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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"

Not For New Designs

RX

32-Bit Single-Core
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CANbus, EBI/EMI, I2C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
111

768KB (768K x 8)

FLASH

32K x 8

128K x 8

2.7V ~ 3.6V

A/D 8x10b, 21x12b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount
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RX63N Group, RX631 Group

1. Overview

Table 1.1 Outline of Specifications (6/6)

Classification Module/Function

Description

Communication Parallel data capture
function unit (PDC)

e 1 channel

e Communicates with an image sensor or other external I/Os and transfer parallel data such
as an image output from those devices to internal RAM or external address spaces (CS
space and SDRAM space) through DTC or DMAC.

12-bit A/D converter (S12ADa)

1 unit (1 unit x 21 channels)

12-bit resolution

Conversion time: 1.0 us per channel (in operation with PCLK at 50 MHz)
Operating mode

Scan mode (single scan mode or continuous scan mode)
Sample-and-hold function

Reference voltage generation

Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU, TPU,
or TMR), or an external trigger signal.

A/D conversion of the temperature sensor output

10-bit A/D converter (ADb)

1 unit (1 unit x 8 channels)

10-bit resolution

Conversion time: 1.0 us per channel (in operation with PCLK at 50 MHz)

Operating mode

Scan mode (single scan mode or continuous scan mode)

External amplifier connection mode

e Sample-and-hold function

Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU, TPU,
or TMR), or an external trigger signal.

D/A converter (DAa)

2 channels
10-bit resolution
Output voltage: 0 V to VREFH

Temperature sensor

e 1 channel

Precision: +1°C

The voltage of the temperature is converted into a digital value by the 12-bit A/D
converter.

CRC calculator (CRC)

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

Select any of three generating polynomials:

X8+ X2+ X +1, X164+ X15 + X2+ 1, or X16 + X12 + X5 + 1.

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

Unique ID

A 16-byte device-specific ID (only for the G version)

Data encryption unit (DEU)*1

e AES encryption and decryption functions
e 128/192/256-hit key length
e ECB/CBC mode

Operating frequency

Up to 100 MHz

Power supply voltage

VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO,
VpatT = 2.0 Vto 3.6 V (for products with 100 or more pins),
VgarT = 2.3 V10 3.6 V (for the 64-pin product)

Operating temperature

D version: -40 to +85°C,
G version: -40 to +105°C*2

Package

177-pin TFLGA (PTLG0177KA-A)

176-pin LFBGA (PLBG0176GA-A)

176-pin LQFP (PLQP0176KB-A)

145-pin TFLGA (PTLG0145KA-A)

144-pin LQFP (PLQPO0144KA-A)

100-pin TFLGA (PTLGO0100JA-A) (in the planning stage)
100-pin LQFP (PLQPO100KB-A)

64-pin TFLGA (PTLG0064JA-A)

64-pin LQFP (PLQP0064KB-A)

48-pin LQFP (PLQP0048KB-A)

On-chip debugging system

e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Please contact our sales office for more information.
Note 2. Please contact us if you are using a G version.
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RX63N Group, RX631 Group 1. Overview
Table 1.3 List of Products (3/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX63N R5F563NYHDFP  PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(Dversion) “ooroeaNYDDFP  PLOPOI0OKB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWHDFP  PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWDDFP  PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWGDFP  PLQPO100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWCDFP  PLQPO100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RSF563NACDFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RX63N R5F563NFHGFC  PLQPO176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
5(23 VEISiON) TporsE3NFDGFC  PLQPOL76KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHZ -40 to +105°C
R5F563NKDGFC ~ PLQPO176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFC ~ PLQPO176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFC ~ PLQPO176KB-A  1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFC ~PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFC  PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFC PLQPO176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFC PLQPO176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFC  PLQPO176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFC ~ PLQPO176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFHGFB  PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFDGFB  PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NKDGFB ~ PLQPO144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFB  PLQPO144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFB  PLQPO144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFB  PLQPO144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFB  PLQPO144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFB  PLQPO144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFB  PLQPO144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFB  PLQPO144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFB  PLQPO144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFHGFP  PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFDGFP  PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NKDGFP  PLQPO100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFP  PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFP  PLQPO100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFP  PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFP  PLQPO100KB-A  1Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFP PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFP PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
RX631 R5F5631ECDLC ~ PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(Dversion) “ooro631EDDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz 40 t0 +85°C
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RX63N Group, RX631 Group

1. Overview

14
Table 1.4 lists the pin functions.

Pin Functions

Table 1.4 Pin Functions (1/6)
Classifications Pin Name 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.
Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

VBATT Input Backup power pin. When the battery backup function is not to
be used, connect it to the VCC pin.

