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RX63T Group 1. Overview

Table 1.1 Outline of Specifications (2/7)

Classification Module/Function

Description

Clock Clock generation circuit e Main clock oscillator, low-speed on-chip oscillator, PLL frequency synthesizer, and

dedicated on-chip oscillator for the IWDT
* Main-clock oscillation stop detection
* Separate frequency-division and multiplication settings for the system clock (ICLK),

peripheral module clock (PCLKA), peripheral module clock (PCLKB), AD clock
(PCLKC), FlashlIF clock (FCLK) and S12AD clock (PCLKD).
The CPU and other bus masters run in synchronization with the system clock (ICLK):
Up to 100 MHz
Multi-function timer pulse unit 3 and general PWM timer run in synchronization with
PCLKA: Up to 100 MHz
Peripheral modules run in synchronization with the peripheral module clock (PCLKB):
Up to 50 MHz
Flash IF run in synchronization with the FlashIF clock (FCLK): Up to 50 MHz
Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): Up to 50 MHz
10-bit A/D converter runs in synchronization with the AD clock (PCLKC): Up to 100 MHz
12-bit A/D converter runs in synchronization with the S12AD clock (PCLKD): Up to 50
MHz

Clock Clock frequency The frequency of the following clocks can be measured; the main clock oscillator, PLL

accuracy measurement  circuit, and IWDT-dedicated on-chip oscillator.
circuit (CAC)
Reset RES# pin reset, power-on reset, voltage-monitoring reset, independent watchdog timer

reset, watchdog timer reset, deep software standby reset, and software reset

Voltage detection circuit

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

Low power Low power e Module stop function

consumption consumption facilities e Four low power consumption modes
Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

Interrupt Interrupt controller Peripheral function interrupts: Up to 169 sources

(ICUb)

External interrupts: Up to 8 (pins IRQO to IRQ7)
Software interrupts: One source

Non-maskable interrupts: 6 sources

Sixteen levels specifiable for the order of priority

External bus extension

The external address space can be divided into four areas (CSO to CS3), each with
independent control of access settings.

Capacity of each area: 1 Mbyte (CS0 to CS3)

A chip-select signal (CS0# to CS3#) can be output for each area.

Each area is specifiable as an 8- or 16-bit bus space

The data arrangement in each area is selectable as little or big endian (only for data).
Bus format: Separate bus, multiplex bus

Wait control

Write buffer facility

DMA DMA controller

(DMACA)

4 channels

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

Data transfer controller
(DTCa)

