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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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RX63T Group 1. Overview

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

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

Package 144-pin LQFP (PLQP0144KA-A (20 × 20, 0.5-mm pitch))
120-pin LQFP (PLQP0120KA-A (16 × 16, 0.5-mm pitch))
112-pin LQFP (PLQP0112JA-A (20 × 20, 0.65-mm pitch))
100-pin LQFP (PLQP0100KB-A (14 × 14, 0.5-mm pitch))
64-pin LQFP (PLQP0064KB-A (10 × 10, 0.5-mm pitch))
48-pin LQFP (PLQP0048KB-A (07 × 07, 0.5-mm pitch))

On-chip debugging system  E1 emulator (JTAG and FINE interfaces)
 E20 emulator (JTAG interface)

Table 1.1 Outline of Specifications (7/7)

Classification Module/Function Description
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1.2 List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part number.

Table 1.3 List of Products (1/4)

Group Part No. Order Part No. Package
On-chip ROM 
Capacity

On-chip RAM 
Capacity Option

Operating 
Voltage

Operating 
Temperature

RX63T R5F563TEADFB R5F563TEADFB#V0 PLQP0144KA-A 512 Kbytes 48 Kbytes CAN module 
included

VCC/
PLLVCC 
4.0 to 5.5V 
VCC_USB 
3.0 to 3.6V 
AVCC/
AVCC0 4.0 
to 5.5V

-40 to +85°C 
(D Version)

R5F563TEADFB R5F563TEADFB#V1 PLQP0144KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFA R5F563TEADFA#V0 PLQP0120KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFA R5F563TEADFA#V1 PLQP0120KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFH R5F563TEADFH#V0 PLQP0112JA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFH R5F563TEADFH#V1 PLQP0112JA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFP R5F563TEADFP#V0 PLQP0100KB-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEADFP R5F563TEADFP#V1 PLQP0100KB-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TCADFB R5F563TCADFB#V0 PLQP0144KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFB R5F563TCADFB#V1 PLQP0144KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFA R5F563TCADFA#V0 PLQP0120KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFA R5F563TCADFA#V1 PLQP0120KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFH R5F563TCADFH#V0 PLQP0112JA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFH R5F563TCADFH#V1 PLQP0112JA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFP R5F563TCADFP#V0 PLQP0100KB-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCADFP R5F563TCADFP#V1 PLQP0100KB-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TBADFB R5F563TBADFB#V0 PLQP0144KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFB R5F563TBADFB#V1 PLQP0144KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFA R5F563TBADFA#V0 PLQP0120KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFA R5F563TBADFA#V1 PLQP0120KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFH R5F563TBADFH#V0 PLQP0112JA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFH R5F563TBADFH#V1 PLQP0112JA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFP R5F563TBADFP#V0 PLQP0100KB-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBADFP R5F563TBADFP#V1 PLQP0100KB-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TEDDFB R5F563TEDDFB#V0 PLQP0144KA-A 512 Kbytes 48 Kbytes CAN module 
not included

R5F563TEDDFA R5F563TEDDFA#V0 PLQP0120KA-A 512 Kbytes 48 Kbytes CAN module 
not included

R5F563TEDDFH R5F563TEDDFH#V0 PLQP0112JA-A 512 Kbytes 48 Kbytes CAN module 
not included

R5F563TEDDFP R5F563TEDDFP#V0 PLQP0100KB-A 512 Kbytes 48 Kbytes CAN module 
not included
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RX63T R5F563TCDDFB R5F563TCDDFB#V0 PLQP0144KA-A 384 Kbytes 32 Kbytes CAN module 
not included

VCC/
PLLVCC 
4.0 to 5.5V 
VCC_USB 
3.0 to 3.6V 
AVCC/
AVCC0 4.0 
to 5.5V

-40 to +85°C 
(D Version)

R5F563TCDDFA R5F563TCDDFA#V0 PLQP0120KA-A 384 Kbytes 32 Kbytes CAN module 
not included