Clock XTAL Output Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output Outputs the external bus clock for external devices.

SDCLK Output Outputs the clock dedicated for the SDRAM.

XCOUT Output Input/output pins for the subclock oscillator. Connect a crystal

XCIN Input resonator between XCOUT and XCIN.

Operating mode control ~ MD Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.

EMLE Input Input pin for the on-chip emulator enable signal. When the on-
chip emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this
pin goes high. When not used, it should be driven low.

On-chip emulator FINEC Input Fine interface clock pin

FINED 1/0 Fine interface pin

TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is

™S Input driven high, these pins are dedicated for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output  This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output  This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATA3 Output  These pins output the trace information.

Address bus A0 to A23 Output  Output pins for the address.
Data bus DO to D31 110 Input and output pins for the bidirectional data bus.
Multiplexed bus A0/DO to A15/D15 110 Address/data multiplexed bus
R01DS0098EJ0180 Rev.1.80 RENESAS Page 19 of 208
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RX63N Group, RX631 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (1/5)
Pin Number Timer Communications
Power Supply Bus (ETHERC, SClc, SCid,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSPI, RIIC, CAN, IEB, S12AD,
LQFP Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
1 AVSSO
2 PO5 IRQ13 DAl
3 VREFH
4 P03 IRQ11 DAO
5 VREFL
6 P02 TMCI1 SCK6 IRQ10 ANO020
7 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019
8 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18
9 PF5 IRQ4
10 EMLE
11 PJ5
12 VSS
13 PJ3 MTIOC3C CTS6#/RTS6#/CTSO#/
RTSO#/SS6#/SS0#
14 VCL
15 VBATT
16 NC
17 TRST# PF4
18 MD/FINED
19 XCIN
20 XCOUT
21 RES#
22 XTAL P37
23 VSS
24 EXTAL P36
25 VvCC
26 P35 NMI
27 P34 MTIOCOA/TMCI3/PO12/ SCK6/SCKO0/ IRQ4
POE2# USBO_DPRPD
28 P33 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRXO0/PCKO
29 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXD0O/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 SMOSI0/SSDA6/SSDA0/
CTX0/USBO_VBUSEN/
VSYNC
30 T™MS PF3
31 TDI PF2 RXD1/SMISO1/SSCL1
32 P31 MTIOC4D/TMCI2/PO9/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLB0O/USBO_DPUPE
33 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES8# MISOB/USBO_DRPD
34 TCK/FINEC PF1 SCK1
35 TDO PFO TXD1/SMOSI1/SSDA1
36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#
SMOSI1/SS3#/SSDA1/
MOSIB
38 P25 CS5#/EDACK1 MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD/HSYNC
39 VCC
40 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN/
TIOCB4/TMRI1/PO4 PIXCLK
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RX63N Group, RX631 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (2/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, S12AD
144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSP, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
36 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ | IRQ9
TMCIO/PO1 SCL1/USBO_EXICEN/
PIXD5
37 P20 MTIOCI1A/TIOCB3/ TXDO/SMOSIO/SSDAO/ | IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
38 P17 MTIOC3A/MTIOC3B/ | SCKL/TXD3/SMOSI3/ | IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-
PO15/POES# DS/IETXD/PIXD3
39 P87 TIOCA2 PIXD2
40 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ | IRQ6 ADTRGO#
TIOCBL/TCLKC/TMO2/ | SMISO3/SSDAL/
PO14/RTCOUT SSCL3/MOSIA/SCL2-
DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
