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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Interrupt Interrupt controller 
(ICU)

 Peripheral function interrupts: 101 sources
 External interrupts: 9 (NMI and IRQ0 to IRQ7 pins)
 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 
controller (DTC)

 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software trigger, external interrupts, and interrupt requests from 

peripheral functions

I/O ports Programmable I/O 
ports

I/O port pins for devices in the 112-pin LQFP/100-pin LQFP/
80-pin LQFP (R5F562TxGDFF)/80-pin LQFP (except R5F562TxGDFF)/64-pin LQFP
 I/O: 61/55/44/44/37
 Input only: 21/21/13/13/9
 Open-drain outputs: 2/2/2/2/2 (I2C bus interface pins)
 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 
pulse unit 3 (MTU3)

 16 bits x 8 channels
 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: POE0, POE4, POE8, 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

Table 1.1 Outline of Specifications (2 / 5)

Classification Module/Function Description
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Table 1.2 Functions of RX62T Group and RX62G Group Products (1 / 2)

Functions RX62G Group RX62T Group

Pin number 112 Pins 100 Pins 112 Pins 100 Pins

80 Pins
(R5F562T
xGDFF) 80 Pins 64 Pins

Data transfer Data transfer 
controller (DTC)

√

Interrupt 
controller (ICU)

Input on the NMI pin √

Input on the IRQ pins √ (8) √ (4)

Timers Multi-function timer 
pulse unit 3 (MTU3)

√ √*1

General PWM timer 
(GPT)

— √ √*1

General PWM timer 
(GPTa)

√ —

MTU3/GPT 
complementary 
PWM pin

12 6

Port output enable 3 
(POE3)

√
(POE pins: 5)

√
(POE pins: 
3)

Compare match 
timer (CMT)

√

Watchdog timer 
(WDT)

√

Independent 
watchdog timer 
(IWDT)

√

Communication 
function

Serial 
communications 
interface (SCI)

√

I2C bus interface 
(RIIC)

√

CAN module (CAN) 
(as an optional 
function)

√

LIN module (LIN) √

Serial peripheral 
interface (RSPI)

√

12-bit A/D converter (S12ADA) √ (4 ch. x 2 units)

Simultaneous 
sampling on three 
channels

√ (2 units)

Programmable gain 
amplifier

√ (3 ch. x 2 units)

Window comparator √ (3 ch. x 2 units)

10-bit A/D converter (ADA) √
(12 ch.)

√
(4 ch.)

—

CRC calculator (CRC) √

I/O ports I/O pins 61 55 61 55 44 44 37 

Input pins 21 21 21 21 13 13 9 



R01DS0096EJ0200 Rev.2.00 Page 10 of 134
Jan 10, 2014

RX62T Group, RX62G Group 1. Overview

Under development Preliminary document
Specifications in this document are tentative and subject to change.

Note 1. Please contact us if you are using a G version.

RX62T R5F562T7EDFH R5F562T7EDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

2.7  to 3.6 V Not 
Support-
ed

-40 to +85°C
(D version)

R5F562T7EDFP R5F562T7EDFP#V3 PLQP0100KB-A

R5F562T7EDFF R5F562T7EDFF#V3 PLQP0080JA-A

R5F562T7EDFM R5F562T7EDFM#V3 PLQP0064KB-A

R5F562T7EDFK R5F562T7EDFK#V3 PLQP0064GA-A

R5F562T6EDFF R5F562T6EDFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6EDFM R5F562T6EDFM#V3 PLQP0064KB-A

R5F562T6EDFK R5F562T6EDFK#V3 PLQP0064GA-A

R5F562TAAGFH R5F562TAAGFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
4.0  to  5.5 V
AVCC/AVCC0
4.0  to  5.5 V

Support-
ed

-40 to +105°C
(G version)
*1R5F562TAAGFP R5F562TAAGFP#V3 PLQP0100KB-A

R5F562TAAGFF R5F562TAAGFF#V3 PLQP0080JA-A

R5F562TAGGFF R5F562TAGGFF#V3 PLQP0080JA-A

R5F562TAAGFM R5F562TAAGFM#V3 PLQP0064KB-A

R5F562TAAGFK R5F562TAAGFK#V3 PLQP0064GA-A

R5F562T7AGFH R5F562T7AGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7AGFP R5F562T7AGFP#V3 PLQP0100KB-A