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: Software interrupt activation register settings, external interrupts,
and interrupt requests from peripheral functions
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RX63T Group 1. Overview
Table 1.3 List of Products (4/4)
On-chip ROM | On-chip RAM Operating | Operating
Group | Part No. Order Part No. Package Capacity Capacity Option Voltage Temperature
RX63T | R5F563TBAGFA R5F563TBAGFA#V1 | PLQP0120KA-A | 256 Kbytes 24 Kbytes CAN module | VCC/ -40 to +105°C
included PLLVCC (G Version)*1
4.0to 5.5V
R5F563TBAGFH R5F563TBAGFH#V1 | PLQP0112JA-A | 256 Kbytes 24 Kbytes CAN module VCC USB
included 3.0 t0_3.6V
R5F563TBAGFP | RSF563TBAGFP#V1 | PLQPO100KB-A | 256 Kbytes 24 Kbytes CAN module | AVCC/
) AVCC04.0
included
to 5.5V
R5F563TEBGFB R5F563TEBGFB#V1 | PLQP0144KA-A | 512 Kbytes 48 Kbytes CAN module | VCC/
included PLLVCC/
VCC_USB
R5F563TEBGFA R5F563TEBGFA#V1 | PLQP0120KA-A | 512 Kbytes 48 Kbytes CAN module | 5 7 to 3.6V
included AVCC/
R5F563TEBGFH | RSF563TEBGFH#V1 | PLQPO112JA-A | 512 Kbytes 48 Kbytes CAN module gvgg\(/) g}o
included 401055V
R5F563TEBGFP R5F563TEBGFP#V1 | PLQP0100KB-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TCBGFB R5F563TCBGFB#V1 | PLQP0144KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCBGFA | R5F563TCBGFA#V1 | PLQP0120KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCBGFH | R5F563TCBGFH#V1 | PLQP0112JA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCBGFP | R5F563TCBGFP#V1 | PLQP0O100KB-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TBBGFB | R5F563TBBGFB#V1 | PLQP0144KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBBGFA | R5F563TBBGFA#V1 | PLQP0120KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBBGFH R5F563TBBGFH#V1 | PLQP0112JA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBBGFP | R5F563TBBGFP#V1 | PLQP0O100KB-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563T6EGFM | R5F563T6EGFM#V0 | PLQP0064KB-A | 64 Kbytes 8 Kbytes CAN module | VCC/
not included PLLVCC
2.7t0 3.6V
R5F563TS5EGFM | RSF563TS5EGFM#VO | PLQP0O064KB-A | 48 Kbytes 8 Kbytes CAN module | avcco3.0
notincluded | (g 3.6v
R5F563T4EGFM | R5F563T4EGFM#V0 | PLQP0064KB-A | 32 Kbytes 8 Kbytes CAN module
not included
R5F563T6EGFL R5F563T6EGFL#V0 | PLQP0048KB-A | 64 Kbytes 8 Kbytes CAN module
not included
R5F563T5EGFL R5F563T5EGFL#V0 | PLQPO0048KB-A | 48 Kbytes 8 Kbytes CAN module
not included
R5F563T4EGFL R5F563T4EGFL#V0 | PLQP0048KB-A | 32 Kbytes 8 Kbytes CAN module
not included

Note: < Orderable part numbers are current as of when this manual was published. Please make sure to refer to the relevant product

page on the Renesas website for the latest part numbers.

Note: < The products with the product ID code 1 (ex. RSF563TEADFB#V1) are the revised version to the specification constraints of
technical update TX-RX*-A84A / E described.
Note 1. Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.
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RX63T Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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12-bit ADC x 8 channels™

Sample-and-hold circuits for
the pin section x 3 channels
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Port 0

12-bit ADC x 4 channels™
(unit 0)
Programmable gain amplifier
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Port 1

Port 2

Port 3

Sample-and-hold circuits for the
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|Window comparator x 3 channels|
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(unit 1)
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10-bit ADC x 20 channels™
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Port C
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10-bit DAC x 2 channels™

Port D

ICUb: Interrupt controller

DTCa: Data transfer controller
DMACA:  DMA controller

WDTA: Watchdog timer

IWDTa: Independent watchdog timer
CRC:

SClc, SCId: Serial communications interface

USBa:
RSPI:

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.

USB 2.0 host/function module
Serial peripheral interface

CRC (cyclic redundancy check) calculator

Port E

Port F

BSC External bus
CAN: CAN module
GPT: General PWM timer

Port G

)2 2 e e

MTU3: Multi-function timer pulse unit 3

POE3: Port output enable 3

CMT: Compare match timer
RIIC: I°C bus interface

CAC:

DOC: Data operating circuit
MPU: Memory protection unit

Clock frequency accuracy measurement circuit

Figure 1.2

Block Diagram
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RX63T Group

1. Overview

Table 1.4 Pin Functions (3/5)

Classifications

Pin Name

110

Description

Serial communications
interface (SClc)

Asynchronous mode/clock synchronous mode

SCKO, SCK1, SCK2, SCK3 I/0 Input/output pins for clock signals.

RXDO, RXD1, RXD2, RXD3 Input Input pins for data reception.

TXDO, TXD1, TXD2, TXD3 Output  Output pins for data transmission.