R5F563TCDDFH R5F563TCDDFH#V0 PLQP0112JA-A 384 Kbytes 32 Kbytes CAN module 
not included

R5F563TCDDFP R5F563TCDDFP#V0 PLQP0100KB-A 384 Kbytes 32 Kbytes CAN module 
not included

R5F563TBDDFB R5F563TBDDFB#V0 PLQP0144KA-A 256 Kbytes 24 Kbytes CAN module 
not included

R5F563TBDDFA R5F563TBDDFA#V0 PLQP0120KA-A 256 Kbytes 24 Kbytes CAN module 
not included

R5F563TBDDFH R5F563TBDDFH#V0 PLQP0112JA-A 256 Kbytes 24 Kbytes CAN module 
not included

R5F563TBDDFP R5F563TBDDFP#V0 PLQP0100KB-A 256 Kbytes 24 Kbytes CAN module 
not included

R5F563TEBDFB R5F563TEBDFB#V0 PLQP0144KA-A 512 Kbytes 48 Kbytes CAN module 
included

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

R5F563TEBDFB R5F563TEBDFB#V1 PLQP0144KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFA R5F563TEBDFA#V0 PLQP0120KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFA R5F563TEBDFA#V1 PLQP0120KA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFH R5F563TEBDFH#V0 PLQP0112JA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFH R5F563TEBDFH#V1 PLQP0112JA-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFP R5F563TEBDFP#V0 PLQP0100KB-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TEBDFP R5F563TEBDFP#V1 PLQP0100KB-A 512 Kbytes 48 Kbytes CAN module 
included

R5F563TCBDFB R5F563TCBDFB#V0 PLQP0144KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFB R5F563TCBDFB#V1 PLQP0144KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFA R5F563TCBDFA#V0 PLQP0120KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFA R5F563TCBDFA#V1 PLQP0120KA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFH R5F563TCBDFH#V0 PLQP0112JA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFH R5F563TCBDFH#V1 PLQP0112JA-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFP R5F563TCBDFP#V0 PLQP0100KB-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TCBDFP R5F563TCBDFP#V1 PLQP0100KB-A 384 Kbytes 32 Kbytes CAN module 
included

R5F563TBBDFB R5F563TBBDFB#V0 PLQP0144KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBBDFB R5F563TBBDFB#V1 PLQP0144KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBBDFA R5F563TBBDFA#V0 PLQP0120KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBBDFA R5F563TBBDFA#V1 PLQP0120KA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBBDFH R5F563TBBDFH#V0 PLQP0112JA-A 256 Kbytes 24 Kbytes CAN module 
included

R5F563TBBDFH R5F563TBBDFH#V1 PLQP0112JA-A 256 Kbytes 24 Kbytes CAN module 
included

Table 1.3 List of Products (2/4)

Group Part No. Order Part No. Package
On-chip ROM 
Capacity

On-chip RAM 
Capacity Option

Operating 
Voltage

Operating 
Temperature
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Figure 1.1 How to Read the Product Part Number

Type of memory

F: Flash memory version

Package type, number of pins, and pin pitch
FB: LQFP/144/0.5
FA: LQFP/120/0.5
FH: LQFP/112/0.65
FP: LQFP/100/0.5
FM: LQFP/64/0.5
FL: LQFP/48/0.5

ROM and RAM data flash capacity
E: 512 Kbytes/48 Kbytes/32 Kbytes
C: 384 Kbytes/32 Kbytes/32 Kbytes
B: 256 Kbytes/24 Kbytes/32 Kbytes
6: 64 Kbytes/8 Kbytes/8 Kbytes
5: 48 Kbytes/8 Kbytes/8 Kbytes
4: 32 Kbytes/8 Kbytes/8 Kbytes

Group name

3T: RX63T Group

Renesas MCU

Renesas semiconductor product

A: 5-V product, CAN module included
B: 3-V product, CAN module included
D: 5-V product, CAN module not included
E: 3-V product, CAN module not included

Series name

RX600 Series

R 5 F 5    6 D F     BAET3

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

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

#V 0

Form of packing/External pin surface finishing (lead-free)

#V: Tray/Sn (Tin) only

Product ID code
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1.3 Block Diagram

Figure 1.2 shows a block diagram.

