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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, Ethernet, I12C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
133

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

176-LQFP

176-LFQFP (24x24)
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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

A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 Vvss | vcc | PG7 PAG PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VSS PE7 PG3 PAO PAl PA2 PA7 | vccC PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 | vCC | PG2 PG4 PG6 PA3 VSsS P71 PB3 PB7 PCO pC2 P76 | 13
12| P60 VSS P62 PE5 PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PGl | vcc P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 VSs | 10

9| vcc | Pos | PD3 | PD5 RX63N Group P50 P51 P52 P84 |9
RX631 Group
8| Poa | PoL | PDZ | vss PTBGO176GA-A psg | VOO | USBL | USBL_ | g
(176-pin LFBGA)
; ; VSS_ | UsSBO_
7| vss | P92 | PDO | P95 (Top perspective view) PS4 | PS5 | [ F op |7
VCC_ | USBO_
6| vcc P91 P90 P93 P56 P57 USE oM | ©
5| P46 P47 P45 P44 P13 P12 P10 P11 | 5
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 | 4
MD/
3|VREFLO| P40 |VREFHO| P03 PF5 P33 | L\ED | RES# | P34 PF2 PFO P24 p22 P87 P16 | 3
2|AvCCO| PO7 |VREFH| P02 | EMLE | VCL [XCOUT| VSS | vcC P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | P05 |VREFL | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 vcC | Vss P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.4 Pin Assignment (176-Pin LFBGA)
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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 1.8 List of Pins and Pin Functions (144-Pin LQFP) (5/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD

144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD

LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO009

TCLKG

126 PDO DO[AO/DO] TIOCA7 IRQO ANO008
127 P93 Al19 CTST#/RTST#/ISST# ANO17
128 P92 Al18 RXD7/SMISO7/SSCL7 ANO016
129 P91 Al7 SCK7 ANO15
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 ANO014
132 VCC
133 P47 IRQ15-DS ANO0O07
134 P46 IRQ14-DS ANO006
135 P45 IRQ13-DS ANO05
136 P44 IRQ12-DS AN004
137 P43 IRQ11-DS ANO003
138 P42 IRQ10-DS ANO002
139 P41 IRQ9-DS ANO001
140 VREFLO
141 P40 IRQ8-DS ANO0O
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

