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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

100MHz

CANbus, EBI/EMI, I2C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
133

256KB (256K 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

176-LFBGA

176-LFBGA (13x13)
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RX63N Group, RX631 Group

1. Overview

Table 1.1 Outline of Specifications (4/6)

Classification Module/Function

Description

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 2 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Buffered operation and phase-counting mode (two phase encoder input) depending on
the channel

Support for cascade-connected operation (32 bits x 2 channels)

PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Signals from the input capture pins are input via a digital filter

Clock frequency measuring method

Multi-function timer
pulse unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

Time bases for the 6 x 16-bit timer channels can be provided via up to sixteen pulse-input/
output lines and three pulse-input lines

Select from among eight counter-input clock signals for each channel (PCLK/1, PCLK/4,
PCLK/16, PCLK/64, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than channel 5, for
which only four signals are available.

Input capture function

21 output compare/input capture registers

Complementary PWM output mode

Reset synchronous PWM mode

Phase-counting mode

Generation of triggers for A/D converter conversion

Digital filter

Signals from the input capture pins are input via a digital filter

PPG output trigger can be generated

Clock frequency measuring function

Frequency measuring
method (MCK)

The MTU or unit 0 TPU module can be used to monitor the main clock, subclock,
HOCO clock, LOCO clock, and PLL clock for abnormal frequencies.

Port output enable 2
(POE2a)

Controls the high-impedance state of the MTU’s waveform output pins

Programmable pulse
generator (PPG)

(4 bits x 4 groups) x 2 units
Pulse output with the MTU2 or TPU output as a trigger
Maximum of 32 pulse-output possible

8-bit timers (TMR)

(8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLK/1, PCLK/2, PCLK/8, PCLK/32,
PCLK/64, PCLK/1024, PCLK/8192) and one external clock signal

Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Generation of triggers for A/D converter conversion

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Compare match timer

(16 bits x 2 channels) x 2 units

(CMT) * Select from among four internal clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)
Realtime clock e Clock sources: Main clock, subclock
(RTCa) e Clock and calendar functions

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Battery backup operation
Time-capture facility for three values

Watchdog timer

14 bits x 1 channel

(WDTA) e Select from among 6 counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/
512, PCLK/2048, PCLK/8192)

Independent e 14 bits x 1 channel

watchdog timer e Counter-input clock: IWDT-dedicated on-chip oscillator

(IWDTa) o Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64, dedicated

clock/128, dedicated clock/256
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RX63N Group, RX631 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 no.
Table 1.3 List of Products (1/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX63N R5F563NECDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(D version) “ooroE3NEDDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDLC  PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDLC ~ PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDLC  PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDLC  PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDLC  PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDLC  PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDBG  PLBGO176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDBG PLBGO176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDBG  PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDBG  PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDBG  PLBGO176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDBG ~ PLBGO176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDBG  PLBGO176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDBG  PLBGO176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFHDFC ~ PLQPO0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFDDFC  PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKHDFC  PLQPO176KB-A*l 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKDDFC  PLQP0176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDFC  PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDFC  PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJHDFC  PLQPO176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJDDFC  PLQPO176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGHDFC  PLQPO176KB-A*l 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGDDFC  PLQPO176KB-A*l 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDFC  PLQP0176KB-A 1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDFC  PLQP0176KB-A 1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYHDFC  PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYDDFC  PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWHDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWDDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWGDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWCDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDFC  PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDFC  PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDFC  PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDFC  PLQPO176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDLK ~ PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDLK ~ PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDLK ~ PTLGO145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R0O1DS0098EJ0180 Rev.1.80 RENESAS Page 9 of 208
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RX63N Group, RX631 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of
Pin and Pin Functions (176-Pin LQFP).
Figure 1.5 Pin Assignment (176-Pin LQFP)
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RX63N Group, RX631 Group

1. Overview

10

RX63N Group, RX631 Group
PTLGO100JA-A (100-pin TFLGA)

(Top view)

A B c D E F G H J K
PE2 PE3 PE4 PAO PA3 VSS vce PB7 PC1 pPC2
PE1 PD7 PE5 PAL PAS5 PA7 PB1 PB6 PCO PC3
PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 pCa PC5
PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51

VCC_ | USBO
PDO PD1 P47 P46 PA2 PB3 P52 P54 - -
usB DP
VSS_ | USBO
P43 P44 P42 P45 P41 P12 P53 P55 - -
usB DM
VREFLO| P40 |[VREFHO| VBATT | P34 P32 P27 P15 P13 P14
MD/
P07 | AvCCO | PJ3 RES# P35 P30 P16 P17 P20
FINED
VREFH | AVSSO | VREFL | XCOUT | VSS vce P31 P25 P21 P22
P05 EMLE | VCL XCIN | XTAL | EXTAL | P33 P26 P24 P23
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins.

