIOC6B, MTIOC6B#
46 P94 MTIOC7A, MTIOC7A#
47 P93 MTIOC7B, MTIOC7B#
48 P92 MTIOC6D, MTIOC6D#
49 P91 MTIOC7C, MTIOC7C#
50 P90 MTIOC7D, MTIOC7D#
51 P76 MTIOC4D, MTIOC4D#, GTIOC2B,
GTIOC2B#
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RX24T Group

1. Overview

Table 1.5 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version B) (2/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
52 P75 MTIOC4C, MTIOC4C#, GTIOC1B,
GTIOC1B#
53 P74 MTIOC3D, MTIOC3D#, GTIOCOB,
GTIOCOB#
54 P73 MTIOC4B, MTIOC4B#, GTIOC2A,
GTIOC2A#
55 P72 MTIOC4A, MTIOC4A#, GTIOC1A,
GTIOC1A#
56 P71 MTIOC3B, MTIOC3B#, GTIOCOA,
GTIOCOA#
57 P70 POEO# IRQ5
58 P33 MTIOC3A, MTIOC3A#, MTCLKA, SSLA3
MTCLKA#, TMOO
59 P32 MTIOC3C, MTIOC3C#, MTCLKB, SSLA2
MTCLKB#, TMO6
60 VCC
61 P31 MTIOCOA, MTIOCOA#, MTCLKC, SSLA1 IRQ6
MTCLKC#, TMRI6
62 VSS
63 P30 MTIOCOB, MTIOCOB#, MTCLKD, SSLAO IRQ7, COMP3
MTCLKD#, TMCI6
64 P24 MTIC5U, MTIC5U#, TMCI2, TMO6 RSPCKA COMPO, DAO
65 P23 MTIC5V, MTIC5V#, TMO2, CACREF MOSIA COMP1, DA1
66 P22 MTIC5W, MTIC5W#, TMRI2, TMO4 MISOA ADTRG2#, COMP2
67 P21 MTCLKA, MTCLKA#, MTIOC9A, IRQ6, ADTRG1#, AN116
MTIOC9A#, TMCIl4
68 P20 MTCLKB, MTCLKB#, MTIOC9C, IRQ7, ADTRGO#, ANO16
MTIOC9OC#, TMRI4
69 P65 AN205
70 P64 AN204
71 AVCC2
72 VREF
73 AVSS2
74 P63 AN203, IRQ7
75 P62 AN202, IRQ6
76 P61 AN201, IRQ5
77 P60 AN200, IRQ4
78 P55 AN211, IRQ3
79 P54 AN210, IRQ2
80 P53 AN209, IRQ1
81 P52 AN208, IRQO
82 P51 AN207
83 P50 AN206
84 P47 AN103
85 P46 AN102, CMPC12, CMPC13,
CMPC30, CMPC31
86 P45 AN101, CMPC02, CMPCO03,
CMPC20, CMPC21
87 P44 AN100, CMPC10, CMPC11,
CMPC32, CMPC33
88 P43 ANO003
89 P42 ANO002
90 P41 ANO0O1
91 P40 AN000, CMPC00, CMPCO1,
CMPC22, CMPC23
92 AVCC1
93 AVCCO
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1. Overview

Table 1.5 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version B) (3/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
94 AVSS0
95 AVSS1
96 P82 MTIC5U, MTIC5U#, TMO4 SCK6
97 P81 MTIC5V, MTIC5V#, TMCl4 TXD6, SMOSI6, SSDA6
98 P80 MTIC5W, MTIC5W#, TMRI4 RXD6, SMISO6, SSCL6
99 P11 MTIOC3A, MTIOC3A#, MTCLKC, IRQ1
MTCLKC#, TMO3
100 P10 MTIOC9B, MTIOC9B#, MTCLKD, CTS6#, RTS6#, SS6# IRQO

MTCLKD#, TMRI3, POE12#
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1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version A) (1/2)
Power Supply,
Pin | Clock, System Timers Communications