CTSO#, CTS1#, CTS2#, CTS3#  Input Transmit/receive start control input pins
RTSO#, RTS1#, RTS2#, RTS3# Output  Transmit/receive start control output pins
Simple 12C mode

SSCLO, SSCL1, SSCL2, 1/0 Input/output pins for the 12C clock
SSCL3

SSDAO, SSDA1, SSDA2, 1/0 Input/output pins for the 12C data

SSDA3

Simple SPI mode

SCKO, SCK1, SCK2, SCK3 /0 Input/output pins for the clock

SMISO0, SMISO1, 1/0 Input/output pins for slave transmit data.
SMISO2, SMISO3

SMOSIO0, SMOSI1, /10 Input/output pins for master transmit data.
SMOSI2, SMOSI3

SSO0#, SS1#, SS2#, SS3#  Input Input pins for chip select signals

Serial communications
interface (SCld)

Asynchronous mode/clock synchronous mode

SCK12 /10 Input/output pin for clock signals.
RXD12 Input Input pin for data reception.
TXD12 Output  Output pin for data transmission.
CTS12# Input Transmit/receive start control input pins
RTS12# Output  Transmit/receive start control output pins
Simple 12C mode
SSCL12 /0 Input/output pins for the 12C clock
SSDA12 I/O Input/output pins for the 12C data
Simple SPI mode
SCK12 1/0 Input/output pins for the clock
SMISO12 1/0 Input/output pins for slave transmit data.
SMOSI12 /10 Input/output pins for master transmit data.
SSi12# Input Input pins for chip select signals
Extended serial mode
RXDX12 Input Input pin for receive data
TXDX12 Output  Output pin for transmit data
SIOX12 I/O Input/output pin for transfer data
12C bus interface SCL, SCLO, SCL1 /10 Clock input/output pin. N-channel open drain can directly drive
buses.
SDA, SDAO, SDA1 1/0 Data input/output pin. N-channel open drain can directly drive
buses.
R0O1DS0087EJ0220 Rev.2.20 RENESAS Page 18 of 186
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RX63T Group

1. Overview
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Note: « This figure indicates the power supply pins and 1/0 port pins. For the pin configuration,
see Table 1.10, List of Pins and Pin Functions (48-Pin LQFP).

Figure 1.8

Pin Assignment (48-Pin LQFP)
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RX63T Group

1. Overview

Table 1.5 List of Pins and Pin Functions (144-Pin LQFP) (3/4)
Pin Number Power Supply Communications
144-Pin Clock System Timer (SClc, SCId, RSPI, RIIC, S12ADB,
LQFP Control 1/0 Port Bus (MTU3, GPT, POE3, CAC) | CAN, USB) Interrupt AD, DA
72 PG3 GTIOC6A TXD3/SMOSI3/SSDA3
73 PG2 SCK2 IRQ2
74 PG1 GTIOC7B RXD2/SMISO2/SSCL2 | IRQ1
75 PGO GTIOC7A TXD2/SMOSI2/SSDA2 | IRQO
76 P76 DO/[A0/DO] MTIOC4D/GTIOC2B
77 P75 D1/[A1/D1] MTIOCA4C/GTIOC1B
78 P74 D2/[A2/D2] MTIOC3D/GTIOCOB
79 P73 D3/[A3/D3] MTIOC4B/GTIOC2A
80 P72 D4/[A4/DA4] MTIOC4A/GTIOC1A
81 P71 D5/[A5/D5] MTIOC3B/GTIOCOA
82 P70 D6/[A6/D6] POEO# CTS1#/RTS1#/SS1# IRQ5-DS
83 P33 D7/[A7/D7] MTIOC3A/MTCLKA SSLA3/SSLB3
84 P32 D8/[A8/D8] MTIOC3C/MTCLKB SSLA2/SSLB2
85 VCC
86 P31 D9/[A9/D9] MTIOCOA/MTCLKC SSLA1/SSLB1
87 VSS
88 P30 D10/[A10/ MTIOCOB/MTCLKD SCKO/SSLAO/SSLBO
D10]
89 P26 CSo# TXD1/SMOSI1/
SSDA1/SDA1
90 P25 CS1# SCK1/sCL1
91 P24 D11/[A11/D11] CTSO#/RTSO0#/SS0#/ IRQ4
RSPCKA/RSPCKB
92 P23 D12/[A12/ CACREF TXD0O/SMOSI0/
D12] SSDAO/MOSIA/
MOSIB/CTX1
93 P22 D13/[A13/ RXDO/SMISO0/ ADTRG#
D13] SSCLO/MISOA/
MISOB/CRX1
94 P21 D14/[A14/ MTCLKA IRQ6-DS | ADTRG1#
D14]
95 P20 D15/[A15/ MTCLKB IRQ7-DS | ADTRGO#
D15]
96 PC5 AN19
97 PC4 AN18
98 P65 AO/BCO# AN5
99 P64 Al AN4
100 PC3 AN17
101 PC2 AN16
102 AvVCC
103 VREF
104 AVSS
105 PC1 AN15
106 PCO AN14
107 P63 A2 AN3
108 P62 A3 AN2
109 P61 A4 AN1
R01DS0087EJ0220 Rev.2.20 RENESAS Page 29 of 186
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RX63T Group