1.10, List of Pins and Pin Functions (100-Pin LQFP).

For the pin configuration, see Table

10

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX63N Group, RX631 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply Bus (ETHERC, SClc, SCld,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSP, RIIC, CAN, IEB, S12AD,
LFBGA Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
H3 RES#
H4 P35 NMmI
H12 PA4 A4 MTIC5U/MTCLKA/ ET_MDC/TXD5/SMOSI5/ | IRQ5-DS
TIOCAL/TMRIO/PO20 SSDA5/SSLAO
H13 PA3 A3 MTIOCOD/MTCLKD/ ET_MDIO/RXD5/SMISO5/ | IRQ6-DS
TIOCDO/TCLKB/PO19 SSCL5
H14 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
H15 TRDATA3 PG7 D31
J1 EXTAL P36
J2 vce
J3 P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO/ IRQ4
POE2# USBO_DPRPD
Ja T™S PF3
J12 PA5 A5 TIOCB1/PO21 ET_LINKSTA/RSPCKA
J13 VSSs
J14 PA7 A7 TIOCB2/P0O23 ET_WOL/MISOA
Ji5 PA6 A6 MTIC5V/MTCLKB/ ET_EXOUT/CTS5#/
TIOCA2/TMCI3/PO22/ RTS5#/SS5#/MOSIA
POE2#
K1 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0/PCKO
K2 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXDO/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 | SMOSIO/SSDA6/SSDA0/
CTX0/USBO_VBUSEN/
VSYNC
K3 DI PF2 RXD1/SMISO1/SSCL1
K4 TCK/FINEC PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/PO26 ET_RX_CLK/REF50CK/
CTSA#IRTS4#/CTS6#/
RTS6#/SSA#/SS6#
K13 P71 CS1# ET_MDIO
K14 vce
K15 PBO A8 MTIC5W/TIOCA3/PO24 ET_ERXDL/RMII_RXD1/ | IRQ12
RXD4/RXD6/SMISO4/
SMISO6/SSCL4/SSCL6/
RSPCKA
L1 P31 MTIOC4D/TMCI2/PO9/ CTSI#/RTS1#/SS1#l IRQ1-DS
RTCIC1 SSLBO/USBO_DPUPE
L2 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB/USBO_DRPD
L3 TDO PFO TXD1/SMOSI1/SSDA1L
L4 P25 CSS5#/EDACKL | MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD/HSYNC
L12 PB6 Al4 MTIOC3D/TIOCAS/PO30 | ET_ETXD1/RMII_TXD1/
RXD9/SMISO9/SSCL9
L13 PB3 All MTIOCOA/MTIOCAA/ ET_RX_ER/RMII_RX_ER/
TIOCD3/TCLKD/TMOO/ SCK4/SCK6
PO27/POE3#
L14 PB1 A9 MTIOCOC/MTIOCAC/ ET_ERXDO/RMII_RXDO/ | IRQ4-DS
TIOCB3/TMCI0/PO25 TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/SSDA6
L15 P72 CS2# ET_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
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RX63N Group, RX631 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply Bus (ETHERC, SClc, SCld,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSP, RIIC, CAN, IEB, S12AD,
LFBGA Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
M2 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#
SMOSI1/SS3#/SSDAL/
MOsSIB
M3 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN/
TIOCB4/TMRI1/PO4 PIXCLK
M4 P86 TIOCAO PIXD1
M5 P13 MTIOCOB/TIOCA5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
M6 P56 WR2#/BC2#/ MTIOC3C/TIOCAL
EDACK1
M7 P54 ALE/EDACKO MTIOC4B/TMCI1 ET_LINKSTA/CTS2#/
RTS2#/SS2#/CTX1
VE] P53+2 BCLK
M9 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
M10 PC5 A21/CS2#] MTIOC3B/MTCLKD/ ET_ETXD2/SCK8/
WAIT# TIOCD6/TCLKF/TMRI2/ RSPCKA
PO29
M11 P81 EDACKO MTIOC3D/PO27 ET_ETXDO/RMII_TXDO/
RXD10/SMISO10/SSCL10
M12 P77 CSs7# PO23 ET_RX_ER/RMII_RX_ER/
TXD11/SMOSI11/SSDA11