No. | Control I/O Port | (MTU, TMR, POE, CAC) (SCI, RSP, RIIC) Others
1 PE5 IRQO
2 P02 MTIOC9D CTS1#, RTS1#, SS1# IRQ5, ADSTO
3 VSS
4 P00 IRQ2, ADST1
5 VCL
6 MD FINED
7 PO1 POE12# IRQ4, ADST2
8 PE4 MTCLKC, POE10# IRQ1
9 PE3 MTCLKD, POE11# IRQ2
10 |RES#
11 |[XTAL P37
12 |vss
13 |EXTAL P36
14 |vce
15 PE2 POE10# NMI
16 PE1 MTIOC9D, TMO5 CTS5#, RTS5#, SS5#, SSLA3
17 PEO MTIOC9B, TMCI1, TMCI5 SSLA2
18 PD7 MTIOC9A, TMRI1, TMRI5 SSLA1
19 PD6 MTIOC9C, TMO1 CTS1#, RTS1#, SS1#, SSLAO IRQ5, ADSTO
20 PD5 TMRIO, TMRI6 RXD1, SMISO1, SSCL1 IRQ3
21 PD4 TMCIO, TMCI6 SCK1 IRQ2
22 PD3 TMOO TXD1, SMOSI1, SSDA1
23 PD2 TMCI1, TMO4 SCK5, MOSIA
24 PD1 T™O2 MISOA
25 PDO TMO6 RSPCKA
26 PB7 SCK5
27 PB6 RXD5, SMISO5, SSCL5 IRQ5
28 PB5 TXD5, SMOSI5, SSDA5
29 |vce
30 PB4 POES# CTS5#, RTS5#, SS5# IRQ3
31 |vss
32 PB3 MTIOCOA, CACREF SCK6, RSPCKA
33 PB2 MTIOCOB, TMRIO, ADSMO TXD6, SMOSI6, SSDAB, SDAO
34 PB1 MTIOCOC, TMCIO, ADSM!1 RXD6, SMISOB, SSCL6, SCLO
35 PBO MTIOCOD, TMOO TXD6, SMOSI6, SSDAG, MOSIA ADTRG2#
36 PA5 MTIOC1A, TMCI3 RXD6, SMISOB, SSCL6, MISOA IRQ1, ADTRG1#
37 PA4 MTIOC1B, TMCI7 SCKB, RSPCKA ADTRGO#
38 PA3 MTIOC2A, TMRI7 SSLAO
39 PA2 MTIOC2B, TMO7 CTS6#, RTS6#, SS6#, SSLA1
40 PA1 MTIOCBA, TMO4 SSLA2 ADTRGO#
41 PAO MTIOC6C, TMO2 SSLA3
42 |vce
43 P96 POE4# IRQ4
44 |vss
45 P95 MTIOC6B
46 P94 MTIOC7A
47 P93 MTIOC7B
48 P92 MTIOC6D
49 P91 MTIOC7C
50 P90 MTIOC7D
51 P76 MTIOC4D
52 P75 MTIOC4C
53 P74 MTIOC3D
54 P73 MTIOC4B
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Table 1.6 List of Pins and Pin Functions (100-Pin LFQFP, Chip Version A) (2/2)
Power Supply,