41 P86 TIOCAO PIXD1
42 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | IRQ5
TIOCB2/TCLKB/ SSCL1/CRX1-DS/
TMCI2/PO13 PIXDO
43 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# | IRQ4
TIOCBS/TCLKA/ CTX1/USBO_DPUPE/
TMRI2/PO15 USBO_OVRCURA
44 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/SSDA2/ | IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
45 P12 TMCI1 RXD2/SMISO2/SSCL2/ | IRQ2
SCLO[FM+]
46 VCC_USB
47 USBO_DM
48 USBO_DP
49 VSS_USB
50 P56 EDACK1 MTIOC3C/TIOCAL
51 TRDATA3 P55 WAIT# MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
52 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#]
CTXL/ET_LINKSTA
53 P53*1 BCLK
54 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
55 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
56 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
57 VSsS
58 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/
SS10#/ET_CRS/
RMII_CRS_DV
59 \Yele
60 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ | IRQ14
TIOCB6/TMO2/PO31 | MISOA/ET_COL
61 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ | IRQ13
TIOCAB/TMCI2/PO30 | MOSIA/ET_ETXD3
62 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TIOCD6/TCLKF/ ET_ETXD2
TMRI2/PO29
63 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/
SSDAL0/ET_ETXD1/
RMII_TXD1
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RX63N Group, RX631 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (3/5)
Pin No. Timers Communications
POWgOillippW Bus (MTU, TPU (ETHERC, SCI S12AD
i 1/0 Port ' ' » LG, Interrupt AD
g System EXDMAC ~ TMR,PPG,  SCld, RSP, RIIC, DA
Control RTC, POE) CAN, IEB, USB)
F7 PB2 A10 TIOCC3/ CTS6#/RTS6#/
TCLKC/PO26  SSGH#ET_RX_CLK/
REF50CK
F8 PBO A8 MTIC5W/ RXD6/SMISO6/ IRQ12
TIOCA3/PO24  SSCL6/RSPCKA/
ET_ERXD1/
RMII_RXD1
F9 PA7 A7 TIOCB2/PO23  MISOA/ET_WOL
F1I0  VSS
G1 P33 MTIOCOD/ RXD6/RXDO/ IRQ3-DS
TIOCDO/ SMISO6/SMISO0/
TMRI3/PO11/  SSCL6/SSCLO/
POE3# CRX0'1
G2  TMS P31 MTIOC4D/ CTSI#RTS1#/ IRQ1-DS
TMCI2/PO9/ SS1#/SSLBO/
RTCIC1 USBO_DPUPE
G3  TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB/
RTCICO/POES# USBO_DRPD
G4  TCKIFINEC P27 CS7# MTIOC2B/ SCK1/RSPCKB
TMCI3/PO7
G5  BCLK P53°2
G6 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3
G7 PB5 A13 MTIOC2A/ SCK9/ET_ETXDO/
MTIOC1B/ RMII_TXDO
TIOCB4/
TMRI1L/PO29/
POE1#
G8 PB4 A12 TIOCA4/PO28  CTSO#IRTSO#/
SSOH/ET_TX_EN/
RMII_TXD_EN
G9 PB1 A9 MTIOCOC/ TXD6/SMOSI6/ IRQ4-DS
MTIOCA4C/ SSDAGB/ET_ERXDO/
TIOCB3/ RMII_RXDO
TMCIO/PO25
G10  VvCC
H1I  TDO P26 CS6# MTIOC2A/ TXDL/CTS3#/
TMO1/PO6 RTS3#/SMOSI1/
SS3#/SSDA1/
MOSIB
H2 P25 CS5#/ MTIOCAC/ RXD3/SMISO3/ ADTRGO#
EDACK1 MTCLKB/ SSCL3/
TIOCA4/PO5  USBO_DPRPD
H3 P16 MTIOC3C/ TXD1/RXD3/ IRQ6 ADTRGO#
MTIOC3D/ SMOSI1/SMISO3/
TIOCB1/ SSDA1/SSCL3/
TCLKC/TMO2/  MOSIA/SCL2-DS/
PO14/RTCOUT  IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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RX63N Group, RX631 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (2/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCId, S12AD
100-pin Clock Bus (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port EXDMAC RTC, POE) USB) Interrupt DA
31 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS
PO13
32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ | IRQ4
TIOCBS/TCLKA/TMRI2/ | CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
33 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/SSDA2/ | IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/SSCL2/ | IRQ2
SCLO[FM+]
35 VCC_USB
36 USBO_DM
37 USBO_DP
38 VSS_USB
39 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
40 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/IRTS2#/SS2#/
