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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

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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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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Interrupt NMI Input Non-maskable interrupt request pin

IRQ0 to IRQ7 Input Maskable interrupt request pin

Multi-function timer pulse 
unit 3

MTIOC0A, MTIOC0B
MTIOC0C, MTIOC0D

I/O The TGRA0 to TGRD0 input capture input/output compare output/
PWM output pins

MTIOC1A, MTIOC1B I/O The TGRA1 and TGRB1 input capture input/output compare output/
PWM output pins

MTIOC2A, MTIOC2B I/O The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins

MTIOC3A, MTIOC3B
MTIOC3C, MTIOC3D

I/O The TGRA3 to TGRD3 input capture input/output compare output/
PWM output pins

MTIOC4A, MTIOC4B
MTIOC4C, MTIOC4D

I/O The TGRA4 to TGRD4 input capture input/output compare output/
PWM output pins

MTIC5U, MTIC5V
MTIC5W

Input The TGRU5, TGRV5, and TGRW5 input capture input/dead time 
compensation input pins

MTIOC6A, MTIOC6B
MTIOC6C, MTIOC6D

I/O The TGRA6 to TGRD6 input capture input/output compare output/
PWM output pins

MTIOC7A, MTIOC7B
MTIOC7C, MTIOC7D

I/O The TGRA7 to TGRD7 input capture input/output compare output/
PWM output pins

MTCLKA, MTCLKB
MTCLKC, MTCLKD

Input Input pins for external clock

Port output enable 3 POE0#, POE4#
POE8#, POE10#
POE11#, POE12#

Input Input pins for request signals to place the MTU/GPT large-current 
pins in the high impedance state

General PWM timer GTIOC0A, GTIOC0B I/O The GPT0.GTGRA and GPT0.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC1A, GTIOC1B I/O The GPT1.GTGRA and GPT1.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC2A, GTIOC2B I/O The GPT2.GTGRA and GPT2.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC3A, GTIOC3B I/O The GPT3.GTGRA and GPT3.GTGRB input capture input/output 
compare output/PWM output pins.

GTETRG0 Input External trigger input pin for the GPT0 to GPT3

GTIOC4A, GTIOC4B I/O The GPT4.GTGRA and GPT4.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC5A, GTIOC5B I/O The GPT5.GTGRA and GPT5.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC6A, GTIOC6B I/O The GPT6.GTGRA and GPT6.GTGRB input capture input/output 
compare output/PWM output pins.

GTIOC7A, GTIOC7B I/O The GPT7.GTGRA and GPT7.GTGRB input capture input/output 
compare output/PWM output pins.

GTETRG1 Input External trigger input pin for the GPT4 to GPT7

Table 1.4 Pin Functions (2/5)

Classifications Pin Name I/O Description
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USB 2.0 host/function 
module

VCC_USB Input Power supply pin for USB

VSS_USB Input Ground pin for USB

USB0_DP I/O USB internal transceiver D + input and output pins

USB0_DM I/O USB internal transceiver D - input and output pins

USB0_EXICEN Output Low power control signal for OTG chip

USB0_VBUSEN Output Supply enable signal of VBUS (5 V) to OTG chip

USB0_ID Input Mini AB connector ID input pin for use in OTG operation

USB0_DPRPD Output D+ signal pull-down control pin for use during host operation

USB0_DRPD Output D- signal pull-down control pin for use during host operation

USB0_DPUPE Output D+ signal pull-up control pin for use during function operation

USB0_VBUS Input Pin for monitoring USB cable connection

USB0_OVRCURA, 
USB0_OVRCURB

Input Pin for detecting external over current

CAN module CRX1 Input Input pins

CTX1 Output Output pins

Serial peripheral interface RSPCKA, RSPCKB I/O Clock input/output pins

MOSIA, MOSIB I/O Inputs or outputs data output from the master

MISOA, MISOB I/O Inputs or outputs data output from the slave

SSLA0, SSLB0 I/O Input or output pins for slave selection

SSLA1 to SSLA3
SSLB1 to SSLB3

Output Output pins for slave selection

12-bit A/D converter AN000 to AN007
AN100 to AN103

Input Input pins for the analog signals to be processed by the A/D 
converter

ADTRG0#, ADTRG1# Input Input pins for the external trigger signals that start the A/D 
conversion