M13 PB7 Al5 MTIOC3B/TIOCB5/PO31 | ET_CRS/RMII_CRS_DV/
TXD9/SMOSI9/SSDA9
M14 PBS A13 MTIOC2A/MTIOC1B/ ET_ETXDO/RMII_TXDO/
TIOCB4/TMRIL/PO29/ SCK9
POE1#
M15 PB4 Al12 TIOCA4/PO28 ET_TX_EN/
RMII_TXD_EN/CTS9#/
RTSO#/SS9#
N1 vce
N2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE/PIXD7
N3 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/USBO_DRPD/
TIOCC3/TMO0/PO2 PIXD6
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS/
PO13 USB1_DPUPE/PIXDO
N5 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
N6 P57 WAITH#/WR3#/
BC3#/EDREQ1
N7 P55 WAIT#] MTIOC4D/TMO3 ET_EXOUT/CRX1 IRQ10
EDREQO
N8 VCC_USB
N9 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
N10 PC7 A23/CS0# MTIOC3A/MTCLKB/ ET_COL/TXD8/SMOSI8/ | IRQ14
TIOCB6/TMO2/PO31 SSDA8/MISOA
N11 P82 EDREQ1 MTIOC4A/PO28 ET_ETXD1/RMII_TXD1/
TXD10/SMOSI10/SSDA10
N12 PC3 A19 MTIOC4D/TCLKB/PO24 | ET_TX_ER/TXD5/
SMOSI5/SSDAS/IETXD
N13 PCO A16 MTIOC3C/TCLKC/PO17 | ET_ERXD3/CTS5#/ IRQ14
RTS5#/SS5#/SSLAL/
SCL3
N14 P73 CS3# PO16 ET_WOL
N15 VSS
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (1/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD
145-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
TFLGA System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
Al AVSSO
A2 P07 IRQ15 ADTRGO#
A3 P40 IRQ8-DS ANO000
A4 P42 IRQ10-DS ANO002
A5 P45 IRQ13-DS ANO005
A6 P90 Al6 TXD7/SMOSI7/SSDA7 ANO014
A7 P92 Al18 RXD7/SMISO7/SSCL7 ANO16
A8 PD2 D2[A2/D2] MTIOC4D/TIOCAS8 MISOC/CRX0 IRQ2 ANO10
A9 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG6
A10 VSS
All P62 CS2#/RASH#H
Al2 PE1 D9[A9/D9] MTIOC4C/TIOCDY/ TXD12/SMOSI12/SSDA12/ ANEX1
PO18 TXDX12/SI0X12/SSLB2/
RSPCKB
Al13 PE3 D11[A11/D11] MTIOC4B/TIOCBY/ CTS12#/RTS12#/SS12#/ AN1
PO26/POES# MISOB/ET_ERXD3
B1 VREFH
B2 AVCCO
B3 P05 IRQ13 DA1
B4 VREFLO
B5 P43 IRQ11-DS ANO0O03
B6 P47 IRQ15-DS ANOO7
B7 P91 Al7 SCK7 ANO15
B8 PDO DO[A0/DOQ] TIOCA7 IRQO ANO08
B9 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO12
B10 VvCC
B11 P61 CS1#/SDCS#
B12 PE2 D10[A10/D10] MTIOC4A/TIOCA9/ RXD12/SMISO12/SSCL12/ | IRQ7-DS ANO
PO23 RXDX12/SSLB3/MOSIB
B13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO/ET_ERXD2 AN2
TIOCA10/PO28
C1 VREFL
Cc2 P02 T™MCI1 SCK6 IRQ10 ANO020
C3 VREFHO
Cc4 P41 IRQ9-DS ANO001
C5 P46 IRQ14-DS ANO06
C6 VSS
Cc7 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO009
TCLKG
c8 PD3 D3[A3/D3] TIOCB8/TCLKH/POES8# | RSPCKC IRQ3 ANO11
C9 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
C10 P63 CS3#/CAS#H
Ci1 PEO D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEXO0
C12 SDCLK P70
C13 VSS
D1 P00 TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO018
D2 PF5 IRQ4
D3 P03 IRQ11 DAO
D4 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO19
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RX63N Group, RX631 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (4/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCld, 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
94 VREFLO
95 P40 IRQ8-DS ANOOO
96 VREFHO
97 AVCCO
98 P07 IRQ15 ADTRGO#
99 AVSSO
100 P05 IRQ13 DA1