1. Overview

Table 1.9 List of Pins and Pin Functions (64-Pin LQFP) (1/3)
Pin Number | Power Supply Timer Communications
Clock
64-Pin System (MTUS3,
LQFP Control I/0 Port POE3 GPT, CAC) (SClc, ScCid) (RSP, RIIC) Interrupt S12ADB
1 EMLE
2 P00 GTIOC3A CTSO# IRQ2-DS
RTSO#
SSO0#
3 VCL
4 PO1 GTIOC3B IRQ4-DS
CACREF
5 MD
FINED
6 RES#
7 XTAL
8 VSS
9 EXTAL
10 VCC
11 PE2 POE10# NMI
12 TRST# PD7 GTIOCOA CTSO#
RTSO#
SSOo#
13 TMS PD6 GTIOCOB
14 TDI PD5 GTIOC1A RXD1
SMISO1
SSCL1
15 TCK PD4 GTIOC1B SCK1
FINEC
16 TDO PD3 GTIOC2A TXD1
SMOSI1
SSDA1
17 PB7 GTIOC2B SCK12
18 PB6 GTIOC2B RXD12
SMISO12
SSCL12
RXDX12
19 PB5 POE11# TXD12 IRQO
SMOSI12
SSDA12
TXDX12
SIOX12
20 VCC
21 PB4 POES8# GTETRG CTS12# IRQ3-DS
RTS12#
SS12#
22 VSS
23 PB3 MTIOCOA SCKO
MTCLKA
CACREF
24 PB2 MTIOCOB TXDO SDA
MTCLKB SMOSIO0
SSDAO
25 PB1 MTIOCOC RXDO SCL
SMISOO0
SSCLO
26 PBO MTIOCOD MOSIA
R01DS0087EJ0220 Rev.2.20 RENESAS Page 42 of 186
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RX63T Group

1. Overview

Table 1.10 List of Pins and Pin Functions (48-Pin LQFP) (1/2)
Pin Number Timer Communications
Power Supply
64-Pin Clock (MTU3,
LQFP System Control | 1/0 Port POE3 GPT, CAC) (SClc, SCid) (RSPI, RIIC) Interrupt S12ADB
1 MD
FINED
2 RES#
3 XTAL
4 VSS
5 EXTAL
6 vCC
7 PE2 POE10# NMI
8 TRST# PD7 GTIOCOA CTSO#
RTSO#
SS0#
9 TMS PD6 GTIOCOB
10 TDI PD5 GTIOC1A RXD1
SMISO1
SSCL1
11 TCK PD4 GTIOC1B SCK1
FINEC
12 TDO PD3 GTIOC2A TXD1
SMOSI1
SSDA1
13 PB6 GTIOC2B RXD12
SMISO12
SSCL12
RXDX12
14 PB5 POE11# TXD12 IRQO
SMOSI12
SSDA12
TXDX12
SIOX12
15 VCC
16 PB4 POES# GTETRG CTS12# IRQ3-DS
RTS12#
SS12#
17 VSS
18 PB3 MTIOCOA SCKO
MTCLKA
CACREF
19 PB2 MTIOCOB TXDO SDA
MTCLKB SMOSIO0
SSDAO
20 PB1 MTIOCOC RXDO SCL
SMISO0
SSCLO
21 PBO MTIOCOD MOSIA
22 PA3 MTIOC2A SSLAO
23 PA2 MTIOC2B SSLAl
24 P76 MTIOC4D
GTIOC2B
MTIOC7D
25 P75 MTIOC4C
GTIOC1B
MTIOC7C
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RX63T Group 3. Address Space