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

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

10-bit A/D converter AN0 to AN19 Input Input pins for the analog signals to be processed by the 10-bit A/D 
converter

ADTRG# Input Input pins for the external trigger signals that start the A/D 
conversion

D/A converter DA0, DA1 Output Output pins for the analog signals to be processed by the 10-bit A/D 
converter

Analog power supply AVCC0 — Analog voltage supply pin for the 12-bit A/D converter. Connect this 
pin to VCC if the 12-bit A/D converter is not to be used

AVSS0 — Analog ground pin for the 12-bit A/D converter. Connect this pin to 
VSS if the 12-bit A/D converter is not to be used

VREFH0 — Reference voltage supply pin for the 12-bit A/D converter. Connect 
this pin to VCC if the 12-bit A/D converter is not to be used

VREFL0 — Reference ground pin for the 12-bit A/D converter. Connect this pin 
to VSS if the 12-bit A/D converter is not to be used

AVCC — Analog voltage supply pin for the 10-bit A/D converter and the 10-bit 
D/A converter. Connect this pin to the power supply of the system if 
the A/D converter and the D/A converter are not to be used.

AVSS — Ground pin for the 10-bit A/D converter and 10-bit D/A converter. 
Connect this pin to the power-supply ground for the system (0 V).

VREF — Reference-voltage input pin for the 10-bit A/D converter and the 10-
bit D/A converter. Connect this pin to the power supply for the 
system if the A/D converter and the D/A converter are not to be 
used.

Table 1.4 Pin Functions (4/5)

Classifications Pin Name I/O Description
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1.5 Pin Assignments

Figure 1.3 to Figure 1.8 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Figure 1.3 Pin Assignment (144-Pin LQFP)
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RX63T Group
PLQP0144KA-A
(144-Pin LQFP)

(Top View)

Note: • This figure indicates the power supply pins and I/O port pins. For the pin configuration, 
see Table 1.5, List of Pins and Pin Functions (144-Pin LQFP).
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111 P82 WAIT# MTIC5U SCK12 IRQ3

112 P81 A8 MTIC5V TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12

113 P80 A9 MTIC5W RXD12/SMISO12/
SSCL12/RXDX12

IRQ5

114 P12 CS3# USB0_DPRPD

115 P11 ALE MTCLKC IRQ1-DS

116 P10 MTCLKD IRQ0-DS

117 USB0_DPUPE

118 VSS_USB

119 USB0_DM

120 USB0_DP

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

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

instructions.

Figure 2.1 Register Set of the CPU

 

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.

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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0008 732C ICU Interrupt Source Priority Register 044 IPR044 8 8 2 ICLK ICUb Not present in versions 
with 64 or 48 pins.

0008 732Dh ICU Interrupt Source Priority Register 045 IPR045 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7331h ICU Interrupt Source Priority Register 049 IPR049 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7334h ICU Interrupt Source Priority Register 052 IPR052 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7336h ICU Interrupt Source Priority Register 054 IPR054 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7337h ICU Interrupt Source Priority Register 055 IPR055 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7338h ICU Interrupt Source Priority Register 056 IPR056 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7339h ICU Interrupt Source Priority Register 057 IPR057 8 8 2 ICLK

0008 733Ah ICU Interrupt Source Priority Register 058 IPR058 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 733Bh ICU Interrupt Source Priority Register 059 IPR059 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 733Ch ICU Interrupt Source Priority Register 060 IPR060 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 733Dh ICU Interrupt Source Priority Register 061 IPR061 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 733Eh ICU Interrupt Source Priority Register 062 IPR062 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7340h ICU Interrupt Source Priority Register 064 IPR064 8 8 2 ICLK

0008 7341h ICU Interrupt Source Priority Register 065 IPR065 8 8 2 ICLK

0008 7342h ICU Interrupt Source Priority Register 066 IPR066 8 8 2 ICLK

0008 7343h ICU Interrupt Source Priority Register 067 IPR067 8 8 2 ICLK

0008 7344h ICU Interrupt Source Priority Register 068 IPR068 8 8 2 ICLK

0008 7345h ICU Interrupt Source Priority Register 069 IPR069 8 8 2 ICLK

0008 7346h ICU Interrupt Source Priority Register 070 IPR070 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7347h ICU Interrupt Source Priority Register 071 IPR071 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 735Ah ICU Interrupt Source Priority Register 090 IPR090 8 8 2 ICLK Not present in versions 
with 112, 100, 64 or 48 
pins.