CTX1/ET_LINKSTA
41 P53+2 BCLK
42 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
43 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
45 PC7 A23/CSO# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ | IRQ14
TMO2/PO31 MISOA/ET_COL
46 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ | IRQ13
TMCI2/PO30 MOSIA/ET_ETXD3
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TMRI2/PO29 ET_ETXD2
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCKS5/CTS8#/RTS8#/
TMCI1/PO25/POEO# SS8#/SSLAO/
ET_TX_CLK
49 PC3 A19 MTIOCA4D/TCLKB/ TXD5/SMOSI5/SSDAS/
PO24 IETXD/ET_TX_ER
50 PC2 A18 MTIOC4B/TCLKA/PO21 | RXD5/SMISO5/SSCL5/
SSLA3/IERXD/
ET_RX_DV
51 PC1 A17 MTIOC3A/TCLKD/ SCKS5/SSLA2/ IRQ12
PO18 ET_ERXD2
52 PCO A16 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5# | IRQ14
PO17 SSLAL/ET_ERXD3
53 PB7 A15 MTIOC3B/TIOCB5/ TXD9/SMOSI9/SSDAY/
PO31 ET_CRS/
RMII_CRS_DV
54 PB6 Al4 MTIOC3D/TIOCAS/ RXD9/SMISO9/SSCLY/
PO30 ET_ETXD1/RMII_TXD1
55 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/ET_ETXDO/
TIOCB4/TMRI1Z/PO29/ | RMII_TXDO
POE1#
56 PB4 A12 TIOCA4/PO28 CTSO#/IRTSO#/SSO#!
ET_TX_EN/
RMII_TXD_EN
57 PB3 ALl MTIOCOA/MTIOC4A/ SCK6/ET_RX_ER/
TIOCD3/TCLKD/TMOO/ | RMII_RX_ER
PO27/POE3#
58 PB2 A10 TIOCC3/TCLKC/PO26 | CTS6#/RTS6#/SS6#/
ET_RX_CLK/REF50CK
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RX63N Group, RX631 Group 1. Overview
Table 1.11 List of Pins and Pin Functions (64-Pin TFLGA) (1/2)
Pin No. Timers Communications
Power Supply
64-pin Clock System (MTU2a, TPUa, TMR, PPG, (SClc, SCid, RSPI, RIIC, CAN,
TFLGA Control 1/0 Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
Al P05 IRQ13 DA1
A2 AVCCO
A3 VREFHO
A4 VREFLO
A5 VREFH
A6 VREFL
A7 PE2 MTIOC4A/PO23 RXD12/SMISO12/SSCL12/ | IRQ7-DS ANO010
RXDX12/SSLB3/MOSIB
A8 PE3 MTIOC4B/PO26/POES8# CTS12#/RTS12#/SS12#/ ANO011
MISOB
Bl VCL
B2 AVSSO
B3 P40 IRQ8-DS ANOOO
B4 P42 IRQ10-DS ANO002
B5 P44 IRQ12-DS ANO004
B6 P46 IRQ14-DS ANO006
B7 PE1 MTIOCA4C/PO18 TXD12/SMOSI12/SSDA12/ ANO009
TXDX12/SI0X12/SSLB2/
RSPCKB
B8 PE4 MTIOC4D/MTIOC1A/PO28 | SSLBO ANO012
C1l XCIN
c2 MD/FINED
C3 EMLE
c4 P41 IRQ9-DS ANO01
C5 P43 IRQ11-DS ANO003
C6 PEO SCK12/SSLB1 ANO008
Cc7 PES MTIOC4C/MTIOC2B RSPCKB IRQ5 ANO013
c8 PAO MTIOC4A/TIOCAO/PO16 SSLAl
D1 XCOUT
D2 RES#
D3 TCK P27 MTIOC2B/TMCI3 SCK1/RSPCKB
FINEC
D4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/CTX1/ | IRQ4
TIOCB5/TCLKA/TMRI2 USBO_DPUPE/
USBO_OVRCURA
D5 PAG6 MTIC5V/MTCLKB/TIOCA2/ | CTS5#/RTS5#/SS5#/
TMCI3/PO22/POE2# MOSIA
D6 PA4 MTIC5U/MTCLKA/TIOCAL/ | TXD5/SMOSI5/SSDA5/ IRQ5-DS
TMRIO/PO20 SSLAO
D7 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SCL2 IRQ11
TIOCBO/PO17
D8 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6-DS
TIOCDO/TCLKB/PO19 SDA2
E1l VSS
E2 VBATT
E3 TDI P30 MTIOCA4B/TMRI3/POES8#/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO MISOB/USBO_DRPD
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RX63N Group, RX631 Group 1. Overview
Table 1.11 List of Pins and Pin Functions (64-Pin TFLGA) (2/2)
Pin No. Timers Communications
Power Supply
64-pin Clock System (MTU2a, TPUa, TMR, PPG, (SClc, SCid, RSPI, RIIC, CAN,
TFLGA Control 1/0 Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
E4 TMS P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ MOSIA/SCL2-DS/IERXD/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
E5 PC4 MTIOC3D/MTCLKC/TMCI1/ | SCK5/SSLAO/
PO25/POEO# USBO_DPRPD
E6 VCC
E7 VSS
E8 PBO MTIC5WI/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
F1 VCC
F2 P35 NMI
F3 P31 MTIOC4D/TMCI2/RTCIC1 CTS1#/RTS1#/SS1#/ IRQ1-DS
SSLBO/USBO_DPUPE
F4 PC5 MTIOC3B/MTCLKD/TMRI2/ | RSPCKA/USBO_ID
PO29
F5 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/ IRQ5