Note 1. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is
enabled.
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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 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (23/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 8800h MTU2 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8801h | MTU2 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8802h MTU2 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8804h MTU2 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8805h MTU2 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8806h | MTU2 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8808h MTU2 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 880Ah | MTU2 Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 8880h MTUS Timer counter U TCNTU 16 16 2,3 PCLKB 2 ICLK
0008 8882h MTUS Timer general register U TGRU 16 16 2,3 PCLKB 2ICLK
0008 8884h MTUS Timer control register U TCRU 8 8 2,3 PCLKB 2 ICLK
0008 8886h MTUS Timer 1/O control register U TIORU 8 8 2, 3 PCLKB 2ICLK
0008 8890h MTUS Timer counter V TCNTV 16 16 2,3 PCLKB 2 ICLK
0008 8892h MTUS Timer general register V TGRV 16 16 2,3 PCLKB 2ICLK
0008 8894h MTUS Timer control register V TCRV 8 8 2,3 PCLKB 2 ICLK
0008 8896h MTUS Timer 1/O control register V TIORV 8 8 2,3 PCLKB 2ICLK
0008 88A0h MTUS Timer counter W TCNTW 16 16 2,3 PCLKB 2 ICLK
0008 88A2h | MTU5 Timer general register W TGRW 16 16 2,3 PCLKB 2ICLK
0008 88A4h MTUS Timer control register W TCRW 8 8 2,3 PCLKB 2 ICLK
0008 88A6h | MTU5 Timer 1/O control register W TIORW 8 8 2,3 PCLKB 2ICLK
0008 88B2h MTUS Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 88B4h | MTU5 Timer start register TSTR 8 8 2,3 PCLKB 2ICLK
0008 88B6h MTUS Timer compare match clear register TCNTCMPCLR 8 8 2,3 PCLKB 2 ICLK
0008 8900h POE Input level control/status register 1 ICSR1 16 16 2, 3 PCLKB 2ICLK POE2a
0008 8902h POE Output level control/status register 1 OCSR1 16 16 2,3 PCLKB 2 ICLK
0008 8908h POE Input level control/status register 2 ICSR2 16 16 2, 3 PCLKB 2ICLK
0008 890Ah POE Software port output enable register SPOER 8 8 2,3 PCLKB 2 ICLK
0008 890Bh | POE Port output enable control register 1 POECR1 8 8 2,3 PCLKB 2ICLK
0008 890Ch | POE Port output enable control register 2 POECR2 8 8 2,3 PCLKB 2 ICLK
0008 890Eh | POE Input level control/status register 3 ICSR3 16 16 2,3 PCLKB 2ICLK
0008 9000h S12AD A/D control register ADCSR 8 8 2,3 PCLKB 2 ICLK S12ADa
0008 9004h | S12AD A/D channel select register 0 ADANSO 16 16 2,3 PCLKB 2ICLK
0008 9006h S12AD A/D channel select register 1 ADANS1 16 16 2,3 PCLKB 2 ICLK
0008 9008h S12AD A/D-converted value addition mode select register 0 ADADSO 16 16 2,3 PCLKB 2ICLK
0008 900Ah S12AD A/D-converted value addition mode select register 1 ADADS1 16 16 2,3 PCLKB 2 ICLK
0008 900Ch | S12AD A/D-converted value addition count select register ADADC 8 8 2,3 PCLKB 2ICLK
0008 900Eh S12AD A/D control extended register ADCER 16 16 2,3 PCLKB 2 ICLK
0008 9010h S12AD A/D start trigger select register ADSTRGR 8 8 2,3 PCLKB 2ICLK
0008 9012h S12AD A/D conversion extended input control register ADEXICR 16 16 2,3 PCLKB 2 ICLK
0008 901Ah | S12AD A/D temperature sensor data register ADTSDR 16 16 2,3 PCLKB 2ICLK
0008 901Ch | S12AD A/D internal reference voltage data register ADOCDR 16 16 2,3 PCLKB 2 ICLK
0008 9020h | S12AD A/D data register 0 ADDRO 16 16 2,3 PCLKB 2ICLK
0008 9022h S12AD A/D data register 1 ADDR1 16 16 2,3 PCLKB 2 ICLK
0008 9024h | S12AD A/D data register 2 ADDR2 16 16 2,3 PCLKB 2ICLK
0008 9026h S12AD A/D data register 3 ADDR3 16 16 2,3 PCLKB 2 ICLK
0008 9028h | S12AD A/D data register 4 ADDR4 16 16 2,3 PCLKB 2ICLK
0008 902Ah S12AD A/D data register 5 ADDR5 16 16 2,3 PCLKB 2 ICLK
0008 902Ch | S12AD A/D data register 6 ADDR6 16 16 2,3 PCLKB 2ICLK
0008 902Eh S12AD A/D data register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK
0008 9030h | S12AD A/D data register 8 ADDRS8 16 16 2,3 PCLKB 2ICLK
0008 9032h S12AD A/D data register 9 ADDR9 16 16 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (33/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C178h | MPC P70 pin function control register P70PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C179h | MPC P71 pin function control register P71PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Ah | MPC P72 pin function control register P72PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Bh | MPC P73 pin function control register P73PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Ch |MPC P74 pin function control register P74PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Dh | MPC P75 pin function control register P75PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Eh | MPC P76 pin function control register P76PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Fh | MPC P77 pin function control register P77PFS 8 8 2,3 PCLKB 2ICLK