3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.
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RX63T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (2/48)
Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

0008 201Fh | DMACO DMA Activation Source Flag Control Register | DMCSL 8 8 2 ICLK DMACA

0008 2040h |DMAC1 DMA Source Address Register DMSAR 32 32 2 ICLK

0008 2044h |DMAC1 DMA Destination Address Register DMDAR 32 32 2 ICLK

0008 2048h |DMAC1 DMA Transfer Count Register DMCRA 32 32 2ICLK

0008 204Ch |DMAC1 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK

0008 2050h | DMAC1 DMA Transfer Mode Register DMTMD 16 16 2ICLK

0008 2053h |DMAC1 DMA Interrupt Setting Register DMINT 8 8 2 ICLK

0008 2054h | DMAC1 DMA Address Mode Register DMAMD 16 16 2ICLK

0008 205Ch | DMAC1 DMA Transfer Enable Register DMCNT 8 8 2 ICLK

0008 205Dh | DMAC1 DMA Software Start Register DMREQ 8 8 2ICLK

0008 205Eh |DMAC1 DMA Status Register DMSTS 8 8 2 ICLK

0008 205Fh |DMAC1 DMA Activation Source Flag Control Register | DMCSL 8 8 2ICLK

0008 2080h | DMAC2 DMA Source Address Register DMSAR 32 32 2 ICLK

0008 2084h | DMAC2 DMA Destination Address Register DMDAR 32 32 2 ICLK

0008 2088h | DMAC2 DMA Transfer Count Register DMCRA 32 32 2 ICLK

0008 208Ch | DMAC2 DMA Block Transfer Count Register DMCRB 16 16 2ICLK

0008 2090h |DMAC2 DMA Transfer Mode Register DMTMD 16 16 2 ICLK

0008 2093h |DMAC2 DMA Interrupt Setting Register DMINT 8 8 2 ICLK

0008 2094h | DMAC2 DMA Address Mode Register DMAMD 16 16 2 ICLK

0008 209Ch | DMAC2 DMA Transfer Enable Register DMCNT 8 8 2ICLK

0008 209Dh | DMAC2 DMA Software Start Register DMREQ 8 8 2 ICLK

0008 209Eh | DMAC2 DMA Status Register DMSTS 8 8 2ICLK

0008 209Fh | DMAC2 DMA Activation Source Flag Control Register | DMCSL 8 8 2 ICLK