0008 7362h ICU Interrupt Source Priority Register 098 IPR098 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7366h ICU Interrupt Source Priority Register 102 IPR102 8 8 2 ICLK

0008 7367h ICU Interrupt Source Priority Register 103 IPR103 8 8 2 ICLK

0008 7368h ICU Interrupt Source Priority Register 104 IPR104 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7369h ICU Interrupt Source Priority Register 105 IPR105 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 736Ah ICU Interrupt Source Priority Register 106 IPR106 8 8 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 7372h ICU Interrupt Source Priority Register 114 IPR114 8 8 2 ICLK

0008 737Ah ICU Interrupt Source Priority Register 122 IPR122 8 8 2 ICLK

0008 737Eh ICU Interrupt Source Priority Register 126 IPR126 8 8 2 ICLK

0008 7382h ICU Interrupt Source Priority Register 130 IPR130 8 8 2 ICLK

0008 7385h ICU Interrupt Source Priority Register 133 IPR133 8 8 2 ICLK

0008 7387h ICU Interrupt Source Priority Register 135 IPR135 8 8 2 ICLK

0008 7389h ICU Interrupt Source Priority Register 137 IPR137 8 8 2 ICLK

0008 738Bh ICU Interrupt Source Priority Register 139 IPR139 8 8 2 ICLK

0008 738Dh ICU Interrupt Source Priority Register 141 IPR141 8 8 2 ICLK

0008 7391h ICU Interrupt Source Priority Register 145 IPR145 8 8 2 ICLK

0008 7392h ICU Interrupt Source Priority Register 146 IPR146 8 8 2 ICLK

0008 7396h ICU Interrupt Source Priority Register 150 IPR150 8 8 2 ICLK

0008 7397h ICU Interrupt Source Priority Register 151 IPR151 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (12/48)

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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0008 90E0h S12AD Comparator Operating Mode Selection 
Register 0 

ADCMPMD0 16 16 2, 3 PCLKB 2 ICLK S12ADB

0008 90E2h S12AD Comparator Operating-Mode Selection 
Register 1

ADCMPMD1 16 16 2, 3 PCLKB 2 ICLK

0008 90E4h S12AD Comparator Filter-Mode Register ADCMPNR0 16 16 2, 3 PCLKB 2 ICLK

0008 90E8h S12AD Comparator Detection Flag Register ADCMPFR 8 8 2, 3 PCLKB 2 ICLK

0008 90EAh S12AD Comparator Interrupt Selection Register ADCMPSEL 16 16 2, 3 PCLKB 2 ICLK

0008 90FCh S12AD A/D Group Scan Priority Control Register ADGSPMR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9100h S12AD1 A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9104h S12AD1 A/D Channel Select Register A ADANSA 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9108h S12AD1 A/D-Converted Value Addition Mode Select 
Register (ADADS)

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

0008 910Ch S12AD1 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 910Eh S12AD1 A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9110h S12AD1 A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9114h S12AD1 A/D Channel Select Register B ADANSB 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9118h S12AD1 A/D Data-Doubling Register ADDBLDR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 911Eh S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9120h S12AD1 A/D Data Register 0 ADDR0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9122h S12AD1 A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9124h S12AD1 A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9126h S12AD1 A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9160h S12AD1 A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9166h S12AD1 A/D Sample and Hold Circuit Control 
Register

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

0008 9173h S12AD1 A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9174h S12AD1 A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9175h S12AD1 A/D Sampling State Register 3 ADSSTR3 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9180h S12AD1 A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9184h S12AD1 A/D Data-Doubling Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9186h S12AD1 A/D Data-Doubling Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 918Ah S12AD1 A/D Programmable Gain Amplifier Register ADPG 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E0h S12AD1 Comparator Operating Mode Selection 
Register 0

ADCMPMD0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E2h S12AD1 Comparator Operating-Mode Selection 
Register 1

ADCMPMD1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E4h S12AD1 Comparator Filter-Mode Register ADCMPNR0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E8h S12AD1 Comparator Detection Flag Register ADCMPFR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91EAh S12AD1 Comparator Interrupt Selection Register ADCMPSEL 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9800h AD A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (18/48)

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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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
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5.3 AC Characteristics

Note 1. The PCLK must run at a frequency of at least 24 MHz when the USB is in use.