0008 C180h | MPC P80 pin function control register P8OPFS 8 8 2,3 PCLKB 2 ICLK
0008 C181h | MPC P81 pin function control register P81PFS 8 8 2,3 PCLKB 2ICLK
0008 C182h | MPC P82 pin function control register P82PFS 8 8 2,3 PCLKB 2 ICLK
0008 C183h | MPC P83 pin function control register P83PFS 8 8 2,3 PCLKB 2ICLK
0008 C186h | MPC P86 pin function control register P86PFS 8 8 2,3 PCLKB 2 ICLK
0008 C187h | MPC P87 pin function control register P87PFS 8 8 2,3 PCLKB 2ICLK
0008 C188h | MPC P90 pin function control register P90PFS 8 8 2,3 PCLKB 2 ICLK
0008 C18%h | MPC P91 pin function control register P91PFS 8 8 2,3 PCLKB 2ICLK
0008 C18Ah | MPC P92 pin function control register P92PFS 8 8 2,3 PCLKB 2 ICLK
0008 C18Bh | MPC P93 pin function control register P93PFS 8 8 2,3 PCLKB 2ICLK
0008 C190h | MPC PAO pin function control register PAOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C191h | MPC PAL1 pin function control register PA1PFS 8 8 2,3 PCLKB 2ICLK
0008 C192h | MPC PA2 pin function control register PA2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C193h | MPC PA3 pin function control register PA3PFS 8 8 2,3 PCLKB 2ICLK
0008 C194h | MPC PA4 pin function control register PA4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C195h | MPC PAS5 pin function control register PA5PFS 8 8 2,3 PCLKB 2ICLK
0008 C196h | MPC PAG pin function control register PA6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C197h | MPC PA7 pin function control register PA7PFS 8 8 2,3 PCLKB 2ICLK
0008 C198h | MPC PBO pin function control register PBOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C19%9h | MPC PB1 pin function control register PB1PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Ah | MPC PB2 pin function control register PB2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Bh | MPC PB3 pin function control register PB3PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Ch | MPC PB4 pin function control register PB4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Dh | MPC PBS5 pin function control register PB5PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Eh | MPC PB6 pin function control register PB6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Fh | MPC PB7 pin function control register PB7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1AOh |MPC PCO pin function control register PCOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A1h [MPC PC1 pin function control register PC1PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A2h | MPC PC2 pin function control register PC2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A3h |[MPC PC3 pin function control register PC3PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A4h | MPC PC4 pin function control register PC4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A5h | MPC PC5 pin function control register PC5PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A6h | MPC PC6 pin function control register PC6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A7h [MPC PC7 pin function control register PC7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A8h | MPC PDO pin function control register PDOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A%h [MPC PD1 pin function control register PD1PFS 8 8 2,3 PCLKB 2ICLK
0008 C1AAh | MPC PD2 pin function control register PD2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1ABh |MPC PD3 pin function control register PD3PFS 8 8 2,3 PCLKB 2ICLK
0008 C1ACh | MPC PD4 pin function control register PD4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1ADh |[MPC PDS5 pin function control register PD5PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1AEh | MPC PD6 pin function control register PD6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1AFh |[MPC PD7 pin function control register PD7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1BOh | MPC PEO pin function control register PEOPFS 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (48/50)