R5F562T7AGFF R5F562T7AGFF#V3 PLQP0080JA-A

R5F562T7GGFF R5F562T7GGFF#V3 PLQP0080JA-A

R5F562T7AGFM R5F562T7AGFM#V3 PLQP0064KB-A

R5F562T7AGFK R5F562T7AGFK#V3 PLQP0064GA-A

R5F562T6AGFF R5F562T6AGFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6AGFM R5F562T6AGFM#V3 PLQP0064KB-A

R5F562T6AGFK R5F562T6AGFK#V3 PLQP0064GA-A

R5F562TABGFH R5F562TABGFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
2.7  to  3.6 V
AVCC/AVCC0
3.0  to  3.6 V
or
4.0  to  5.5 V

R5F562TABGFP R5F562TABGFP#V3 PLQP0100KB-A

R5F562TABGFF R5F562TABGFF#V3 PLQP0080JA-A

R5F562TABGFM R5F562TABGFM#V3 PLQP0064KB-A

R5F562TABGFK R5F562TABGFK#V3 PLQP0064GA-A

R5F562T7BGFH R5F562T7BGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562T7BGFP R5F562T7BGFP#V3 PLQP0100KB-A

R5F562T7BGFF R5F562T7BGFF#V3 PLQP0080JA-A

R5F562T7BGFM R5F562T7BGFM#V3 PLQP0064KB-A

R5F562T7BGFK R5F562T7BGFK#V3 PLQP0064GA-A

R5F562T6BGFF R5F562T6BGFF#V3 PLQP0080JA-A 64
Kbytes

8
Kbytes

R5F562T6BGFM R5F562T6BGFM#V3 PLQP0064KB-A

R5F562T6BGFK R5F562T6BGFK#V3 PLQP0064GA-A

RX62G R5F562GAADFH R5F562GAADFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
4.0  to  5.5 V
AVCC/AVCC0
4.0  to  5.5 V

Support-
ed

-40 to +85°C
(D version)

R5F562GAADFP R5F562GAADFP#V3 PLQP0100KB-A

R5F562G7ADFH R5F562G7ADFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7ADFP R5F562G7ADFP#V3 PLQP0100KB-A

R5F562GADDFH R5F562GADDFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

Not 
Support-
edR5F562GADDFP R5F562GADDFP#V3 PLQP0100KB-A

R5F562G7DDFH R5F562G7DDFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7DDFP R5F562G7DDFP#V3 PLQP0100KB-A

R5F562GAAGFH R5F562GAAGFH#V3 PLQP0112JA-A 256
Kbytes

16
Kbytes

32
Kbytes

VCC/PLLVCC
4.0  to  5.5 V
AVCC/AVCC0
4.0  to  5.5 V

Support-
ed

-40 to +105°C
(G versio)
*1R5F562GAAGFP R5F562GAAGFP#V3 PLQP0100KB-A

R5F562G7AGFH R5F562G7AGFH#V3 PLQP0112JA-A 128
Kbytes

8
Kbytes

8
Kbytes

R5F562G7AGFP R5F562G7AGFP#V3 PLQP0100KB-A

Table 1.3 List of Products (2 / 2)

Group Part No. Order Part No. Package
ROM
Capacity

RAM
Capacity

Data 
Flash 
Capacity

Power Supply 
Voltage CAN

Operating 
Temp. Range
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Figure 1.6 Pin Assignment of the 80-Pin LQFP (Two-Motor Control Supported Version)
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76 AVSS0

77 P82 MTIC5U SCK2-B

78 P81 MTIC5V TXD2-B

79 P80 MTIC5W RXD2-B

80 P10 MTCLKD-B IRQ0-A

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

Pin No.
(80-Pin
LQFP)

Power Supply
Clock
System Control I/O Port Analog Timer Communication Interrupt POE Debugging
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(a) Write to an I/O register.

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

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

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.