 

Figure 1.2 Block Diagram

ICUb: Interrupt controller
DTCa: Data transfer controller
DMACA: DMA controller
WDTA: Watchdog timer
IWDTa: Independent watchdog timer
CRC: CRC (cyclic redundancy check) calculator
SCIc, SCId: Serial communications interface
USBa: USB 2.0 host/function module
RSPI: Serial peripheral interface

 CAN: CAN module
GPT: General PWM timer
MTU3: Multi-function timer pulse unit 3
POE3: Port output enable 3
CMT: Compare match timer
RIIC: I2C bus interface
CAC: Clock frequency accuracy measurement circuit
DOC: Data operating circuit
MPU: Memory protection unit
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12-bit ADC x 8 channels*1

Sample-and-hold circuits for 
the pin section × 3 channels

Window comparator 
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Programmable gain amplifier 
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12-bit ADC × 4 channels*1 
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Note 1: Numbers of pins and availability of the USB2.0 host/function module, 12-bit A/D converter, 10-bit D/A converter, 
and 10-bit D/A converter differ with the package.
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Figure 1.7 Pin Assignment (64-Pin LQFP)
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Note: • This figure indicates the power supply pins and I /O port pins. For the pin configuration, 
see Table 1.9, List of Pins and Pin Functions (64-Pin LQFP).
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75 VSS

76 P30 D10/[A10/
D10]

MTIOC0B/MTCLKD SCK0/SSLA0/SSLB0

77 P26 CS0# TXD1/SMOSI1/
SSDA1/SDA1

78 P25 CS1# SCK1/SCL1

79 P24 D11/[A11/D11] CTS0#/RTS0#/SS0#/
RSPCKA/RSPCKB

IRQ4

80 P23 D12/[A12/
D12]

CACREF TXD0/SMOSI0/
SSDA0/MOSIA/
MOSIB/CTX1

81 P22 D13/[A13/
D13]

RXD0/SMISO0/
SSCL0/MISOA/
MISOB/CRX1

ADTRG#

82 P21 D14/[A14/
D14]

MTCLKA IRQ6-DS ADTRG1#

83 P20 D15/[A15/
D15]

MTCLKB IRQ7-DS ADTRG0#

84 P65 A0/BC0# AN5

85 P64 A1 AN4

86 AVCC

87 VREF

88 AVSS

89 P63 A2 AN3

90 P62 A3 AN2

91 P61 A4 AN1

92 P60 A5 AN0

93 P55 AN11/DA1

94 P54 AN10/
DA0

95 P53 A6 AN9

96 P52 A7 AN8

97 P51 AN7

98 P50 AN6

99 P47 AN103/
CVREFH

100 P46 AN102

101 P45 AN101

102 P44 AN100

103 P43 AN003/
CVREFL

104 P42 AN002

105 P41 AN001

106 P40 AN000

107 AVCC0

108 VREFH0

109 VREFL0

110 AVSS0

Table 1.6 List of Pins and Pin Functions (120-Pin LQFP)  (3/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer 
(MTU3, GPT, POE3, CAC)

Communications
(SCIc, SCId, RSPI, RIIC, 
CAN, USB) Interrupt

S12ADB,
AD, DA

120-Pin 
LQFP
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3.2 External Address Space

The external address space is divided into up to four CS areas (CS0 to CS3), each corresponding to the CSn# signal 

output from a CSn# (n = 0 to 3) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS3) in on-chip ROM disabled 

extended mode.