Number of Access States
Module Register Number | Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
000A 02A0h | USB1 Pipe 5 transaction counter enable register PIPESTRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
000A 02A2h | USB1 Pipe 5 transaction counter register PIPESTRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0400h USB Deep standby USB transceiver control/pin monitor DPUSROR 32 32 9 PCLKB or | Rounded up
register more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0404h uUsB Deep standby USB suspend/resume interrupt register DPUSR1R 32 32 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)'6
000A 0500h | PDC PDC Control Register 0 PCCRO 32 32 2, 3PCLKA 2ICLK PDC
000A 0504h | PDC PDC Control Register 1 PCCR1 32 32 2, 3PCLKA 2 ICLK
000A 0508h | PDC PDC Status Register PCSR 32 32 2, 3PCLKA 2 ICLK
000A 050Ch | PDC PDC Pin Monitor Register PCMONR 32 32 2, 3PCLKA 2 ICLK
000A 0510h | PDC PDC Receive Data Register PCDR 32 32 2, 3PCLKA 2 ICLK
000A 0514h PDC Vertical Capture Register VCR 32 32 2, 3PCLKA 2 ICLK
000A 0518h PDC Horizontal Capture Register HCR 32 32 2, 3PCLKA 2 ICLK
000C 0000h | EDMAC EDMAC mode register EDMR 32 32 5,6 PCLKA — EDMAC
000C 0008h | EDMAC EDMAC transmit request register EDTRR 32 32 5,6 PCLKA —
000C 0010h EDMAC EDMAC receive request register EDRRR 32 32 5, 6 PCLKA —
000C 0018h | EDMAC Transmit descriptor list start address register TDLAR 32 32 5,6 PCLKA —
000C 0020h | EDMAC Receive descriptor list start address register RDLAR 32 32 5, 6 PCLKA —
000C 0028h | EDMAC ETHERC/EDMAC status register EESR 32 32 5,6 PCLKA —
000C 0030h | EDMAC ETHERC/EDMAC status interrupt permission register EESIPR 32 32 5, 6 PCLKA —
000C 0038h | EDMAC Transmit/receive status copy enable register TRSCER 32 32 5, 6 PCLKA —
000C 0040h | EDMAC Receive missed-frame counter register RMFCR 32 32 5, 6 PCLKA —
000C 0048h | EDMAC Transmit FIFO threshold register TFTR 32 32 5, 6 PCLKA —
000C 0050h | EDMAC FIFO depth register FDR 32 32 5, 6 PCLKA —
000C 0058h | EDMAC Receiving method control register RMCR 32 32 5,6 PCLKA —
000C 0064h EDMAC Transmit FIFO underrun counter TFUCR 32 32 5, 6 PCLKA —
000C 0068h | EDMAC Receive FIFO overflow counter RFOCR 32 32 5,6 PCLKA —
000C 006Ch | EDMAC Independent output signal setting register IOSR 32 32 5, 6 PCLKA — EDMAC
000C 0070h | EDMAC Flow control start FIFO threshold setting register FCFTR 32 32 5, 6 PCLKA —
000C 0078h | EDMAC Receive data padding insert register RPADIR 32 32 5,6 PCLKA —
000C 007Ch | EDMAC Transmit interrupt setting register TRIMD 32 32 5, 6 PCLKA —
000C 00C8h | EDMAC Receive buffer write address register RBWAR 32 32 5,6 PCLKA —
000C 00CCh | EDMAC Receive descriptor fetch address register RDFAR 32 32 5,6 PCLKA —
000C 00D4h | EDMAC Transmit buffer read address register TBRAR 32 32 5, 6 PCLKA —
000C 00D8h | EDMAC Transmit descriptor fetch address register TDFAR 32 32 5,6 PCLKA —
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RX63N Group, RX631 Group