Pin | Clock, System Timers Communications

No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSPI, RIIC) Others

55 P72 MTIOC4A

56 P71 MTIOC3B

57 P70 POEO# IRQ5

58 P33 MTIOC3A, MTCLKA, TMOO SSLA3

59 P32 MTIOC3C, MTCLKB, TMO6 SSLA2

60 vCC

61 P31 MTIOCOA, MTCLKC, TMRI6 SSLA1 IRQ6

62 VSS

63 P30 MTIOCOB, MTCLKD, TMCI6 SSLAO IRQ7, COMP3

64 P24 MTIC5U, TMCI2, TMO6 RSPCKA COMPO

65 P23 MTIC5V, TMO2, CACREF MOSIA COMP1

66 P22 MTIC5W, TMRI2, TMO4 MISOA ADTRG2#, COMP2

67 P21 MTCLKA, MTIOC9A, TMCl4 IRQ6, ADTRG1#,
AN116, CVREFC1

68 P20 MTCLKB, MTIOC9C, TMRI4 IRQ7, ADTRGO#,
ANO016, CVREFCO

69 P65 AN205

70 P64 AN204

71 AVCC2

72 VREF

73 AVSS2

74 P63 AN203, IRQ7

75 P62 AN202, IRQ6

76 P61 AN201, IRQ5

7 P60 AN200, IRQ4

78 P55 AN211, IRQ3

79 P54 AN210, IRQ2

80 P53 AN209, IRQ1

81 P52 AN208, IRQ0

82 P51 AN207

83 P50 AN206

84 P47 AN103

85 P46 AN102, CMPC12,
CMPC13, CMPC30,
CMPC31

86 P45 AN101, CMPCO02,
CMPCO03, CMPC20,
CMPC21

87 P44 AN100, CMPC10,
CMPC11, CMPC32,
CMPC33

88 P43 ANO003

89 P42 AN002

90 P41 ANO001

91 P40 ANO000, CMPCO00,
CMPCO01, CMPC22,
CMPC23

92 AVCC1

93 AVCCO

94 AVSS0

95 AVSS1

96 P82 MTIC5U, TMO4 SCK6

97 P81 MTIC5V, TMCI4 TXD6, SMOSI6, SSDA6

98 P80 MTIC5W, TMRI4 RXD6, SMISO6, SSCL6

99 P11 MTIOC3A, MTCLKC, TMO3 IRQ1

100 P10 MTIOC9B, MTCLKD, TMRI3, POE12# CTS6#, RTS6#, SS6# IRQO
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RX24T Group

1. Overview

Table 1.7 List of Pins and Pin Functions (80-Pin LQFP/LFQFP) (1/2)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSP, RIIC) Others
1 P02 MTIOC9D CTS1#, RTS1#, SS1# IRQ5, ADSTO
2 VSS
3 P00 IRQ2, ADST1
4 VCL
5 MD FINED
6 P01 POE12# IRQ4, ADST2
7 PE4 MTCLKC, POE10# IRQ1
8 PE3 MTCLKD, POE11# IRQ2
9 RES#
10 XTAL P37
1 VSS
12 EXTAL P36
13 VCC
14 PE2 POE10# NMI
15 PD7 MTIOC9A, TMRI1, TMRI5 SSLA1
16 PD6 MTIOC9C, TMO1 CTS1#, RTS1#, SS1#, SSLAO IRQ5, ADSTO
17 PD5 TMRIO, TMRI6 RXD1, SMISO1, SSCL1 IRQ3
18 PD4 TMCIO, TMCI6 SCK1 IRQ2
19 PD3 TMOO0 TXD1, SMOSI1, SSDA1
20 PD2 TMCI1, TMO4 SCK5, MOSIA
21 PB6 RXD5, SMISO5, SSCL5 IRQ5
22 PB5 TXD5, SMOSI5, SSDA5
23 vCC
24 PB4 POES8# CTS5#, RTS5#, SS5# IRQ3
25 VSS
26 PB3 MTIOCOA, CACREF SCK6, RSPCKA
27 PB2 MTIOCO0B, TMRIO, ADSMO TXD6, SMOSI6, SSDAG, SDAO
28 PB1 MTIOCOC, TMCIO, ADSM1 RXD6, SMISO6, SSCL6, SCLO
29 PBO MTIOCOD, TMOO TXD6, SMOSI6, SSDA6, MOSIA ADTRG2#
30 PA5 MTIOC1A, TMCI3 RXD6, SMISO6, SSCL6, MISOA IRQ1, ADTRG1#
31 PA3 MTIOC2A, TMRI7 SSLAO
32 VvCC
33 P96 POE4# IRQ4
34 VSS
35 P95 MTIOC6B
36 P94 MTIOC7A
37 P93 MTIOC7B
38 P92 MTIOC6D
39 P91 MTIOC7C
40 P90 MTIOC7D
41 P76 MTIOC4D
42 P75 MTIOC4C
43 P74 MTIOC3D
44 P73 MTIOC4B
45 P72 MTIOC4A
46 P71 MTIOC3B
47 P70 POEO# IRQ5
48 VvCC
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1. Overview