TIOCB2/TCLKB/TMCI2 CRX1-DS/USB1_DPUPE
F6 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TIOCB3/TMCIO/PO25
F7 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
F8 PB3 MTIOCOA/MTIOC4A/ SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
Gl EXTAL P36
G2 TDO P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/
MOSIB/USBO_VBUSEN
G3 VCC_USB
G4 VSS_USB
G5 VCC_USB
G6 PC6 MTIOC3C/MTCLKA/TMCI2/ | MOSIA/USBO_EXICEN IRQ13
PO30
G7 PC3 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDAS/
SDA2/IETXD
G8 PB6 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
H1 XTAL P37
H2 TRST# P17 MTIOC3A/MTIOC3B/ SCK1/MISOA/SDA2-DS/ IRQ7
TIOCBO/TCLKD/TMO1/ IETXD/USB1_VBUS
POES8#
H3 USBO_DM
H4 USBO_DP
H5 USB1_DM
H6 USB1_DP
H7 PC2 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/SCL2/IERXD
H8 PB7 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (29/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C000h PORTO Port direction register PDR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C001h | PORT1 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C002h PORT2 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C003h | PORT3 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C004h PORT4 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO05h | PORTS Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C006h PORT6 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO07h | PORT?7 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C008h PORT8 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0%h | PORT9 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOAh | PORTA Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0OBh | PORTB Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOCh | PORTC Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COODh | PORTD Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOEh | PORTE Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COOFh | PORTF Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C010h | PORTG Port direction register PDR 8 8 2,3PCLKB 2 ICLK
0008 C012h | PORTJ Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C020h | PORTO Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO21h | PORT1 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C022h | PORT2 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C023h | PORT3 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C024h | PORT4 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C025h | PORT5 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C026h | PORT6 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO27h | PORT7 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C028h | PORTS8 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02%h | PORT9 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Ah | PORTA Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Bh | PORTB Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Ch | PORTC Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Dh | PORTD Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Eh | PORTE Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Fh | PORTF Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO30h | PORTG Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C032h | PORTJ Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C040h | PORTO Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C041h | PORT1 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C042h | PORT2 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C043h | PORT3 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C044h PORT4 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C045h | PORT5 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (36/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C456h | RTC Hour capture register 0 RHRCPO 8 8 2,3 PCLKB 2 ICLK RTCa