 Byte-size I/O registers

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

 Word-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.W  #SFR_DATA, [R1] 
   CMP    [R1].W, R1
   ;; Next process

 Longword-size I/O registers

   MOV.L  #SFR_ADDR, R1
   MOV.L  #SFR_DATA, [R1]
   CMP    [R1].L, R1
   ;; Next process
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0008 6526h MPU Region invalidation operation register MPOPI 16 16 1 ICLK

0008 6528h MPU Instruction-hit region register MHITI 32 32 1 ICLK

0008 652Ch MPU Data-hit region register MHITD 32 32 1 ICLK

0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK

0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK

0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK

0008 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 IR030 8 8 2 ICLK

0008 701Fh ICU Interrupt request register 031 IR031 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 IR057 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 IR070 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

Table 4.1 List of I/O Registers (Address Order) (2 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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000C 200Ah GPT General PWM timer hardware stop/clear source 
select register

GTHPSR 16 8, 16, 32 3 to 5 ICLK*4

000C 200Ch GPT General PWM timer write-protection register GTWP 16 8, 16, 32 3 to 5 ICLK*4

000C 200Eh GPT General PWM timer sync register GTSYNC 16 8, 16, 32 3 to 5 ICLK*4

000C 2010h GPT General PWM timer external trigger input 
interrupt register

GTETINT 16 8, 16, 32 3 to 5 ICLK*4

000C 2014h GPT General PWM timer buffer operation disable 
register

GTBDR 16 8, 16, 32 3 to 5 ICLK*4

000C 2018h GPT General PWM timer start write protection 
register

GTSWP 16 16, 32 3 to 5 ICLK*4

000C 2080h GPT LOCO count control register LCCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2082h GPT LOCO count status register LCST 16 8, 16, 32 3 to 5 ICLK*4

000C 2084h GPT LOCO count value register LCNT 16 8, 16, 32 3 to 5 ICLK*4

000C 2086h GPT LOCO count result average register LCNTA 16 8, 16, 32 3 to 5 ICLK*4

000C 2088h GPT LOCO count result register 0 LCNT00 16 8, 16, 32 3 to 5 ICLK*4

000C 208Ah GPT LOCO count result register 1 LCNT01 16 8, 16, 32 3 to 5 ICLK*4

000C 208Ch GPT LOCO count result register 2 LCNT02 16 8, 16, 32 3 to 5 ICLK*4

000C 208Eh GPT LOCO count result register 3 LCNT03 16 8, 16, 32 3 to 5 ICLK*4

000C 2090h GPT LOCO count result register 4 LCNT04 16 8, 16, 32 3 to 5 ICLK*4

000C 2092h GPT LOCO count result register 5 LCNT05 16 8, 16, 32 3 to 5 ICLK*4

000C 2094h GPT LOCO count result register 6 LCNT06 16 8, 16, 32 3 to 5 ICLK*4

000C 2096h GPT LOCO count result register 7 LCNT07 16 8, 16, 32 3 to 5 ICLK*4

'000C 2098h GPT LOCO count result register 8 LCNT08 16 8, 16, 32 3 to 5 ICLK*4

000C 209Ah GPT LOCO count result register 9 LCNT09 16 8, 16, 32 3 to 5 ICLK*4

000C 209Ch GPT LOCO count result register 10 LCNT10 16 8, 16, 32 3 to 5 ICLK*4

000C 209Eh GPT LOCO count result register 11 LCNT11 16 8, 16, 32 3 to 5 ICLK*4

000C 20A0h GPT LOCO count result register 12 LCNT12 16 8, 16, 32 3 to 5 ICLK*4

000C 20A2h GPT LOCO count result register 13 LCNT13 16 8, 16, 32 3 to 5 ICLK*4

000C 20A4h GPT LOCO count result register 14 LCNT14 16 8, 16, 32 3 to 5 ICLK*4

000C 20A6h GPT LOCO count result register 15 LCNT15 16 8, 16, 32 3 to 5 ICLK*4

000C 20A8h GPT LOCO count upper permissible deviation 
register

LCNTDU 16 8, 16, 32 3 to 5 ICLK*4

000C 20AAh GPT LOCO count lower permissible deviation 
register

LCNTDL 16 8, 16, 32 3 to 5 ICLK*4

000C 2100h GPT0 General PWM timer I/O control register GTIOR 16 8, 16, 32 3 to 5 ICLK*4

000C 2102h GPT0 General PWM timer interrupt output setting 
register

GTINTAD 16 8, 16, 32 3 to 5 ICLK*4

000C 2104h GPT0 General PWM timer control register GTCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2106h GPT0 General PWM timer buffer enable register GTBER 16 8, 16, 32 3 to 5 ICLK*4

000C 2108h GPT0 General PWM timer count direction register GTUDC 16 8, 16, 32 3 to 5 ICLK*4