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)

Reserved area*1

Reserved area*1

CS3 (1 Mbytes)

Reserved area*1

CS2 (1 Mbytes)

Reserved area*1

CS1 (1 Mbytes)

CS0 (1 Mbytes)

On-chip RAM

External address space

Reserved area*1

Peripheral I/O registers

Reserved area*1

Reserved area*1

External address space*2

0000 0000h

0008 0000h

0010 0000h

0500 0000h

0800 0000h

FF00 0000h

0000 C000h

0500 0000h

05F0 0000h

0600 0000h

06F0 0000h

0700 0000h

07F0 0000h

05EF FFFFh

05FF FFFFh

06EF FFFFh

06FF FFFFh

07EF FFFFh

07FF FFFFh

FFFF FFFFh FFFF FFFFh

FF00 0000h

FFF0 0000h
FFEF FFFFh

Note 1. Reserved areas should not be accessed.
Note 2. The CS0 area is disabled in on-chip ROM enabled extended mode.

In this mode, the address space for addresses above 0800 0000h is as shown in Figure 3.1, Memory 
Map in Each Operating Mode.
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0008 9804h AD A/D Channel Select Register 0 ADANSA0 16 16 2, 3 PCLKB 2 ICLK AD Not present in versions 
with 64 or 48 pins.

0008 9806h AD A/D Channel Select Register 1 ADANSA1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64 
or 48 pins.

0008 9808h AD A/D-Converted Value Addition Mode Select 
Register0 

ADADS0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 980Ah AD A/D-Converted Value Addition Mode Select 
Register1 

ADADS1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64 
or 48 pins.

0008 980Ch AD A/D-Converted Value Addition Count Select 
Register

ADADC 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 980Eh AD A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9810h AD A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 981Eh AD A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9820h AD A/D Data Register A ADDRA 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9822h AD A/D Data Register B ADDRB 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9824h AD A/D Data Register C ADDRC 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9826h AD A/D Data Register D ADDRD 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9828h AD A/D Data Register E ADDRE 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 982Ah AD A/D Data Register F ADDRF 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 982Ch AD A/D Data Register G ADDRG 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 982Eh AD A/D Data Register H ADDRH 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9830h AD A/D Data Register I ADDRI 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9832h AD A/D Data Register J ADDRJ 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9834h AD A/D Data Register K ADDRK 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9836h AD A/D Data Register L ADDRL 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9838h AD A/D Data Register M ADDRM 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 983Ah AD A/D Data Register N ADDRN 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 983Ch AD A/D Data Register O ADDRO 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 983Eh AD A/D Data Register P ADDRP 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 9840h AD A/D Data Register Q ADDRQ 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 9842h AD A/D Data Register R ADDRR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 9844h AD A/D Data Register S ADDRS 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 9846h AD A/D Data Register T ADDRT 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 120, 112, 100, 64, 
or 48 pins.

0008 9860h AD A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9861h AD A/D Sampling State Register L ADSSTRL 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (19/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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0009 1840h CAN1 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN Not present in versions 
with 64 or 48 pins.

0009 1842h CAN1 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1844h CAN1 Bit Configuration Register BCR 32 8, 16, 32 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1848h CAN1 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1849h CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Ah CAN1 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Bh CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Ch CAN1 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Dh CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Eh CAN1 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 184Fh CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1850h CAN1 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1851h CAN1 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1852h CAN1 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1853h CAN1 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1854h CAN1 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1856h CAN1 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0009 1858h CAN1 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

000A 0000h USB0 System Configuration Control Register SYSCFG 16 16 3, 4 PCLKB 2, 3 ICLK USBa Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0004h USB0 System Configuration Status Register 0 SYSSTS0 16 16 9 PCLKB or 
more

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0008h USB0 Device State Control Register 0 DVSTCTR0 16 16 9 PCLKB or 
more

Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0014h USB0 CFIFO Port Register CFIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0018h USB0 D0FIFO Port Registe D0FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 001Ch USB0 D1FIFO Port Register D1FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0020h USB0 CFIFO Port Select Register CFIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0022h USB0 CFIFO Port Control Register CFIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 0028h USB0 D0FIFO Port Select Register D0FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 002Ah USB0 D0FIFO Port Control Register D0FIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

000A 002Ch USB0 D1FIFO Port Select Register D1FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (29/48)

Address
Module 
Symbol Register Name

Register 
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of Bits

Access 
Size
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Name Remarks ICLK PCLK  ICLK  PCLK