0008 C45Ah | RTC Date capture register 0 RDAYCPO 8 8 2,3 PCLKB 2ICLK
0008 C45Ch | RTC Month capture register 0 RMONCPO 8 8 2,3 PCLKB 2 ICLK
0008 C462h | RTC Second capture register 1 RSECCP1 8 8 2,3 PCLKB 2ICLK
0008 C464h |RTC Minute capture register 1 RMINCP1 8 8 2,3 PCLKB 2 ICLK
0008 C466h | RTC Hour capture register 1 RHRCP1 8 8 2,3 PCLKB 2ICLK
0008 C46Ah |RTC Date capture register 1 RDAYCP1 8 8 2,3 PCLKB 2 ICLK
0008 C46Ch |RTC Month capture register 1 RMONCP1 8 8 2,3 PCLKB 2ICLK
0008 C472h |RTC Second capture register 2 RSECCP2 8 8 2,3 PCLKB 2 ICLK
0008 C474h | RTC Minute capture register 2 RMINCP2 8 8 2,3 PCLKB 2ICLK
0008 C476h |RTC Hour capture register 2 RHRCP2 8 8 2,3 PCLKB 2 ICLK
0008 C47Ah | RTC Date capture register 2 RDAYCP2 8 8 2,3 PCLKB 2ICLK
0008 C47Ch |RTC Month capture register 2 RMONCP2 8 8 2,3 PCLKB 2 ICLK
0008 C500h | TEMPS Temperature sensor control register TSCR 8 8 2,3 PCLKB 2ICLK Temperature
Sensor
0008 C880h [ SYSTEM Counter-clock extension register 1 SCK1 8 8 2,3 PCLKB 2ICLK MCK
0008 C890h | SYSTEM Counter-clock extension register 2 SCK2 8 8 2,3 PCLKB 2 ICLK
0009 0200h CANO Mailbox registers 0 to 31 MBO to 31 128 8,16,32 | 2,3PCLKB 2 ICLK CAN
to 0009
03FFh
0009 0400h CANO Mask registerer 0 to 7 MKRO to 7 32 8,16,32 | 2,3 PCLKB 2 ICLK
to 0009
041Fh
0009 0420h CANO FIFO received ID compare register 0 FIDCRO 32 8,16,32 | 2,3PCLKB 2 ICLK
0009 0424h CANO FIFO received ID compare register 1 FIDCR1 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 0428h | CANO Mask invalid register MKIVLR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 042Ch | CANO Mailbox interrupt enable register MIER 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 0820h CANO Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
to 0009
083Fh
0009 0840h | CANO Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 0842h CANO Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 0844h | CANO Bit configuration register BCR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 0848h CANO Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 0849h CANO Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2ICLK
0009 084Ah CANO Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2ICLK
0009 084Bh | CANO Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 084Ch CANO Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 084Dh | CANO Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 084Eh | CANO Receive error count register RECR 8 8 2,3 PCLKB 2ICLK
0009 084Fh CANO Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 0850h CANO Error code store register ECSR 8 8 2, 3 PCLKB 2ICLK
0009 0851h CANO Channel search support register CSSR 8 8 2,3 PCLKB 2 ICLK
0009 0852h CANO Mailbox search status register MSSR 8 8 2,3 PCLKB 2ICLK
0009 0853h CANO Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 0854h | CANO Time stamp register TSR 16 16 2,3 PCLKB 2ICLK
0009 0856h CANO Acceptance filter support register AFSR 16 16 2,3 PCLKB 2 ICLK
0009 0858h CANO Test control register TCR 8 8 2,3 PCLKB 2ICLK
0009 1200h | CAN1 Mailbox registers 0 to 31 MBO to 31 128 8,16,32 | 2,3 PCLKB 2 ICLK
to 0009
13FFh
0009 1400h | CAN1 Mask register 0 to 7 MKRO to 7 32 8,16,32 | 2,3 PCLKB 2 ICLK
to 0009
141Fh
0009 1420h CAN1 FIFO received ID compare register 0 FIDCRO 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8,16,32 | 2,3PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (39/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function