Table 1.7 List of Pins and Pin Functions (80-Pin LQFP/LFQFP) (2/2)
Power Supply,

Pin | Clock, System Timers Communications

No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSPI, RIIC) Others

49 P31 MTIOCOA, MTCLKC, TMRI6 SSLA1 IRQ6

50 VSS

51 P30 MTIOCOB, MTCLKD, TMCI6 SSLAO IRQ7, COMP3

52 P24 MTIC5U, TMCI2, TMO6 RSPCKA COMPO

53 P23 MTIC5V, TMO2, CACREF MOSIA COMP1

54 P22 MTIC5W, TMRI2, TMO4 MISOA ADTRG2#, COMP2

55 P21 MTCLKA, MTIOC9A, TMCI4 IRQ6, ADTRG1#,
AN116, CVREFC1

56 P20 MTCLKB, MTIOC9C, TMRI4 IRQ7, ADTRGO#,
ANO016, CVREFCO

57 AVCC2

58 VREF

59 AVSS2

60 P62 AN202, IRQ6

61 P55 AN211, IRQ3

62 P54 AN210, IRQ2

63 P53 AN209, IRQ1

64 P52 AN208, IRQO

65 P51 AN207

66 P50 AN206

67 P47 AN103

68 P46 AN102, CMPC12,
CMPC13, CMPC30,
CMPC31

69 P45 AN101, CMPCO02,
CMPCO03, CMPC20,
CMPC21

70 P44 AN100, CMPC10,
CMPC11, CMPC32,
CMPC33

71 P43 ANO003

72 P42 ANO002

73 P41 ANO001

74 P40 ANO000, CMPCO00,
CMPCO01, CMPC22,
CMPC23

75 AvVCCA1

76 AVCCO

77 AVSS0

78 AVSS1

79 P11 MTIOC3A, MTCLKC, TMO3 IRQ1

80 P10 MTIOC9B, MTCLKD, TMRI3, POE12# CTS6#, RTS6#, SS6# IRQO
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1. Overview

Table 1.8 List of Pins and Pin Functions (64-Pin LFQFP) (1/2)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSPI, RIIC) Others
1 P02 MTIOC9D CTS1#, RTS1#, SS1# IRQ5, ADSTO
2 P00 IRQ2, ADST1
3 VCL
4 MD FINED
5 PO1 POE12# IRQ4, ADST2
6 RES#
7 XTAL P37
8 VSS
9 EXTAL P36
10 vCC
1" PE2 POE10# NMI
12 PD7 MTIOC9A, TMRI1, TMRI5 SSLA1
13 PD6 MTIOC9C, TMO1 CTS1#, RTS1#, SS1#
14 PD5 TMRIO, TMRIG RXD1, SMISO1, SSCLA1
15 PD4 TMCIO, TMCI6 SCK1 IRQ2
16 PD3 TMOO0 TXD1, SMOSI1, SSDA1
17 PB6 RXD5, SMISO5, SSCL5 IRQ5
18 PB5 TXD5, SMOSI5, SSDA5
19 PB4 POES8# CTS5#, RTS5#, SS5# IRQ3
20 PB3 MTIOCOA, CACREF SCK6, RSPCKA
21 PB2 MTIOCO0B, TMRIO, ADSMO TXD6, SMOSI6, SSDA6, SDAO
22 PB1 MTIOCOC, TMCIO, ADSM1 RXD6, SMISO6, SSCL6, SCLO
23 vCC
24 P96 POE4# IRQ4
25 VSS
26 P95 MTIOC6B
27 P94 MTIOC7A
28 P93 MTIOC7B
29 P92 MTIOC6D
30 P91 MTIOC7C
31 P90 MTIOC7D
32 P76 MTIOC4D
33 P75 MTIOC4C
34 P74 MTIOC3D
35 P73 MTIOC4B
36 P72 MTIOC4A
37 P71 MTIOC3B
38 P70 POEO# IRQ5
39 VvCC
40 P31 MTIOCOA, MTCLKC, TMRI6 SSLA1 IRQ6
41 VSS
42 P30 MTIOCO0B, MTCLKD, TMCI6 SSLAO IRQ7, COMP3
43 P24 MTIC5U, TMCI2, TMO6 RSPCKA COMPO
44 P23 MTIC5V, TMO2, CACREF MOSIA COMP1
45 P22 MTIC5W, TMRI2, TMO4 MISOA ADTRG2#, COMP2
46 P21 MTCLKA, MTIOC9A, TMCl4 IRQ6, ADTRG1#,
AN116, CVREFC1
47 AVCC2/VREF
48 AVSS2
49 P54 AN210, IRQ2
50 P53 AN209, IRQ1
51 P52 AN208, IRQO
52 P51 AN207
53 P50 AN206
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RX24T Group

1. Overview

Table 1.8 List of Pins and Pin Functions (64-Pin LFQFP) (2/2)
Power Supply,

Pin | Clock, System Timers Communications

No. | Control 1/0 Port (MTU, TMR, POE, CAC) (SCI, RSPI, RIIC) Others

54 P46 AN102, CMPC12,
CMPC13,
CMPC30, CMPC31

55 P45 AN101, CMPCO02,
CMPCO03,
CMPC20, CMPC21

56 P44 AN100, CMPC10,
CMPC11,
CMPC32, CMPC33

57 P42 ANO002

58 P41 ANOO1

59 P40 AN000, CMPC00,
CMPCO1,
CMPC22, CMPC23

60 AVCC1

61 AVCCO

62 AVSSO

63 AVSS1

64 P11 MTIOC3A, MTCLKC, TMO3 IRQ1
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RX24T Group 2.CPU

2. CPU

Figure 2.1 shows register set of the CPU.