R01DS0087EJ0220 Rev.2.20 Page 92 of 186
Mar 31, 2016

RX63T Group 4. I/O Registers

000C 211Ah GPT0 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT

000C 211Ch GPT0 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 211Eh GPT0 General PWM Timer Cycle Setting Buffer 
Register 

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2120h GPT0 General PWM Timer Cycle Setting Double-
Buffer Register 

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2124h GPT0 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2126h GPT0 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2128h GPT0 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 212Ch GPT0 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 212Eh GPT0 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2130h GPT0 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2134h GPT0 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2136h GPT0 General PWM Timer Dead Time Control 
Register 

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2138h GPT0 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 213Ah GPT0 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 213Ch GPT0 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 213Eh GPT0 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2140h GPT0 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2142h GPT0 General PWM Timer Output Protection 
Function Temporary Release Register

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2180h GPT1 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2182h GPT1 General PWM Timer Interrupt Output Setting 
Register 

GTINTAD 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2184h GPT1 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2186h GPT1 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2188h GPT1 General PWM Timer Count Direction Register GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 218Ah GPT1 General PWM Timer Interrupt, 
A/D Converter Start Request Skipping 
Setting Register 

GTITC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 218Ch GPT1 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 218Eh GPT1 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK

000C 2190h GPT1 General PWM Timer Compare Capture 
Register A

GTCCRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2192h GPT1 General PWM Timer Compare Capture 
Register B

GTCCRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2194h GPT1 General PWM Timer Compare Capture 
Register C

GTCCRC 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2196h GPT1 General PWM Timer Compare Capture 
Register D

GTCCRD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 2198h GPT1 General PWM Timer Compare Capture 
Register E

GTCCRE 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 219Ah GPT1 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 219Ch GPT1 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 219Eh GPT1 General PWM Timer Cycle Setting Buffer 
Register 

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21A0h GPT1 General PWM Timer Cycle Setting Double-
Buffer Register 

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

000C 21A4h GPT1 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK

Table 4.1 List of I/O Registers (Address Order) (38/48)
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Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
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000C 2A24h GPT6 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT Not present in versions 
with 64 or 48 pins.

000C 2A26h GPT6 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A28h GPT6 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Ch GPT6 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Eh GPT6 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A30h GPT6 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A34h GPT6 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A36h GPT6 General PWM Timer Dead Time Control 
Register

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A38h GPT6 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ah GPT6 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ch GPT6 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Eh GPT6 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A40h GPT6 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A42h GPT6 General PWM Timer Output Protection 
Function Temporary Release Register

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A80h GPT7 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A82h GPT7 General PWM Timer Interrupt Output Setting 
Register 

GTINTAD 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A84h GPT7 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A86h GPT7 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A88h GPT7 General PWM Timer Count Direction 
Register 

GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Ah GPT7 General PWM Timer Interrupt and A/D 
Converter Start Request Skipping Setting 
Register

GTITC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Ch GPT7 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Eh GPT7 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A90h GPT7 General PWM Timer Compare Capture 
Register A

GTCCRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A92h GPT7 General PWM Timer Compare Capture 
Register B

GTCCRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A94h GPT7 General PWM Timer Compare Capture 
Register C

GTCCRC 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A96h GPT7 General PWM Timer Compare Capture 
Register D

GTCCRD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A98h GPT7 General PWM Timer Compare Capture 
Register E

GTCCRE 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ah GPT7 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ch GPT7 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Eh GPT7 General PWM Timer Cycle Setting Buffer 
Register

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA0h GPT7 General PWM Timer Cycle Setting Double-
Buffer Register 

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA4h GPT7 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA6h GPT7 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (45/48)

Address
Module 
Symbol Register Name
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Symbol

Number 
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5.2 DC Characteristics

Note 1. This includes the multiplexed pin functions, except for P25, P26, PB1, or PB2 when the RIIC input functions are in use, P22 to 
P24, P30, PA3 to PA5, PB0, PD0 to PD2, or PD6 when the RSPI input functions are in use, and PD4 or PF3 when the TCK input 
function is in use.