000C 210Ah GPT0 General PWM timer interrupt and A/D converter 
start request skipping setting register

GTITC 16 8, 16, 32 3 to 5 ICLK*4

000C 210Ch GPT0 General PWM timer status register GTST 16 8, 16, 32 3 to 5 ICLK*4

000C 210Eh GPT0 General PWM timer counter GTCNT 16 16 3 to 5 ICLK*4

000C 2110h GPT0 General PWM timer compare capture register A GTCCRA 16 16, 32 3 to 5 ICLK*4

000C 2112h GPT0 General PWM timer compare capture register B GTCCRB 16 16, 32 3 to 5 ICLK*4

000C 2114h GPT0 General PWM timer compare capture register C GTCCRC 16 16, 32 3 to 5 ICLK*4

Table 4.1 List of I/O Registers (Address Order) (20 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles
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ICU IR044 — — — — — — — IR

ICU IR045 — — — — — — — IR

ICU IR046 — — — — — — — IR

ICU IR047 — — — — — — — IR

ICU IR056 — — — — — — — IR

ICU IR057 — — — — — — — IR

ICU IR058 — — — — — — — IR

ICU IR059 — — — — — — — IR

ICU IR060 — — — — — — — IR

ICU IR064 — — — — — — — IR

ICU IR065 — — — — — — — IR

ICU IR066 — — — — — — — IR

ICU IR067 — — — — — — — IR

ICU IR068 — — — — — — — IR

ICU IR069 — — — — — — — IR

ICU IR070 — — — — — — — IR

ICU IR071 — — — — — — — IR

ICU IR096 — — — — — — — IR

ICU IR098 — — — — — — — IR

ICU IR102 — — — — — — — IR

ICU IR103 — — — — — — — IR

ICU IR106 — — — — — — — IR

ICU IR114 — — — — — — — IR

ICU IR115 — — — — — — — IR

ICU IR116 — — — — — — — IR

ICU IR117 — — — — — — — IR

ICU IR118 — — — — — — — IR

ICU IR119 — — — — — — — IR

ICU IR120 — — — — — — — IR

ICU IR121 — — — — — — — IR

ICU IR122 — — — — — — — IR

ICU IR123 — — — — — — — IR

ICU IR124 — — — — — — — IR

ICU IR125 — — — — — — — IR

ICU IR126 — — — — — — — IR

ICU IR127 — — — — — — — IR

ICU IR128 — — — — — — — IR

ICU IR129 — — — — — — — IR

ICU IR130 — — — — — — — IR

ICU IR131 — — — — — — — IR

ICU IR132 — — — — — — — IR

ICU IR133 — — — — — — — IR

ICU IR134 — — — — — — — IR

ICU IR135 — — — — — — — IR

ICU IR136 — — — — — — — IR

ICU IR137 — — — — — — — IR

ICU IR138 — — — — — — — IR

ICU IR139 — — — — — — — IR

ICU IR140 — — — — — — — IR

ICU IR141 — — — — — — — IR

ICU IR142 — — — — — — — IR

ICU IR143 — — — — — — — IR

Table 4.2 List of I/O Registers (Bit Order) (4 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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CAN0*3 AFSR — — — — — — — —

— — — — — — — —

CAN0*3 TCR — — — — — TSTM[1:0] TSTE

LIN0 LWBR — — — — — — — LWBR0

LIN0 LBRP0

LIN0 LBRP1

LIN0 LSTC LSTM

LIN0 L0MD — — — — LCKS[1:0] — —

LIN0 L0BRK — — BDT[1:0] BLT[3:0]

LIN0 L0SPC — — IBS[1:0] — IBSH[2:0]

LIN0 L0WUP WUTL[3:0] — — — —

LIN0 L0IE — — — — — ERRIE FRCIE FTCIE

LIN0 L0EDE — — — — FERE FTERE PBERE BERE

LIN0 L0C — — — — — — OM1 OM0

LIN0 L0TC — — — — — — RTS FTS

LIN0 L0MST — — — — — — OMM1 OMM0

LIN0 L0ST HTRC D1RC — — ERR — FRC FTC

LIN0 L0EST — — CSER — FER FTER PBER BER

LIN0 L0RFC — FSM CSM RFT RFDL[3:0]