General-purpose register Control register

b31 b0 b31 b0
RO (SP)" ISP (Interrupt stack pointer)
R1 USP (User stack pointer)
R2
R3 | INTB (Interrupt table register) |
R4 | PC (Program counter) |
R5
R6 | PSW (Processor status word) |
R7 | BPC (Backup PC) |
R8
R9 [ BPSW (Backup PSW) |
R10 | FINTV (Fast interrupt vector register) |
R11

| FPSW (Floating-point status word) |

R12
R13 | EXTB (Exception table register) |
R14
R15

DSP instruction register
b71 b0
| ACCO (Accumulator 0) |

| ACC1 (Accumulator 1) |

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to
the value of the U bit in the PSW.

Figure 2.1 Register Set of the CPU
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2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen 32-bit general-purpose registers (R0 to R15). RO 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 Control Registers

(1) Interrupt stack pointer (ISP) and user stack pointer (USP)

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 4 to reduce the number of cycles required to execute interrupt sequences and
instructions entailing stack manipulation.

(2) Exception table register (EXTB)

The exception table register (EXTB) specifies the address where the exception vector table starts.
Set the EXTB to a multiple of 4 to reduce the number of cycles required to execute interrupt sequences and instructions
entailing stack manipulation.

(3) Interrupt table register (INTB)

The interrupt table register (INTB) specifies the address where the interrupt vector table starts.
Set the INTB to a multiple of 4 to reduce the number of cycles required to execute interrupt sequences and instructions
entailing stack manipulation.

(4) Program counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(5) Processor status word (PSW)

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

(6) Backup PC (BPC)

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 register.

(7)  Backup PSW (BPSW)

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.

(8) Fast interrupt vector register (FINTV)

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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(9) Floating-point status word (FPSW)

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).

2.3 Accumulator

The accumulator (ACCO or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO is modified by execution of the instruction.

Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU,
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the
lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.
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3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.
Figure 3.1 shows the memory maps.
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Single-chip mode™

0000 0000h RAM™
0000 8000h Reserved area”™
0008 0000h
Peripheral I/O registers
0010 0000h | On-chip ROM (E2 DataFlash)
0010 2000h (read only)
- Reserved area” -
007F C0O00h Peripheral I/O registers
007F C500h e
Reserved area”™
007F FCOOh Peripheral 1/O registers
0080 0000h
fo Reserved area” ==
FFF8 0000h [ on-chip ROM (program ROM)
FFFF FFFFh (read only)

Note 1. The address space in boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

ROM (bytes) RAM (bytes) E2 DataFlash (bytes)

Capacity Address Capacity Address Capacity Address

512K FFF8 0000h to FFFF FFFFh || 32 K 0000 0000h to 0000 7FFFh 8K 0010 0000h to 0010 1FFFh
384 K FFFA 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh || 16 K 0000 0000h to 0000 3FFFh

128 K FFFE 0000h to FFFF FFFFh

Note: See Table 1.3 List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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4. I/O Registers

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

(1) I/O register addresses (address order)
e Registers are listed from the lower allocation addresses.
e Registers are classified according to module symbols.
e Numbers of cycles for access indicate numbers of cycles of the given base clock.

e Among the internal 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.

(2) Notes on writing to I/O registers

When writing to an I/O register, the CPU starts executing the subsequent instruction before completing I/O register write.
This may cause the subsequent instruction to be executed before the post-update I/0 register value is reflected on the
operation.

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

[Examples of cases requiring special care]
e The subsequent instruction must be executed while an interrupt request is disabled with the IEN;j bit in IERn of the
ICU (interrupt request enable bit) cleared to 0.
e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

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

(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.
(¢) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

e Byte-size I/O registers

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

;; Next process

e Word-size /O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1]1.W, R1

;; Next process
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e Longword-size I/O registers

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

;; Next process

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

(3) Number of Access Cycles to I/O Registers

For numbers of clock cycles for access to 1/0 registers, see Table 4.1, List of /O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*

Number of access cycles to 1/0O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral bus 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 are accessed, the number of divided clock
synchronization cycles is added.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the bus access from
the different bus master (DTC).

(4) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to I/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.