0008 20COh |DMAC3 DMA Source Address Register DMSAR 32 32 2 ICLK

0008 20C4h | DMAC3 DMA Destination Address Register DMDAR 32 32 2ICLK

0008 20C8h | DMAC3 DMA Transfer Count Register DMCRA 32 32 2ICLK

0008 20CCh | DMAC3 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK

0008 20D0h | DMAC3 DMA Transfer Mode Register DMTMD 16 16 2ICLK

0008 20D3h | DMAC3 DMA Interrupt Setting Register DMINT 8 8 2 ICLK

0008 20D4h | DMAC3 DMA Address Mode Register DMAMD 16 16 2ICLK

0008 20DCh | DMAC3 DMA Transfer Enable Register DMCNT 8 8 2 ICLK

0008 20DDh | DMAC3 DMA Software Start Register DMREQ 8 8 2ICLK

0008 20DEh | DMAC3 DMA Status Register DMSTS 8 8 2 ICLK

0008 20DFh | DMAC3 DMA Activation Source Flag Control Register | DMCSL 8 8 2ICLK

0008 2200h |DMAC DMACA Module Activation Register DMAST 8 8 2 ICLK

0008 2400h [DTC DTC Control Register DTCCR 8 8 2ICLK DTCa

0008 2404h |DTC DTC Vector Base Register DTCVBR 32 32 2ICLK

0008 2408h (DTC DTC Address Mode Register DTCADMOD |8 8 2ICLK

0008 240Ch |DTC DTC Module Start Register DTCST 8 8 2ICLK

0008 240Eh [DTC DTC Status Register DTCSTS 16 16 2ICLK

0008 3002h |BSC CS0 Mode Register CSOMOD 16 16 1,2 BCLK Buses Not present in versions
with 64 or 48 pins.

0008 3004h |BSC CS0 Wait Control Register 1 CSOWCR1 |32 32 1,2 BCLK Not present in versions
with 64 or 48 pins.

0008 3008h |BSC CSO0 Wait Control Register 2 CSOWCR2 |32 32 1,2 BCLK Not present in versions
with 64 or 48 pins.

0008 3012h |BSC CS1 Mode Register CS1MOD 16 16 1,2 BCLK Not present in versions
with 64 or 48 pins.

0008 3014h |BSC CS1 Wait Control Register 1 CSIWCR1 |32 32 1,2 BCLK Not present in versions
with 64 or 48 pins.

0008 3018h |BSC CS1 Wait Control Register 2 CS1WCR2 |32 32 1,2 BCLK Not present in versions
with 64 or 48 pins.

0008 3022h |BSC CS2 Mode Register CS2MOD 16 16 1,2 BCLK Not present in versions
with 64 or 48 pins.
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RX63T Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (29/48)
. Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

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 2I1CLK 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 |USBO System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2,3ICLK USBa Not present in versions
with 112, 100, 64, or 48
pins.

000A 0004h |USBO System Configuration Status Register 0 SYSSTSO 16 16 9 PCLKB or Not present in versions

more with 112, 100, 64, or 48

pins.

000A 0008h |USBO Device State Control Register 0 DVSTCTRO |16 16 9 PCLKB or Not present in versions

more with 112, 100, 64, or 48

pins.

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

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

000A 001Ch |USBO D1FIFO Port Register D1FIFO 16 8, 16 3,4 PCLKB 2,3I1CLK Not present in versions
with 112, 100, 64, or 48
pins.

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

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

000A 0028h |USBO DOFIFO Port Select Register DOFIFOSEL |16 16 3,4 PCLKB 2,3ICLK Not present in versions
with 112, 100, 64, or 48
pins.

000A 002Ah | USBO DOFIFO Port Control Register DOFIFOCTR |16 16 3,4 PCLKB 2,3ICLK Not present in versions
with 112, 100, 64, or 48
pins.

000A 002Ch |USBO D1FIFO Port Select Register D1FIFOSEL |16 16 3,4 PCLKB 2,3ICLK Not present in versions
with 112, 100, 64, or 48
pins.
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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 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Condition 3: VCC = PLLVCC =4.0t0 5.5V, VCC_USB =3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC =VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVce = Vec_USB =3.0t0 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 Vou VCC-0.5 — — \% lop =—1mA

P52, P53, P60 to P65, P71

to P76, P90 to P95, and

USBO_DPUPE)

P52, P53, and P60 to P65 AVCC-0.5 — — lon=-1mA

USBO_DPUPE VCC_USB- lop =—1 mA

0.5

P71 to P76, and P90 to P95 VCC-1.0 — — lon =-5 mA
Output low voltage | All output pins (except for VoL — — 0.5 \% loL =1.0 mA

P71 to P76, P90 to P95, and

RIIC pins)

P71 to P76, and P90 to P95 — — 11 loL =15 mA

RIIC pins — — 0.4 loL=3mA

— — 0.6 |o|_ =6 mA

Input leakage RES#, MD pin, EMLE, [ — — 1.0 WA | V=0V, V,,=VCC
current Port 4,

Ports P50, P51, P54 to P57,

and

Port C
Three-state Port 0, [irg| — — 1.0 WA | V=0V, V,,=VCC
leakage current (off | Port 1,
state) Ports P20 to P24,