LIN0 L0IDB IDP ID

LIN0 L0CBR

LIN0 L0DB1

LIN0 L0DB2

LIN0 L0DB3

LIN0 L0DB4

LIN0 L0DB5

LIN0 L0DB6

LIN0 L0DB7

LIN0 L0DB8

MTU3 TCR CCLR[2:0] CKEG[1:0] TPSC[2:0]

MTU4 TCR CCLR[2:0] CKEG[1:0] TPSC[2:0]

MTU3 TMDR1 — — BFB BFA MD[3:0]

MTU4 TMDR1 — — BFB BFA MD[3:0]

MTU3 TIORH IOB[3:0] IOA[3:0]

MTU3 TIORL IOD[3:0] IOC[3:0]

MTU4 TIORH IOB[3:0] IOA[3:0]

MTU4 TIORL IOD[3:0] IOC[3:0]

MTU3 TIER TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA

MTU4 TIER TTGE TTGE2 — TCIEV TGIED TGIEC TGIEB TGIEA

MTU TOERA — — OE4D OE4C OE3D OE4B OE4A OE3B

MTU TGCRA — BDC N P FB WF VF UF

MTU TOCR1A — PSYE — — TOCL TOCS OLSN OLSP

MTU TOCR2A BF[1:0] OLS3N OLS3P OLS2N OLS2P OLS1N OLS1P

MTU3 TCNT

MTU4 TCNT

MTU TCDRA

MTU TDDRA

Table 4.2 List of I/O Registers (Bit Order) (18 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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GPT0 GTCR — — CCLR[1:0] — — TPCS[1:0]

— — — — — MD[2:0]

GPT0 GTBER — ADTDB ADTTB[1:0] — ADTDA ADTTA[1:0]

— CCRSWT PR[1:0] CCRB[1:0] CCRA[1:0]

GPT0 GTUDC — — — — — — — —

— — — — — — UDF UD

GPT0 GTITC — ADTBL — ADTAL — IVTT[2:0]

IVTC[1:0] ITLF ITLE ITLD ITLC ITLB ITLA

GPT0 GTST TUCF — — — DTEF ITCNT[2:0]

TCFPU TCFPO TCFF TCFE TCFD TCFC TCFB TCFA

GPT0 GTCNT

GPT0 GTCCRA

GPT0 GTCCRB

GPT0 GTCCRC

GPT0 GTCCRD

GPT0 GTCCRE

GPT0 GTCCRF

GPT0 GTPR

GPT0 GTPBR

GPT0 GTPDBR

GPT0 GTADTRA

GPT0 GTADTBRA

GPT0 GTADTDBRA

GPT0 GTADTRB

GPT0 GTADTBRB

GPT0 GTADTDBRB

GPT0 GTONCR OBE OAE — SWN — — — NFV

NFS[3:0] NVB NVA NEB NEA

GPT0 GTDTCR — — — — — — — TDFER

— — TDBDE TDBUE — — — TDE

GPT0 GTDVU

GPT0 GTDVD

Table 4.2 List of I/O Registers (Bit Order) (24 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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GPT1 GTADTBRB

GPT1 GTADTDBRB

GPT1 GTONCR OBE OAE — SWN — — — NFV

NFS[3:0] NVB NVA NEB NEA

GPT1 GTDTCR — — — — — — — TDFER

— — TDBDE TDBUE — — — TDE

GPT1 GTDVU

GPT1 GTDVD

GPT1 GTDBU

GPT1 GTDBD

GPT1 GTSOS — — — — — — — —

— — — — — — SOS[1:0]

GPT1 GTSOTR — — — — — — — —

— — — — — — — SOTR

GPT2 GTIOR OBHLD OBDFLT GTIOB[5:0]

OAHLD OADFLT GTIOA[5:0]

GPT2 GTINTAD ADTRBDEN ADTRBUEN ADTRADEN ADTRAUEN EINT — — —

GTINTPR[1:0] GTINTF GTINTE GTINTD GTINTC GTINTB GTINTA

GPT2 GTCR — — CCLR[1:0] — — TPCS[1:0]

— — — — — MD[2:0]

GPT2 GTBER — ADTDB ADTTB[1:0] — ADTDA ADTTA[1:0]

— CCRSWT PR[1:0] CCRB[1:0] CCRA[1:0]