(5) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the system control related registers (indicated by ‘SYSTEM’ in
the Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).
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4. 1/0 Registers

41

I/O Register Addresses (Address Order)

Table 4.1 List of I/0 Registers (Address Order) (1/37)
Module Register Number of Number of Accass Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 0000h  SYSTEM Mode Monitor Register MDMONR 16 16 3ICLK
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 3ICLK
0008 0018h  SYSTEM Module Stop Control Register C MSTPCRC 32 32 3ICLK
0008 0020h SYSTEM System Clock Control Register SCKCR 32 32 3ICLK
0008 0026h  SYSTEM System Clock Control Register 3 SCKCR3 16 16 3ICLK
0008 0028h  SYSTEM PLL Control Register PLLCR 16 16 3ICLK
0008 002Ah  SYSTEM PLL Control Register 2 PLLCR2 8 8 3ICLK
0008 0031h SYSTEM Memory Wait Cycle Setting Register MEMWAIT 8 8 3ICLK
0008 0032h  SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK
0008 0034h SYSTEM Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK
0008 0035h  SYSTEM IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3ICLK
0008 0036h SYSTEM High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK
0008 0037h  SYSTEM High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3ICLK
0008 003Ch  SYSTEM Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK
0008 0040h  SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK
0008 0041h SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK
0008 00AOh  SYSTEM Operating Power Control Register OPCCR 8 8 3ICLK
0008 00A2h  SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK
0008 00A5h  SYSTEM High-Speed On-Chip Oscillator Wait Control Register HOCOWTCR 8 8 3ICLK
0008 00COh ~ SYSTEM Reset Status Register 2 RSTSR2 8 8 3ICLK
0008 00C2h  SYSTEM Software Reset Register SWRR 16 16 3ICLK
0008 O0OEOh  SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK
0008 O0E1h  SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK
0008 00E2h  SYSTEM Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK
0008 00E3h  SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK
0008 03FEh  SYSTEM Protect Register PRCR 16 16 3ICLK
0008 1000h  FLASH ROM Cache Enable Register ROMCE 16 16 3ICLK
0008 1004h  FLASH ROM Cache Invalidate Register ROMCIV 16 16 3ICLK
0008 1300h BSC Bus Error Status Clear Register BERCLR 8 8 2ICLK
0008 1304h BSC Bus Error Monitoring Enable Register BEREN 8 8 2ICLK
0008 1308h  BSC Bus Error Status Register 1 BERSR1 8 8 2ICLK
0008 130Ah  BSC Bus Error Status Register 2 BERSR2 16 16 2ICLK
0008 1310h  BSC Bus Priority Control Register BUSPRI 16 16 2ICLK
0008 2400h DTC DTC Control Register DTCCR 8 8 2ICLK
0008 2404h  DTC DTC Vector Base Register DTCVBR 32 32 2ICLK
0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2ICLK
0008 240Ch  DTC DTC Module Start Register DTCST 8 8 2ICLK
0008 240Eh  DTC DTC Status Register DTCSTS 16 16 2ICLK
0008 6400h  MPU Region-0 Start Page Number Register RSPAGEO 32 32 11CLK
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 11CLK
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 11CLK
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 11CLK
0008 641Ch  MPU Region-3 End Page Number Register REPAGE3 32 32 1ICLK
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4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (2/37)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