Table 5.7 Operation Frequency Value
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. Typ. Max. Unit

Operation 
frequency

System clock (ICLK) f — — 100 MHz

Peripheral module clock (PCLK) *1 — — 50

Timer module clock (PCLKA) — — 100

AD clock (PCLKC) — — 100

S12AD clock (PCLKD) — — 50

FlashIF clock (FCLK) — — 50

External bus clock (BCLK) — — 50

BCLK pin output — — 25

USB clock (UCLK) — — 48
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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 5.3 BCLK Pin Output Timing

Figure 5.4 EXTAL External Clock Input Timing

 

Figure 5.5 Main Clock Oscillation Start Timing

Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing

tPLLWT1

n +131072

fPLL
tPLL1= +

n +131072

fPLL
=tPLLWT2 tPLL2 +

n +131072

fPLL
tMAINOSC tPLL1 += +

tCf
tCH

tBcyc, tSDcyc

tCr
tCL

BCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF

tEXH

tEXcyc

EXTAL external clock input VCC × 0.5

tEXL

tEXr tEXf

Main clock oscillation output

MOSCCR.MOSTP

tMAINOSC

Main clock

tMAINOSCWT

LOCO, IWDTCLK 
clock

LOCOCR.LCSTP, 
ILOCOCR.ILCSTP

tLOCOWT
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Figure 5.17  External Bus Timing/External Wait Control

Table 5.14 Bus Timing (Multiplexed Bus) (3)
Condition: PLLVCC = VCC_USB = AVCC0 = AVCC = VREF = 3.0 to 3.6 V 

VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V, VREFH0 = 3.0 V to AVCC0
Ta = Topr
Output load conditions: VOH = VCC x 0.5, VOL = VCC x 0.5, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 35 ns Figure 5.18, Figure 
5.19

Byte control delay time tBCD — 30 ns

CS# delay time tCSD — 30 ns

RD# delay time tRSD — 30 ns

ALE delay time tALED — 30 ns

Read data setup time tRDS 20 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 30 ns

Write data delay time tWDD — 35 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 20 — ns Figure 5.17

WAIT# hold time tWTH 0.0 — ns

tWTS tWTH tWTS tWTH

CSRWAIT:3
CSWWAIT:3

BCLK

A19 to A0

CS3# to CS0#

RD# (Read)

WR# (Write)

WAIT#

TW1 TW2 (Tend) TendTW3 Tn1 Th

External wait
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5.8 Oscillation Stop Detection Circuit Characteristics

Figure 5.43 Oscillation Stop Detection Timing

Table 5.28 Oscillation Stop Detection Circuit Characteristics
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 = 0V

 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. Typ. Max. Unit Test Conditions

Detection time tdr — — 1.0 ms Figure 5.43

tdr

Main clock or PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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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



R01DS0087EJ0220 Rev.2.20 Page 160 of 186
Mar 31, 2016

RX63T Group 6. Electrical Characteristics [64- and 48-Pin Versions]

6.3.5 Timing of On-Chip Peripheral Modules

Note 1. tPcyc: PCLK cycle, tPAcye: PCLKA cycle

Table 6.11 Timing of On-Chip Peripheral Modules (1)
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. Max. Unit*1 Test 
Conditions