GPT2 GTUDC — — — — — — — —

— — — — — — UDF UD

GPT2 GTITC — ADTBL — ADTAL — IVTT[2:0]

IVTC[1:0] ITLF ITLE ITLD ITLC ITLB ITLA

GPT2 GTST TUCF — — — DTEF ITCNT[2:0]

TCFPU TCFPO TCFF TCFE TCFD TCFC TCFB TCFA

GPT2 GTCNT

GPT2 GTCCRA

GPT2 GTCCRB

GPT2 GTCCRC

GPT2 GTCCRD

GPT2 GTCCRE

GPT2 GTCCRF

GPT2 GTPR

Table 4.2 List of I/O Registers (Bit Order) (26 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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Note: • In this, the I/O port related registers (0008 C001h to 0008 C116h) indicate the bit configuration of the 112-pin LQFP version. As 
the configuration of registers and bits differs depending on a package, see section 14, I/O Ports, for details in the User’s manual: 
Hardware.

Note 1. This shows the bit configuration when ADDPR.DPSEL = 0 and ADDPR.DPPRC = 0 (The value has 10-bit accuracy and is 
padded at the LSB end).

Note 2. This shows the bit configuration when ADCER.ADRFMT  0 (aligned to the LSB end) and ADCER.ADPRC[1:0]  00b. For 
details, refer to section 28, 12-Bit A/D Converter (S12ADA) in the User’s manual: Hardware.

Note 3. This function is not supported by the product without the CAN function.

FLASH FSTATR0 FRDY ILGLERR ERSERR PRGERR SUSRDY — ERSSPD PRGSPD

FLASH FSTATR1 FCUERR — — FLOCKST — — — —

FLASH FENTRYR FEKEY[7:0]

FENTRYD — — — — — — FENTRY0

FLASH FPROTR FPKEY[7:0]

— — — — — — — FPROTCN

FLASH FRESETR FRKEY[7:0]

— — — — — — — FRESET

FLASH FCMDR CMDR[7:0]

PCMDR[7:0]

FLASH FCPSR — — — — — — — —

— — — — — — — ESUSPMD

FLASH DFLBCCNT — — — — — BCADR[7:0]

BCADR[7:0] — BCSIZE

FLASH FPESTAT — — — — — — — —

PEERRST[7:0]

FLASH DFLBCSTAT — — — — — — — —

— — — — — — — BCST

FLASH PCKAR — — — — — — — —

PCKA[7:0]

Table 4.2 List of I/O Registers (Bit Order) (30 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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Note 1. Supply current values are with all output pins unloaded.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK: PCLK = 8:4)

 ICC max. = 0.54 x f + 16 (max.)
 ICC max. = 0.3 x f + 5 (normal operation)
 ICC max. = 0.44 x f + 16 (sleep mode)

Note 4. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
Note 5. Incremented if data is written to or erased from the ROM or data flash for data storage during the program execution.
Note 6. The values are for reference.

Table 5.3 DC Characteristics (2)
Note: Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Supply 
current*1

In operation Max.*2 ICC
*3 - - 70 mA ICLK = 

100 MHz
PCLK = 
50 MHz

Normal*4 - 35 -

Increased by BGO 
operation*5

- 15 -

Sleep 22 60

All-module-clock-stop mode*6 14 28

Standby 
mode

Software standby mode - 0.10 3 mA

Deep software standby 
mode

- 20 60 A

Analog power 
supply current

During 12-bit A/D conversion (when a 
sample-and-hold circuit is in use; per unit)

AICC0 - 3 5 mA

During 12-bit A/D conversion (when a 
sample-and-hold circuit is not in use; per 
unit)

- 3 5 mA

Programmable gain amp (per channel) - 1 2 mA

Window comparator (1 channel) 0.5 1 mA

Window comparator (6 channels) - 1 2 mA

During 12-bit A/D conversion (per unit) - 60 90 A

During 10-bit A/D conversion (per unit) AICC - 0.9 2 mA

Waiting for 10-bit A/D conversion (all units) - 0.3 3 A

Reference 
power supply 
current

During 12-bit A/D conversion (per unit) AIREFH0 - 1.6 3 mA

Waiting for 12-bit A/D conversion (all units) - 1.6 3 mA

During 10-bit A/D conversion (per unit) AIREF - 0.1 1 mA

Waiting for 10-bit A/D conversion (all units) - 0.1 3 A

VCC rising gradient SVCC - - 20 ms/V
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Figure 5.3 Oscillation Settling Timing after Deep Software Standby Mode
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Figure 5.4 EXTAL External Input Clock Timing
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Figure 5.13 RSPI Timing (Master, CPHA = 1)