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 1I1CLK
0008 6428h MPU Region-5 Start Page Number Register RSPAGES5 32 32 1ICLK
0008 642Ch  MPU Region-5 End Page Number Register REPAGES 32 32 1I1CLK
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 1I1CLK
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 1I1CLK
0008 6500h MPU Memory-Protection Enable Register MPEN 32 32 1ICLK
0008 6504h MPU Background Access Control Register MPBAC 32 32 1I1CLK
0008 6508h MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1ICLK
0008 650Ch  MPU Memory-Protection Error Status Register MPESTS 32 32 1I1CLK
0008 6514h MPU Data Memory-Protection Error Address Register MPDEA 32 32 1ICLK
0008 6520h MPU Region Search Address Register MPSA 32 32 1I1CLK
0008 6524h MPU Region Search Operation Register MPOPS 16 16 1ICLK
0008 6526h MPU Region Invalidation Operation Register MPOPI 16 16 1I1CLK
0008 6528h MPU Instruction-Hit Region Register MHITI 32 32 1ICLK
0008 652Ch  MPU Data-Hit Region Register MHITD 32 32 11CLK
0008 7010h ICU Interrupt Request Register 016 IR0O16 8 8 2ICLK
0008 7017h ICU Interrupt Request Register 023 IR023 8 8 2ICLK
0008 701Bh  ICU Interrupt Request Register 027 IR027 8 8 2ICLK
0008 701Ch  ICU Interrupt Request Register 028 IR028 8 8 2 ICLK
0008 701Dh  ICU Interrupt Request Register 029 IR029 8 8 2ICLK
0008 701Eh  ICU Interrupt Request Register 030 IR030 8 8 2ICLK
0008 701Fh ICU Interrupt Request Register 031 IR031 8 8 2ICLK
0008 7020h ICU Interrupt Request Register 032 IR032 8 8 2ICLK
0008 7021h ICU Interrupt Request Register 033 IR033 8 8 2ICLK
0008 7022h ICU Interrupt Request Register 034 IR034 8 8 2ICLK
0008 7028h ICU Interrupt Request Register 040*2 IR040 8 8 2ICLK
0008 7029h ICU Interrupt Request Register 041*2 IR041 8 8 2 ICLK
0008 702Ch  ICU Interrupt Request Register 044 IR044 8 8 2ICLK
0008 702Dh  ICU Interrupt Request Register 045 IR045 8 8 2 ICLK
0008 702Eh  ICU Interrupt Request Register 046 IR046 8 8 2ICLK
0008 702Fh ICU Interrupt Request Register 047 IR047 8 8 2 ICLK
0008 7030h ICU Interrupt Request Register 048*2 IR048 8 8 2ICLK
0008 7031h ICU Interrupt Request Register 049*2 IR049 8 8 2 ICLK
0008 7032h ICU Interrupt Request Register 050*2 IR050 8 8 2ICLK
0008 7033h ICU Interrupt Request Register 051*2 IR051 8 8 2 ICLK
0008 7034h ICU Interrupt Request Register 052*2 IR052 8 8 2ICLK
0008 7035h ICU Interrupt Request Register 053*2 IR053 8 8 2 ICLK
0008 7036h ICU Interrupt Request Register 054*2 IR054 8 8 2ICLK
0008 7037h ICU Interrupt Request Register 055*2 IR055 8 8 2 ICLK
0008 7038h ICU Interrupt Request Register 056*2 IR056 8 8 2ICLK
0008 7039h ICU Interrupt Request Register 057 IR057 8 8 2 ICLK
0008 703Bh  ICU Interrupt Request Register 059*2 IR059 8 8 2ICLK
0008 703Ch ICU Interrupt Request Register 060*2 IR060 8 8 2 ICLK
0008 703Dh  ICU Interrupt Request Register 061*2 IR061 8 8 2ICLK
0008 703Eh  ICU Interrupt Request Register 062*2 IR062 8 8 2 ICLK
0008 703Fh  ICU Interrupt Request Register 063*2 IR063 8 8 2ICLK
0008 7040h ICU Interrupt Request Register 064 IR064 8 8 2 ICLK
0008 7041h ICU Interrupt Request Register 065 IR065 8 8 2ICLK
0008 7042h ICU Interrupt Request Register 066 IR066 8 8 2 ICLK
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RX24T Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (3/37)