5. Electrical Characteristics

Table 5.4

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

DC Characteristics (3) (for D and G Versions (-40 < Ta < +85°C))
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,

Item Symbol | Min. | Typ. | Max. Unit | Test Conditions
Supply o | Max.*2 [ — — 100 mA | ICLK = 100 MHz
1 o =
current* g Normal | Peripheral function: clock signal — 52 — PCLKA = 100MHz
A A PCLKB = 50 MHz
o supplied
E= FCLK =50 MHz
© Peripheral function: clock signal — 40 — BCLK = 100MHz
“8’_ stopped*4
3 | Sleep mode — 25 65
[0
c% All-module-clock-stop mode (reference — 20 38
S | value)
T
Increased by BGO operation*> — 15 —
Low-speed operating mode 1*6 — 4 — ICLK =1 MHz
Low-speed operating mode 2 — 1 — ICLK = 32.768
kHz
Software standby mode — 0.2 6
2 Power supplied to RAM and USB resume — 22 200 HA
° detecting unit
IS
1) Power not supplied | Power-on reset circuit — 21 60
S § to RAM and USB | and low-power
E £ | resume detecting consumption function
2 unit disabled
o
8 Power-on reset circuit — 6.2 28
a and low-power
Increase when the RTC is | When a crystal — 1.0 —
operating oscillator for low clock
loads is in use
When a crystal — 3.0 —
oscillator for standard
clock loads is in use
RTC operating while VCC | When a crystal — 0.9 — Vearr =2.0V,
is off (with the battery oscillator for low clock VCC =0V
t;g(;l:(up (fjuncélor;, ol?ly the | loads is in use — 16 — Vearr =33V,
C and sub-cloc VCC = 0V
oscillator operate)
When a crystal — 17 — VeatT = 2.0 V(for
oscillator for standard products with 100
clock loads is in use pins or more),
VBATT =23V
(for the 64-pin
product),
VCC =0V
—_— 3.3 —_ VBATT =33 V,
VCC =0V
Analog power | During 12-bit A/D conversion (including Iaveco — 2.3 3.2 mA
supply temperature sensor)
current*? . - - 9
During 10-bit A/D conversion IVREEH — 1.0 1.65 mA
During D/A conversion (per unit) — 0.7 1.0 mA
Waiting for A/D, D/A conversion (all units)*10 — — 25 35 UA
A/D, D/A converter in standby mode (all units)*10 — 0.1 4.0 UA
Reference During 12-bit A/D conversion I\VREFHO | — 0.6 0.7 mA
ES:’:;:tsuPply Waiting for 12-bit A/D conversion (per unit) — 0.5 0.6 mA
12-bit A/D converter in standby mode (per unit) — 0.1 2.0 HA
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RX63N Group, RX631 Group 5. Electrical Characteristics

5.3.2 Clock Timing

Table 5.12 Clock Timing (Except for Sub-Clock Related)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol Min. Typ. Max. Unit I:i?ltditions
P'ackages with 177 to 144 | tgeyc 20 — — ns Figure 5.3
BCLK pin output cycle time pins
Packages with 100 pins or 40 — — ns
less
BCLK pin output high pulse width tcH 5 — — ns
BCLK pin output low pulse width teL 5 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 5 ns
SDCLK pin output cycle time only 177 to 144 pin taeyc 20 — — ns
SDCLK pin output high pulse width tcH 5 — — ns
SDCLK pin output low pulse width tcH 5 — — ns
SDCLK pin output rising time tcH — — 5 ns
SDCLK pin output falling time ten — — 5 ns
EXTAL external clock input cycle time tExeye 50 — — ns Figure 5.4
EXTAL external clock input high pulse width tExH 20 — — ns
EXTAL external clock input low pulse width tExL 20 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time text — — 5 ns
EXTAL external clock input wait time*1 texwT 1 — — ms
Main clock frequency fMAIN 4 — 16 MHz
Main clock oscillator start-up time tMAINOSC — — —*3 ms Figure 5.5
Main clock oscillation stabilization wait time twanoscwT | — — —x4 ms
LOCO and IWDTCLK clock cycle time teye 6.96 8 9.4 ps
LOCO and IWDTCLK clock oscillation frequency fLoco 106.25 | 125 143.75 | kHz
LOCO and IWDTCLK clock oscillation stabilization wait time t ocowT — — 20 us Figure 5.6
HOCO clock oscillator oscillation frequency fhoco 45 50 55 MHz
HOCO clock oscillation stabilization wait time 1*2 tHocowT1 — — 18 ms Figure 5.7
HOCO clock oscillation stabilization wait time 2 tHocowT2 — — 2.0 ms Figure 5.8
HOCO clock power supply settling time thocopr — — 1 ms Figure 5.9
PLL clock frequency foLL 104 — 200 MHz
PLL lock time PLL operation started tpLL1 — — 500 Hs Figure 5.10
\I,DV::_t glr;)]cek oscillation stabilization g];tgirller::?c::\] E:sd;ettle d teLLwTl — — —*5 ms
PLL lock time E;fb rc:eprenrslitri]o;\I os;irted tpr L2 — — tJthglﬂisc ms Figure 5.11
PLL clock oscillation stabilization oscillation has settled teLLwT2 — — —*5 ms
wait time
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RX63N Group, RX631 Group 5. Electrical Characteristics
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Figure 5.5 Main Clock Oscillation Start Timing
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Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing
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Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the OFS1.HOCOEN
Bit to 0)
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Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the
HOCOCR.HCSTP Bit)
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.9 Oscillation Stop Detection Timing