Table 5.2 DC Characteristics (1)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                   The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVcc = Vcc_USB = 3.0 to 3.6 V.

                   Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Schmitt trigger 
input voltage

CAN input pin
IRQ input pin
MTU3 input pin
POE3 input pin
SCI input pin
A/D trigger input pin
GPT input pin
RES#, NMI

VIH VCC × 0.8 — VCC + 0.3 V

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

RIIC input pin (IICBus 
operating)

VIH VCC × 0.7 — VCC + 0.3

VIL –0.3 — VCC × 0.3

∆VT VCC × 0.05 — —

USB0_VBUS input pin VIH VCC × 0.7 — VCC + 0.3

VIL –0.3 — VCC × 0.2

∆VT VCC × 0.06 — —

Port 4*1 
(also used as an analog 
port) 

VIH AVCC0 × 0.8 — AVCC0 + 0.3

VIL –0.3 — AVCC0 × 0.2

Ports 5, 6, and C*1

(also used as an analog 
port)

VIH AVCC × 0.8 — AVCC + 0.3

VIL –0.3 — AVCC × 0.2

Ports 0 to 3*1

Ports 7 to B*1

Ports D to G*1

VIH VCC × 0.8 — VCC + 0.3

VIL –0.3 — VCC × 0.2

Input high voltage 
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIH VCC × 0.9 — VCC + 0.3 V

EXTAL, WAIT#, TCK
RSPI input pin

VCC × 0.8 — VCC + 0.3

D0 to D15 VCC × 0.7 — VCC + 0.3

RIIC input pin (SMBus 
operating)

2.1 — VCC + 0.3 Conditions 1 and 2

Input low voltage 
(except for Schmitt 
trigger input pin)

MD pin, EMLE VIL –0.3 — VCC × 0.1 V

EXTAL, WAIT#, TCK
RSPI input pin

–0.3 — VCC × 0.2

D0 to D15 –0.3 — VCC × 0.3

RIIC input pin (SMBus 
operating)

–0.3 — 0.8 Conditions 1 and 2



R01DS0087EJ0220 Rev.2.20 Page 105 of 186
Mar 31, 2016

RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

Table 5.3 DC Characteristics (2)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVcc = Vcc_USB = 3.0 to 3.6 V.

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Output high voltage All output pins (except for 
P52, P53, P60 to P65, P71 
to P76, P90 to P95, and 
USB0_DPUPE)

VOH VCC – 0.5 — — V IOH = –1 mA

P52, P53, and P60 to P65 AVCC – 0.5 — — IOH = –1 mA

USB0_DPUPE VCC_USB – 
0.5

IOH = –1 mA

P71 to P76, and P90 to P95 VCC – 1.0 — — IOH = –5 mA

Output low voltage All output pins (except for 
P71 to P76, P90 to P95, and 
RIIC pins)

VOL — — 0.5 V IOL = 1.0 mA

P71 to P76, and P90 to P95 — — 1.1 IOL = 15 mA

RIIC pins — — 0.4 IOL = 3 mA

— — 0.6 IOL = 6 mA

Input leakage 
current

RES#, MD pin, EMLE,
Port 4,
Ports P50, P51, P54 to P57, 
and
Port C

Iin — — 1.0 μA Vin = 0 V, Vin = VCC

Three-state 
leakage current (off 
state)

Port 0,
Port 1,
Ports P20 to P24,
Port 3,
Ports P52, P53,
Ports 6 to A, 
Ports PB0, PB3 to PB7, and
Ports D to G

ITSI — — 1.0 μA Vin = 0 V, Vin = VCC

Ports P25, P26, PB1, and 
PB2

— — 5.0

Input capacitance All output pins (except for 
P25, P26, PB1, and PB2)

Cin — — 15 pF Vin = 0 V,
f = 1 MHz,
Ta = 25 ºC

Ports P25, P26, PB1, and 
PB2

— — 30



R01DS0087EJ0220 Rev.2.20 Page 115 of 186
Mar 31, 2016

RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

Figure 5.10 Deep Software Standby Mode Cancellation Timing
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Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.
Note 3. tPcyc: PCLK cycle

5.3.7 Timing of PWM Delay Generation Circuit

Note 1. This value is correct when the difference between each code and the next is a resolution of one bit (1 LSB).