Number of Access Cycles

Module Register Number of

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 7043h ICU Interrupt Request Register 067 IR067 8 8 2ICLK
0008 7044h ICU Interrupt Request Register 068 IR068 8 8 2 ICLK
0008 7045h ICU Interrupt Request Register 069 IR069 8 8 2ICLK
0008 7046h ICU Interrupt Request Register 070 IRO70 8 8 2 ICLK
0008 7047h ICU Interrupt Request Register 071 IRO71 8 8 2ICLK
0008 7058h ICU Interrupt Request Register 088 IR088 8 8 2 ICLK
0008 7059h ICU Interrupt Request Register 089 IR089 8 8 2ICLK
0008 7062h ICU Interrupt Request Register 098*2 IR098 8 8 2 ICLK
0008 7063h ICU Interrupt Request Register 099*2 IR099 8 8 2ICLK
0008 7064h ICU Interrupt Request Register 100*2 IR100 8 8 2 ICLK
0008 7065h ICU Interrupt Request Register 101*2 IR101 8 8 2ICLK
0008 7066h ICU Interrupt Request Register 102 IR102 8 8 2 ICLK
0008 7067h ICU Interrupt Request Register 103 IR103 8 8 2ICLK
0008 7068h ICU Interrupt Request Register 104 IR104 8 8 2 ICLK
0008 7069h ICU Interrupt Request Register 105 IR105 8 8 2ICLK
0008 706Ah  ICU Interrupt Request Register 106 IR106 8 8 2 ICLK
0008 706Bh  ICU Interrupt Request Register 107 IR107 8 8 2ICLK
0008 706Ch  ICU Interrupt Request Register 108 IR108 8 8 2 ICLK
0008 706Dh  ICU Interrupt Request Register 109 IR109 8 8 2ICLK
0008 706Eh  ICU Interrupt Request Register 110 IR110 8 8 2 ICLK
0008 706Fh ICU Interrupt Request Register 111 IR111 8 8 2ICLK
0008 7070h ICU Interrupt Request Register 112 IR112 8 8 2 ICLK
0008 7071h ICU Interrupt Request Register 113 IR113 8 8 2ICLK
0008 7072h ICU Interrupt Request Register 114 IR114 8 8 2 ICLK
0008 7073h ICU Interrupt Request Register 115 IR115 8 8 2ICLK
0008 7074h ICU Interrupt Request Register 116 IR116 8 8 2 ICLK
0008 7075h ICU Interrupt Request Register 117 IR117 8 8 2ICLK
0008 7076h ICU Interrupt Request Register 118 IR118 8 8 2 ICLK
0008 7077h ICU Interrupt Request Register 119 IR119 8 8 2ICLK
0008 7078h ICU Interrupt Request Register 120 IR120 8 8 2 ICLK
0008 7079h ICU Interrupt Request Register 121 IR121 8 8 2ICLK
0008 707Ah  ICU Interrupt Request Register 122 IR122 8 8 2 ICLK
0008 707Bh  ICU Interrupt Request Register 123 IR123 8 8 2ICLK
0008 707Ch  ICU Interrupt Request Register 124 IR124 8 8 2 ICLK
0008 707Dh  ICU Interrupt Request Register 125 IR125 8 8 2ICLK
0008 707Eh  ICU Interrupt Request Register 126 IR126 8 8 2ICLK
0008 707Fh ICU Interrupt Request Register 127 IR127 8 8 2ICLK
0008 7080h ICU Interrupt Request Register 128 IR128 8 8 2ICLK
0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2ICLK
0008 7082h ICU Interrupt Request Register 130 IR130 8 8 2ICLK
0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2ICLK
0008 7084h ICU Interrupt Request Register 132 IR132 8 8 2ICLK
0008 7085h ICU Interrupt Request Register 133 IR133 8 8 2ICLK
0008 7086h ICU Interrupt Request Register 134 IR134 8 8 2ICLK
0008 7087h ICU Interrupt Request Register 135 IR135 8 8 2ICLK
0008 7088h ICU Interrupt Request Register 136 IR136 8 8 2ICLK
0008 7089h ICU Interrupt Request Register 137 IR137 8 8 2ICLK
0008 708Ah  ICU Interrupt Request Register 138 IR138 8 8 2ICLK
0008 708Bh  ICU Interrupt Request Register 139 IR139 8 8 2ICLK
0008 708Ch ICU Interrupt Request Register 140 IR140 8 8 2 ICLK
0008 708Dh  ICU Interrupt Request Register 141 IR141 8 8 2ICLK
0008 708Eh  ICU Interrupt Request Register 142 IR142 8 8 2ICLK
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RX24T Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (4/37)

Number of Access Cycles

Module Register Number of

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 708Fh ICU Interrupt Request Register 143 IR143 8 8 2ICLK
0008 7090h ICU Interrupt Request Register 144 IR144 8 8 2 ICLK
0008 7091h ICU Interrupt Request Register 145 IR145 8 8 2ICLK
0008 7092h ICU Interrupt Request Register 146 IR146 8 8 2 ICLK
0008 7095h ICU Interrupt Request Register 149 IR149 8 8 2ICLK
0008 7096h ICU Interrupt Request Register 150 IR150 8 8 2 ICLK
0008 7097h ICU Interrupt Request Register 151 IR151 8 8 2ICLK
0008 7098h ICU Interrupt Request Register 152 IR152 8 8 2 ICLK
0008 7099h ICU Interrupt Request Register 153 IR153 8 8 2ICLK
0008 709Fh ICU Interrupt Request Register 159 IR159 8 8 2 ICLK
0008 70A0h  ICU Interrupt Request Register 160 IR160 8 8 2ICLK
0008 70A1h  ICU Interrupt Request Reg