000A 003Ah | USBO BEMP interrupt enable register BEMPENB 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 003Ch | USBO SOF output configuration register SOFCFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0040h USBO Interrupt status register 0 INTSTSO 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0042h USBO Interrupt status register 1 INTSTS1 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0046h USBO BRDY interrupt status register BRDYSTS 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0048h USBO NRDY interrupt status register NRDYSTS 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 004Ah | USBO BEMP interrupt status register BEMPSTS 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 004Ch | USBO Frame number register FRMNUM 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 004Eh | USBO Device state changing register DVCHGR 16 16 9 PCLKB or | Rounded up |USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0050h USBO USB address register USBADDR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (40/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function

000A 0054h USBO USB request type register USBREQ 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0056h USBO USB request value register USBVAL 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0058h USBO USB request index register USBINDX 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 005Ah | USBO USB request length register USBLENG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 005Ch | USBO DCP configuration register DCPCFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 005Eh | USBO DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0060h USBO DCP control register DCPCTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0064h USBO Pipe window select register PIPESEL 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0068h | USBO Pipe configuration register PIPECFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 006Ch | USBO Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
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RX63N Group, RX631 Group

5. Electrical Characteristics

Table 5.10 Operation Frequency Value (Low-Speed Operating Mode 2)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,

VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

Iltem Symbol Min. Typ. Max. Unit
Operation System clock (ICLK) f 32 — 143.75 kHz
frequency Peripheral module clock (PCLKA) — — 143.75
Peripheral module clock (PCLKB) — — 143.75
FlashIF clock (FCLK) 32 — 143.75
External bus clock (BCLK) |Packages with 177 to 144 pins — — 143.75
Packages with 100 pins or less — — 143.75
BCLK pin output Packages with 177 to 144 pins — — 143.75
Packages with 100 pins or less — — 143.75
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 143.75
only
SDCLK pin output Packages with 177 to 144 pins — — 143.75
only
USB clock (UCLK) — — 143.75
IEBUS clock (IECLK) — — 143.75
5.3.1 Reset Timing
Table 5.11 Reset Timing
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga11 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty = Tgy,
Item Symbol Min. Typ. Max. Unit gi?]tditions
RES# pulse Power-on trRESWP 2 — — ms Figure 5.1
width Deep software standby mode tRESWD 1 — — ms Figure 5.2
Software standby mode, low-speed tRESWS 1 — — ms
operating mode 2
Programming or erasure of the ROM or E2 tRESW 200 — — us
data-flash memory or blank checking of the
E2 DataFlash memory
Other than above tRESW 200 — — ps
Wait time after RES# cancellation tRESWT 59 — 60 teye Figure 5.1
Internal reset time trRESW?2 112 — 120 teye
(independent watchdog timer reset, watchdog timer reset,
software reset)
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RX63N Group, RX631 Group

HOCOPCR.HOCOPCNT N

[

—

HOCOCR.HCSTP

thocop

Internal power supply for HOCO _/

~_

Figure 5.9 HOCO Power Supply Control Timing
MOSCCR.MOSTP
twainosc
Main clock oscillator output & % \ / \
PLLCR2.PLLEN
PLL circuit output ’ \ ’
teLLwT1
PLL clock ’: \ ’
Figure 5.10 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
MOSCCR.MOSTP
tmaiNosc
Main clock oscillator output i % \ ’ \
PLLCR2.PLLEN \
" teLio N
PLL circuit output I ’8? ’ I“N\J \ ’
teLLwt2
PLL clock ’: \ ’
Figure 5.11  PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has

Settled)
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RX63N Group, RX631 Group 5. Electrical Characteristics

SDRAM command MRS
SDCLK pin L_\_7L_\_
7
taD: AD:
Al18to AO C% C%
tAD: tAD:

AP*! % jﬁ

tcsp2 tesp2

SDCS# ;l§ ;l[

trASD trASD

RAS# ;l§ ;‘Z

tcasp tcasp

CAS# ;l§ ;l[

twep twep

WE# ;li ;‘Z

(High)
CKE
DQMn
(Hi-2)
D31 to DO
Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.29 SDRAM Space Mode Register Set Bus Timing
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.8

Table 5.33

VSS = AVSSO = VREFL/VREFLO =VSS_USB =0V

Power-on Reset Circuit and Voltage Detection Circuit Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO0

Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Ta=Topr
Item Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset | Low power Vpor 25 2.6 2.7 \ Figure 5.63
level (POR) consumption
function disabled
Low power 2.0 2.35 2.7
consumption
function enabled
Voltage detection circuit (LVDO) Veto 2.7 2.80 2.9 Figure 5.64
Voltage detection circuit (LVD1) Vdet1_A 2.75 2.95 3.15 Figure 5.65
Voltage detection circuit (LVD2) Vdetz_ A 2.75 2.95 3.15 Figure 5.66
Internal reset time | Power-on reset time tpor — 4.6 — ms Figure 5.63
LVDO reset time tivbo — 4.6 — Figure 5.64
LVD1 reset time tLvpl — 0.9 — Figure 5.65
LVD2 reset time tLvp2 — 0.9 — Figure 5.66
Minimum VCC down time tvorr 200 — — ps Figure 5.63 and
Figure 5.64
Response delay time tget — — 200 us Figure 5.63 to
Figure 5.66
LVD operation stabilization time (after LVD is enabled) TdEg-p) — — 3 us Figure 5.65 and
Hysteresis width (LVD1 and LVD2) V un — 80 — my | Figure 566

Note:  The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,
and Vg, for the POR/ LVD.
tvorr
Vreor
VCC
Internal reset signal
(active-low)
«ple > «-» e =l<
taer  tror taet  fdet tror
Figure 5.63 Power-on Reset Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

« Suspension during programming

FCU command X Program >< >< Suspend
tsep

« Suspension during erasure in suspend priority mode

FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend

tsesp1 tsespz

FSTATRO.FRDY Not Ready Not Ready

/ \

« Suspension during erasure in erasure priority mode

FCU command X Erase >< ><Suspend
tseep

/ \

Figure 5.69 Flash Memory Program/Erase Suspend Timing
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RX63N Group, RX631 Group

Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G \ 0.1g |
$bs
0 Y o
B A ) ©
t ; ~ e 3L
N 00090000000 §
| " goo’g/oomooooggﬁt
\ L 0000003000000
k| 0000000000000
! 110000 | 0000 |,
| +| 0000 0000 |
w I e T 1 G**Q@@@*F*O@@@
F1 0000 0000
\ e/]00000 | 0000
‘ o 000000%000000
c| 0000000000000
‘ Q 8 OOOOOO@OOOOOE Dimension in Millimeters
| L1 A OQOOOQQOOQQOU ¥ s Min T Nom | Miax
. 12 3 456 7 8 9 1011 12 13 D|— |70 —
: ialv] Index mark — E|—]70] —
(Laser mark) \ — | — | 015
w | —]—1]020
Al —|—1]105
€ | — 05[] —
b [0.21]0.25]0.29
b1 | 0.29]| 0.34] 0.39
X | —|—1[008
y | —|— 010
Zp | — [ 05| —
Ze | — | 05| —
Figure D 145-pin TFLGA (PTLG0145KA-A)
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RX63N Group, RX631 Group REVISION HISTORY

Rev. Date Description
Page Summary

1.70 |Oct08.2013 [80to 127 Table 4.1 List of I/O Registers (Address Order), changed
5. Electrical Characteristics
131, 132 Table 5.4 DC Characteristics (3), changed, Note. 9, Note. 10, added
133 Table 5.6 Permissible Output Currents, changed
139 Table 5.12 Clock Timing (Sub-Clock Related), Note 3, added
167 Table 5.25 Timing of On-Chip Peripheral Modules (8), added
175 Figure 5.58 PDC Timing, added
175 Figure 5.59 PDC Input Clock Characteristic, added
176 Figure 5.60 PDC Output Clock Characteristic, added
178 Table 5.27 10-Bit A/D Conversion Characteristics, changed
179 Table 5.28 12-Bit A/D Conversion Characteristics, changed
185 Table 5.35 ROM (Flash Memory for Code Storage) Characteristics (1), added
185 Table 5.36 ROM (Flash Memory for Code Storage) Characteristics (2), changed
186 Table 5.37 E2 Flash Characteristics (1), added
186 Table 5.38 E2 Flash Characteristics (2), changed
Appendix 1.Package Dimensions
197 Figure H 64-pin TFLGA (PTLG0064JA-A), added
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