Table 5.16 Timing of On-Chip Peripheral Modules (6)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min.*1, *2 Max. Unit Test Conditions

Simple IIC
(Standard-mode)

SCL, SDA input rise time tSr — 1000 ns Figure 5.36

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tPcyc ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast-mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tPcyc ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Table 5.17 Timing of the PWM Delay Generation Circuit
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 common to conditions 1 to 3.

Item Symbol Typ. Max. Unit Test Conditions

Resolution — 312.5 — ps PCLKA = 100 MHz

DNL*1 — 2.0 — LSB
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Note 4. This is calculated from the formula below, where n is the number of cycles set by the PLLWTCR.PSTS[4:0] bits.

Figure 6.1 EXTAL External Clock Input Timing

 

Figure 6.2 Main Clock Oscillation Start Timing

Figure 6.3 LOCO, IWDTCLK Clock Oscillation Start Timing

Figure 6.4 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

tPLLWT1

n +131072

fPLL
tPLL1= +

n +131072

fPLL
=tPLLWT2 tPLL2 +

n +131072

fPLL
tMAINOSC tPLL1 += +

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillation output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

tLOCOWT

LOCO, IWDTCLK 
clock

LOCOCR.LCSTP, 
ILOCOCR.ILCSTP

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillation output

PLL circuit output

tPLL1

tPLLWT1
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Figure 6.9 Deep Software Standby Mode Cancellation Timing

6.3.4 Control Signal Timing

Note 1. tPcyc: PCLK cycle

Figure 6.10 NMI Interrupt Input Timing

Figure 6.11 IRQ Interrupt Input Timing

Table 6.10 Control Signal Timing
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width tNMIW 200 — — ns tPcyc × 2 ≤ 200ns, Figure 6.10

2 tPcyc tPcyc × 2 > 200ns, Figure 6.10

IRQ pulse width tIRQW 200 — — ns tPcyc × 2 ≤ 200ns, Figure 6.11

2 tPcyc tPcyc × 2 > 200ns, Figure 6.11

Oscillator

IRQ

Internal reset

Reset exception handling start

Deep software standby mode

Deep software 
standby reset

tDSBY

tDSBYWT

NMI

tNMIW

IRQ

tIRQW
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Figure 6.15 GPT Input/Output Timing

Figure 6.16 POE3# Input Timing

Figure 6.17 SCK Clock Input Timing

Figure 6.18 SCI Input/Output Timing: Clock Synchronous Mode

Input Capture
input

PCLKA

tGTICW

POEn# input

PCLK

tPOEW

tSCKW tSCKr tSCKf

tScyc

SCKn
(n = 0, 1, 12)

tTXD

tRXS tRXH

TxDn

RxDn

SCKn

n = 0, 1, 12



 

 

General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products 
 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. 
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well 
as any technical updates that have been issued for the products. 
 

1.  Handling of Unused Pins 

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

¾ The input pins of CMOS products are generally in the high-impedance state. In operation with an 
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 

The state of the product is undefined at the moment when power is supplied. 

¾ The states of internal circuits in the LSI are indeterminate and the states of register settings and 
pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 

Access to reserved addresses is prohibited. 

¾ The reserved addresses are provided for the possible future expansion of functions. Do not access 
these addresses; the correct operation of LSI is not guaranteed if they are accessed. 

4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 

¾ When the clock signal is generated with an external resonator (or from an external oscillator) 
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5.  Differences between Products 

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

¾ The characteristics of Microprocessing unit or Microcontroller unit products in the same group but 
having a different part number may differ in terms of the internal memory capacity, layout pattern, 
and other factors, which can affect the ranges of electrical characteristics, such as characteristic 
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a 
product with a different part number, implement a system-evaluation test for the given product. 

 