Port 3,

Ports P52, P53,

Ports 6 to A,

Ports PBO, PB3 to PB7, and

Ports Dto G

Ports P25, P26, PB1, and — — 5.0

PB2
Input capacitance All output pins (except for Cin — — 15 pF Vihn=0V,

P25, P26, PB1, and PB2) f=1 MHz,

= 0
Ports P25, P26, PBL, and — — 30 Ta=25°C
PB2
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Figure 5.33  RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Timing

RSPI Simple SPI to
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Figure 5.35 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Note 1. S, P, and Sr indicate the following conditions. Test conditions
S: Start condition Vin = Veex0.7, Vi = Vex0.3
P: Stop condition VoL = 0.6V, oL = 6mA
Sr: Restart condition
Figure 5.36  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
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5.6 D/A Conversion Characteristics

Table 5.25 D/A Conversion 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 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO
Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO = 0V
AVCCO = AVCC =VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO
Condition 3: VCC = PLLVCC =4.0t0 5.5V, VCC_USB=3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

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

Iltem Min. Typ. Max. Unit Test Conditions
Resolution 10 10 10 Bit
Conversion time — — 3.0 us 20-pF capacitive load
Absolute accuracy — +2.0 +4.0 LSB 2-MQ resistive load
— — +3.0 LSB 4-MQ resistive load
— — +2.0 LSB 10-MQ resistive load
RO output resistance — 3.6 — kQ
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RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

Table 5.27 Power-on Reset Circuit and Voltage Detection Circuit Characteristics (2)
Condition: VCC = PLLVCC =4.0t0 5.5V, VCC_USB = 3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V
AVCCO = AVCC = VREF = 4.0 t0 5.5 V, VREFHO = 4.0 V to AVCCO

Ta = Topr
Item Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset (POR) VpoRr 3.6 3.8 4.0 \% Figure 5.41
level Voltage detection circuit (LVDO) VbETo 4.0 4.2 4.4 Figure 5.42
Voltage detection circuit (LVD1)*1 VpETL 8 4.59 4.77 4.95 Figure 5.43
VpeT1 9 4.05 4.23 4.41
VDETL A 4.32 450 4.68
Voltage detection circuit (LVD2)*2 VDET2 8 4.59 4.77 4.95 Figure 5.44
VpET2 9 4.05 4.23 4.41
VpET2 A 4.32 4.50 4.68
Internal reset time | Power-on reset (POR) tpor 9.7 ms Figure 5.41
Voltage detection circuit (LVDO) t.vbo 9.7 Figure 5.42
Voltage detection circuit (LVD1) tLvpl 0.9 Figure 5.43
Voltage detection circuit (LVD2) tLvp2 0.9 Figure 5.44
Minimum VCC down time*3 tvorr 200 — — ps Figure 5.41 to
Response delay time toET 200 ps Figure 5.44
LVD operation stabilization time (after LVD is enabled) TdEe.p) 3 ps Figure 5.41 to
Hysteresis width (LVD1 and LVD2) V un 80 my | Flgure 544

Note 1. # in symbol Vper, # indicates the value of the LVDLVLR.LVD1LVL[3:0] bits.

Note 2. #in symbol Vpgr, # indicates the value of the LVDLVLR.LVD2LVL[3:0] bits.

Note 3. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog,
VDETl’ and VDET2 for the POR/ LVD.