I/O ports Input data pulse width tPRW 1.5 — tPcyc Figure 6.12

MTU3 Input capture input pulse 
width

Single-edge 
setting

tTICW 3 — tPAcyc Figure 6.13

Both-edge 
setting

5 —

Timer clock pulse width Single-edge 
setting

tTCKWH, 
tTCKWL

3 — tPAcyc Figure 6.14

Both-edge 
setting

5 —

Phase counting 
mode

5 —

POE3 POE# input pulse width tPOEW 1.5 — tPcyc Figure 6.16

GPT Input capture input pulse 
width

Single-edge 
setting

tGTICW 3 — tPAcyc Figure 6.15

Both-edge 
setting

5 —

External trigger input pulse 
width

Single-edge 
setting

tOTETW 3 — tPAcyc Figure 6.18

Both-edge 
setting

5 —

SCI Input clock cycle Asynchronous tScyc 4 — tPcyc Figure 6.17

Clock 
synchronous

6 —

Input clock pulse width tSCKW 0.4 0.6 tScyc

Input clock rise time tSCKr — 20 ns

Input clock fall time tSCKf — 20 ns

Output clock cycle Asynchronous tScyc 16 — tPcyc

Clock 
synchronous

4 —

Output clock pulse width tSCKW 0.4 0.6 tScyc

Output clock rise time tSCKr — 20 ns

Output clock fall time tSCKf — 20 ns

Transmit data delay time Clock 
synchronous

tTXD — 40 ns Figure 6.18

Receive data setup time Clock 
synchronous

tRXS 40 — ns

Receive data hold time Clock 
synchronous

tRXH 40 — ns

A/D
converter

12-bit A/D converter trigger input pulse width tTRGW 1.5 — tPcyc Figure 6.19
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Figure 6.28 Voltage Detection Circuit Timing (Vdet1)

Figure 6.29 Voltage Detection Circuit Timing (Vdet2)

tVOFF

Vdet1VCC

tdettdet

tLVD1

Td(E-A)

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN = L

When LVD1RN = H

VLVH

tLVD1

tVOFF

Vdet2VCC

tdettdet

tLVD2

Td(E-A)

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN = L

When LVD2RN = H

VLVH

tLVD2
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Appendix 1. Package Dimensions
Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas 

Electronics Corporation website.

Figure A 144-Pin LQFP (PLQP0144KA-A)
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Figure C 112-Pin LQFP (PLQP0112JA-A)
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Classifications

- Items with Technical Update document number: Changes according to the corresponding issued Technical Update

- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date
Description

Classification
Page Summary

2.20 Mar 31, 2016 1. Overview

2 to 8 Table 1.1 Outline of Specifications, Note 1 changed TN-RX*-A086A/E

10 to 13 Table 1.3 List of Products, changed TN-RX*-A086A/E

16 Table 1.4 Pin Functions, changed

27 to 30 Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), changed

30 Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), Note 1 added

31 to 34 Table 1.6 List of Pins and Pin Functions (120-Pin LQFP), changed

35 to 38 Table 1.7 List of Pins and Pin Functions (112-Pin LQFP), changed
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4. I/O Registers

54 (4) Notes on Sleep Mode and Mode Transition, added TN-RX*-A140A/E
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103 Table 5.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E

106 Table 5.4 DC Characteristics (3), changed
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108 Table 5.6 Permissible Power Consumption (G version product only), title changed, 
notes added

TN-RX*-A086A/E

111 Table 5.9 Clock Timing, changed TN-RX*-A097A/E

112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, title changed TN-RX*-A097A/E

112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, changed TN-RX*-A097A/E

124 Table 5.16 Timing of On-Chip Peripheral Modules (1), changed TN-RX*-A121A/E

125 Table 5.16 Timing of On-Chip Peripheral Modules (2), changed TN-RX*-A121A/E

126 Table 5.16 Timing of On-Chip Peripheral Modules (3), changed TN-RX*-A121A/E

127 Table 5.16 Timing of On-Chip Peripheral Modules (4), changed

129 Table 5.17 Timing of the PWM Delay Generation Circuit TN-RX*-A086A/E

132 Figure 5.30 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set 
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 1), title and 
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133 Figure 5.32 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set 
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 0), title 
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134 Figure 5.34 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH 
= 1), title changed

135 Figure 5.35 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH 
= 0), title changed

136 Table 5.18 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteris-
tics), Condition 1, 2 changed

TN-RX*-A086A/E

143 Table 5.26 Power-on Reset Circuit and Voltage Detection Circuit Characteristics 
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150 Table 6.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E
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