Figure 5.14 RSPI Timing (Slave, CPHA = 0)
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5.4 A/D Conversion Characteristics

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Table 5.15 10-Bit A/D Conversion Characteristics
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 Bit

Conversion time*1

(AD clock = 25-MHz operation)
2.0 - - s Sampling 25 states

Analog input capacitance - - 4 pF

Integral nonlinearity error - - 3.0 LSB

Offset error - - 3.0 LSB

Full-scale error - - 3.0 LSB

Quantization error - 0.5 - LSB

Absolute accuracy - - 4.0 LSB

Permissible signal source impedance - - 1.0 k

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 2 and 3.

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 Bit

Conversion time*1

(AD clock = 50-MHz operation)
1.0 - - s Sampling 25 states

Analog input capacitance - - 4 pF

Integral nonlinearity error - - 3.0 LSB

Offset error - - 3.0 LSB

Full-scale error - - 3.0 LSB

Quantization error - 0.5 - LSB

Absolute accuracy - - 4.0 LSB

Permissible signal source impedance - - 1.0 k
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Figure C 80-Pin LQFP (PLQP0080JA-A) Package Dimensions
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Rev. Date

Description

Page Summary

1.00 Apr 20, 2011 — First edition issued

1.30 May 22, 2013 1 Features, Package lineup, added

1. Overview

2 Table 1.1 Outline of Specifications (1/5) Description of CPU, added

3 Table 1.1 Outline of Specifications (2/5) Description of Programmable I/O ports, changed

6 Table 1.1 Outline of Specifications (5/5), 64-pin packaged, added

7 Table 1.2 Functions of RX62T Group Products, 64-pin package, and MTU3/GPT complemen-
tary PWM pins added

8 Table 1.3 List of Products, 64-pin package part number, changed 

9 Figure  1.1 How to Read the Product Part No., 64-pin package part number, changed

9 Figure  1.1 How to Read the Product Part No., 5-V version, two-motor control supported, added

10 Figure 1.2 Block Diagram, changed

14 Figure  1.6 Pin Assignment of the 80-Pin LQFP (Two-motor Control Supported), added

15 Figure  1.7 Pin Assignment of the 64-Pin LQFP, Figure PLQP0064GA-A, added

25 to 27 Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF) , added

30 to 33 Table 1.9 Pin Functions, changed

4. I/O Register

38to 61 Table  4.1 List of I/O Registers (Address Order), MPU, added

47 Table 4.1 List of I/O Registers (Address Order) TMOCNTL, TMOCNTU register, added

57 Table 4.1 List of I/O Registers (Address Order), GTSWP register, added

5. Electrical Characteristics

62 Table 5.1 Absolute Maximum Ratings, note changed

64 Table 5.2 DC Characteristics (1) (2/3) Test Conditions of P90 to P95, changed

66 Table 5.3 DC Characteristics (2), note changed

67 Table 5.4 Permissible Output Currents, note changed

72 Table  5.7 Control Signal Timing, notes changed

73 Table  5.8 Timing of On-Chip Peripheral Modules (1), changed

Appendix 1.Package Dimensions

96 Figure E 64-Pin LQFP (PLQP0064GA-A), added

2.00 Jan 10, 2014 1 Features, changed

1. Overview

2 to 6 Table 1.1 Outline of Specifications, changed; Note 1, added

7, 8 Table 1.2 Functions of RX62T Group and RX62G Group Products, changed

9, 10 Table 1.3 List of Products, changed; Note 1, added

11 Figure 1.1 How to Read the Product Part No., changed

15 Figure 1.6 Pin Assignment of the 80-Pin LQFP (Two-Motor Control Supported Version), added

27 to 29 Table 1.7 List of Pins and Pin Functions (80-Pin LQFP: R5F562TxGDFF), added

4. I/O Registers

43 to 67 Table 4.1 List of I/O Registers (Address Order), changed

68 to 97 Table 4.2 List of I/O Registers (Bit Order), changed

5. Electrical Characteristics

— Conditions in the table, change to Ta = -40 to +105°C from Ta = -40 to +85°C.
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