‘tVOFF
Vpor
VCC
Internal reset signal
(active-low)
<>l »> PRSI »>
e tror per  loer teor
Figure 5.39 Power-on Reset Timing
tvorr
vcC VoeTo
Internal reset signal
(active-low)
le»] < >
tDET tLVDO
Figure 5.40 Voltage Detection Circuit Timing (Vpgto)
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Oscillator | |

IRQ

Deep software
standby reset

Internal reset

Uy

£

7

£
7

<
<

Deep software standby mode

tosey

> <— {pseywr

Reset exception handling start

Figure 6.9
6.3.4 Control Signal Timing
Table 6.10 Control Signal Timing

Conditions: VCC =2.7t0 3.6V, VSS = AVSS0 =VREFLO =0V,
AVCCO0 =3.0to 3.6 V, VREFHO = 3.0 V to AVCCQO,

Deep Software Standby Mode Cancellation Timing

Ta = Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
NMI pulse width [NTYTVY, 200 — — ns tpeyc X 2 < 200ns, Figure 6.10
2 tpeye tpeyc X 2 > 200ns, Figure 6.10
IRQ pulse width tirow 200 — — ns tpeyc X 2 < 200ns, Figure 6.11
2 tpeyc tpeyc X 2 > 200ns, Figure 6.11
Note 1. tpeyc: PCLK cycle
NMI

T

tnmiw

Figure 6.10  NMlI Interrupt Input Timing
IRQ * f
tirow
Figure 6.11 IRQ Interrupt Input Timing
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6.3.5

Table 6.11

Timing of On-Chip Peripheral Modules

Timing of On-Chip Peripheral Modules (1)

Conditions: VCC =2.7t0 3.6V, VSS = AVSS0 =VREFLO=0V,
AVCCO0 =3.0to 3.6 V, VREFHO = 3.0 V to AVCCQO,

Ta = Topr
. . Test
*1
Item Symbol Min. Max. Unit Conditions
1/0 ports Input data pulse width tprw 15 — tpeye Figure 6.12
MTU3 Input capture input pulse Single-edge tricw 3 — tpAcyc Figure 6.13
width setting
Both-edge 5 —
setting
Timer clock pulse width Single-edge trekwh, 3 — tpacyc Figure 6.14
Setting tTCKWL
Both-edge 5 —
setting
Phase counting 5 —
mode
POE3 POE# input pulse width tpoEW 15 — toeyc Figure 6.16
GPT Input capture input pulse Single-edge teTicw 3 — tpacyc Figure 6.15
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toTETW 3 — tpacyc Figure 6.18
width setting
Both-edge 5 —
setting
SClI Input clock cycle Asynchronous tseye 4 — tpeyc Figure 6.17
Clock —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle Asynchronous tseye 16 — tpeye
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tscks — 20 ns
Transmit data delay time Clock trxp — 40 ns Figure 6.18
synchronous
Receive data setup time Clock trxs 40 — ns
synchronous
Receive data hold time Clock tRxH 40 — ns
synchronous
A/D 12-bit A/D converter trigger input pulse width trrRow 15 — toeyc Figure 6.19
converter
Note 1. tpcyc: PCLK cycle, tpacye: PCLKA cycle
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Table 6.13 Timing of On-Chip Peripheral Modules (3)

Conditions: VCC =2.7t0 3.6 V, VSS = AVSS0 = VREFLO =0V,
AVCCO0 =3.0to 3.6 V, VREFHO = 3.0 V to AVCCQO,

Ta = Topr
Item Symbol Min. Max. Unit*l | Test Conditions

Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 6.20
SPI SCK clock cycle input (slave) 8 65536

SCK clock high pulse width tspckwH 0.4 0.6 tspeyc

SCK clock low pulse width tspckwL 0.4 0.6 tspeye

SCK clock riseffall time tspckr, tspckF — 20 ns

Data input setup time tsu 40 — ns Figure 6.21 to

Data input hold time ty 40 — ns Figure 6.24

SS input setup time t EAD 6 — tpeye

SS input hold time t ac 6 — treyc

Data output delay time top — 40 ns

Data output hold time ton -10 — ns

Data rise/fall time tor, tor — 20 ns

SS input rise/fall time tssir, tssif — 20 ns

Slave access time tsa — 5 tpeye Figure 6.23 and

Slave output release time tREL — 5 treyc Figure 6.24

Note 1. tpeyc: PCLK cycle
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

S)

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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