Table 5.34

Oscillation Stop Detection Circuit Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga11 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Detection time tar — — 1 ms Figure 5.67

Main clock or
PLL clock

OSTDSR.OSTDF 7l

ocows [T\ [\
ICLK \ ’ \ ’ \ ’} ’ \ ’

Figure 5.67  Oscillation Stop Detection Timing
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-176V | 0.459
X4 E
S
l | <
v [s] <
E
R | 0000000DO000000 @
P CO0OO0O00O0OPOOOOOOO Reference Dimension in Millimeters
N | 00O0O0000O0O00000GC Symbol |y N v
M | 00O00000PO0O0000G _ n om ax
L | 0000 0000 5] D — | 130 | —
K | 0000 0000 =
J | cooo0 0000 E] | — | B0 | —
H oSO [S2S; v N N 0.15
6 | 0000 0000
F | 0000 0000 w — | — | 020
E | 0000 0000 A 140
D | OO0O000O0ODOOOOO00 -
c | 0000000POOOOO00 A1 | 035 | 040 | 045
B | 0000000 OO0O00O000 a 0.80
A | 00000QODO00000G :
b 045 | 050 | 055
123 45(6/7 8 910 1121314 15 % 0.08
2b [$[ox @[S]A B] y | — ] — ] ow0
Y 0.2
o [ — [ — [ —
e [ — [ — [ —
[Zo] | — | 090 | —
[ze] | — | 090 | —
Figure B 176-pin LFBGA (PLBG0176GA-A)
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP64-10x10-0.50 | PLQPO064KB-A | 64P6Q-A/FP-64K/FP-64KV | 03g |
Ho
‘o
AARRARRARARRRALR
H 1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
49 2 2. DIMENSION "*3" DOES NOT

INCLUDE TRIM OFFSET.

O

He

Dimension in Millimeters
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RX63N Group, RX631 Group

REVISION HISTORY

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

Description
Rev. Date P Classification
Page | Summary
1.80 |May 13. 2014 |Features
1 ‘Operating temp. range chaged, Unique ID added
1. Overview
2to7 Table 1.1 Outline of Specifications: Operating temperature changed, Unique ID
and Note 2, added
8 Table 1.2 Comparison of Functions for Different Packages: Unique ID, added
9to 16 |Table 1.3 List of Products, changed and Note 2, added TN-RX*-A092A/J
17 Figure 1.1 How to Read the Product Part Number: Operating temperature range,
changed
19, 23 Table 1.4 Pin Functions: VBATT and USB power pins, changed

3. Address Space

76

Figure 3.1 Memory Map in Each Operating Mode, changed

TN-RX*-A081A/E

77

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

TN-RX*-A081A/E

5. Electrical Characteristics

130 Table 5.1 Absolute Maximum Ratings: Operating temperature, changed
131 Table 5.2 DC Characteristics (1): Note 1, chaged
133 to 134 |Table 5.4 DC Characteristics (3) (for D and G Versions (-40 < Ta < +85°C)): Title
13510 136 |Table 5.5 DC Characteristics (4) (for G Version (-85 < Ta < +105°C)), added
1921 Table 5.12 Clock Timing (Except for Sub-Clock Related): LOCO changed to TN-RX*-A097A/J
LOCO and IWDTCLKB
144 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, added TN-RX*-A097A/J
189 Figure 5.68 Battery Backup Function Characteristics changed

All trademarks and registered trademarks are the property of their respective owners.
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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

use of these circuits, software, or information.

others.

third parties arising from such alteration, ication, copy or otherwise mi: iation of Renesas Electronics product.

the product's quality grade, as indicated below.

equipment; and industrial robots etc.

use of Renesas Electronics products beyond such specified ranges.

redundancy, fire control and malfunction prevention, appropriate for aging ion or any other iate measure:

ictor products and 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

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

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

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

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

"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

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

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

regulations and follow the procedures required by such laws and regulations.
10.

IS

products.

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

Because the evaluation of software alone is very difficult,

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

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

Itis 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

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.
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