Note 1. 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.
Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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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 1.11 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 1. Overview
Table 1.13 List of Pins and Pin Functions (48-Pin LQFP) (2/2)
Pin
Number Timer Communications
Power Supply
48-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCId, RSPI, RIIC, CAN,
LQFP System Control | /O Port POE2a) IEB, USB) Interrupt S12ADa, DAa
29 PBO/ MTIC5W/TIOCA3/P0O24 RXD6/SMISO6/SSCL6/ IRQ12
PCO RSPCKA
30 VSS
31 PA6 MTIC5V/MTCLKB/TIOCA2/ | CTS5#/RTS5#/SS5#/
TMCI3/PO22/POE2# MOSIA
32 PA4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDAS5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
33 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
34 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
35 PE4 MTIOC4D/MTIOC1A/ SSLBO ANO012
PO28
36 PE3 MTIOC4B/PO26/POES8# CTS12#/RTS12#/SS12#/ ANO11
MISOB
37 PE2 MTIOC4A/PO23 RXD12/SMIS0O12/SSCL12/ | IRQ7-DS ANO10
RXDX12/
SSLB3/MOSIB
38 PE1 MTIOC4C/PO18 TXD12/SMISO12/SSDA12/ ANO09
TXDX12/SI0X12/SSLB2/
RSPCKB
39 VREFL
40 P46 IRQ14-DS ANO006
41 VREFH
42 P42 IRQ10-DS ANO002
43 P41 IRQ9-DS ANO0O1
44 VREFLO
45 P40 IRQ8-DS ANO00O
46 VREFHO
47 AVCCO
48 AVSSO
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (2/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 201Ch | DMACO DMA transfer enable register DMCNT 8 8 2 ICLK DMACA
0008 201Dh | DMACO DMA software start register DMREQ 8 8 2 ICLK DMACA
0008 201Eh DMACO DMA status register DMSTS 8 8 2 ICLK
0008 201Fh | DMACO DMA activation source flag control register DMCSL 8 8 2ICLK
0008 2040h DMAC1 DMA source address register DMSAR 32 32 2 ICLK
0008 2044h | DMAC1 DMA destination address register DMDAR 32 32 2ICLK
0008 2048h DMAC1 DMA transfer count register DMCRA 32 32 2 ICLK
0008 204Ch | DMAC1 DMA block transfer count register DMCRB 16 16 2ICLK
0008 2050h DMAC1 DMA transfer mode register DMTMD 16 16 2 ICLK
0008 2053h DMAC1 DMA interrupt setting register DMINT 8 8 2ICLK
0008 2054h DMAC1 DMA address mode register DMAMD 16 16 2 ICLK
0008 205Ch | DMAC1 DMA transfer enable register DMCNT 8 8 2ICLK
0008 205Dh | DMAC1 DMA software start register DMREQ 8 8 2 ICLK
0008 205Eh | DMAC1 DMA status register DMSTS 8 8 2ICLK
0008 205Fh DMAC1 DMA activation source flag control register DMCSL 8 8 2 ICLK
0008 2080h DMAC2 DMA source address register DMSAR 32 32 2ICLK
0008 2084h | DMAC2 DMA destination address register DMDAR 32 32 2 ICLK
0008 2088h DMAC2 DMA transfer count register DMCRA 32 32 2ICLK
0008 208Ch | DMAC2 DMA block transfer count register DMCRB 16 16 2 ICLK
0008 2090h DMAC2 DMA transfer mode register DMTMD 16 16 2ICLK
0008 2093h DMAC2 DMA interrupt setting register DMINT 8 8 2 ICLK
0008 2094h DMAC2 DMA address mode register DMAMD 16 16 2ICLK
0008 209Ch | DMAC2 DMA transfer enable register DMCNT 8 8 2 ICLK
0008 209Dh | DMAC2 DMA software start register DMREQ 8 8 2 ICLK
0008 209Eh DMAC2 DMA status register DMSTS 8 8 2 ICLK
0008 209Fh | DMAC2 DMA activation source flag control register DMCSL 8 8 2ICLK
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 2 ICLK
0008 20CCh | DMAC3 DMA block transfer count register DMCRB 16 16 2ICLK
0008 20D0Oh | DMAC3 DMA transfer mode register DMTMD 16 16 2 ICLK
0008 20D3h | DMAC3 DMA interrupt setting register DMINT 8 8 2ICLK
0008 20D4h | DMAC3 DMA address mode register DMAMD 16 16 2 ICLK
0008 20DCh | DMAC3 DMA transfer enable register DMCNT 8 8 2ICLK
0008 20DDh | DMAC3 DMA software start register DMREQ 8 8 2 ICLK
0008 20DEh | DMAC3 DMA status register DMSTS 8 8 2ICLK
0008 20DFh | DMAC3 DMA activation source flag control register DMCSL 8 8 2 ICLK
0008 2200h DMAC DMACA module activation register DMAST 8 8 2ICLK
0008 2400h DTC DTC control register DTCCR 8 8 2 ICLK DTCa
0008 2404h DTC DTC vector base register DTCVBR 32 32 2ICLK
0008 2408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK
0008 240Ch | DTC DTC module start register DTCST 8 8 2ICLK
0008 240Eh DTC DTC status register DTCSTS 16 16 2 ICLK
0008 2800h EXDMACO | EXDMA source address register EDMSAR 32 32 1,2 BCLK EXDMACa
0008 2804h EXDMACO EXDMA destination address register EDMDAR 32 32 1, 2 BCLK
0008 2808h EXDMACO | EXDMA transfer count register EDMCRA 32 32 1,2 BCLK
0008 280Ch EXDMACO EXDMA block transfer count register EDMCRB 16 16 1, 2 BCLK
0008 2810h EXDMACO | EXDMA transfer mode register EDMTMD 16 16 1,2 BCLK
0008 2812h EXDMACO | EXDMA output setting register EDMOMD 8 8 1,2 BCLK
0008 2813h EXDMACO | EXDMA interrupt setting register EDMINT 8 8 1,2 BCLK
0008 2814h EXDMACO EXDMA address mode register EDMAMD 32 32 1, 2 BCLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (16/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 814Ch | TPU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
0008 814Eh | TPU3 Timer general register D TGRD 16 16 2,3 PCLKB 2ICLK
0008 8150h TPU4 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8151h | TPU4 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8152h TPU4 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8154h TPU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8155h TPU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8156h | TPU4 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8158h TPU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 815Ah | TPU4 Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 8160h TPUS Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8161h | TPU5S Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8162h TPUS Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8164h TPUS Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8165h TPUS Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8166h | TPUS Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8168h TPUS Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 816Ah | TPUS Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 8170h TPUB Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK
0008 8171h TPUB Timer synchronous register TSYR 8 8 2,3 PCLKB 2ICLK
0008 8178h TPU6 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 8179h TPU7 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 817Ah TPU8 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Bh | TPU9 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 817Ch TPU10 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Dh | TPU11 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 8180h TPU6 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8181h | TPU6 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8182h TPU6 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8183h TPU6 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8185h TPU6 Timer status register TSR 8 8 2, 3 PCLKB 2ICLK
0008 8186h TPUB Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8188h TPU6 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 818Ah | TPU6 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 818Ch | TPU6 Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 818Eh | TPU6 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8190h TPU7 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8191h TPU7 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8192h TPU7 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2ICLK
0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8195h TPU7 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 8196h TPU7 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8198h TPU7 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 819Ah | TPU7 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81A0h | TPU8 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81A1h TPU8 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81A2h | TPU8 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2ICLK
0008 81A4h | TPU8 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81A5h | TPU8 Timer status register TSR 8 8 2, 3 PCLKB 2ICLK
0008 81A6h TPU8 Timer counter TCNT 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) (17/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 81A8h | TPU8 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK TPUa
0008 81AAh | TPU8 Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 81B0Oh TPU9 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81B1h | TPU9 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 81B2h TPU9 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 81B3h | TPU9 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
0008 81B4h | TPU9 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81B5h | TPU9 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 81B6h TPU9 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 81B8h | TPU9 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 81BAh | TPU9 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81BCh | TPU9 Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 81BEh | TPU9 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 81COh | TPU10 Timer control register TCR 8 8 2,3 PCLKB 2ICLK
0008 81C1h TPU10 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81C2h | TPU10 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2ICLK
0008 81C4h | TPU10 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81C5h | TPU10 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 81C6h TPU10 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 81C8h | TPU10 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 81CAh | TPU10 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81D0Oh | TPU11 Timer control register TCR 8 8 2,3 PCLKB 2ICLK
0008 81D1h TPUL1 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81D2h | TPU11 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2ICLK
0008 81D4h | TPU11 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81D5h | TPU11 Timer status register TSR 8 8 2, 3 PCLKB 2ICLK
0008 81D6h TPUL1 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 81D8h | TPU11 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 81DAh | TPU11 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81E6h | PPGO PPG output control register PCR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E7h PPGO PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 81E8h | PPGO Next data enable register H NDERH 8 8 2,3 PCLKB 2ICLK
0008 81E9h PPGO Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK
0008 81EAh | PPGO Output data register H PODRH 8 8 2,3 PCLKB 2ICLK
0008 81EBh PPGO Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK
0008 PPGO Next data register H NDRH 8 8 2,3 PCLKB 2ICLK
81ECh™
0008 PPGO Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK
81EDh"2
0008 81EENh*L | PPGO Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK
0008 81EFh*2 | PPGO Next data register L NDRL2 8 8 2,3 PCLKB 2ICLK
0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2,3 PCLKB 2 ICLK
0008 81F6h | PPG1 PPG output control register PCR 8 8 2,3 PCLKB 2ICLK
0008 81F7h PPG1 PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 81F8h [ PPG1 Next data enable register H NDERH 8 8 2,3 PCLKB 2ICLK
0008 81F9h | PPG1 Next data enable register L NDERL 8 8 2,3 PCLKB 2ICLK
0008 81FAh | PPG1 Output data register H PODRH 8 8 2,3 PCLKB 2ICLK
0008 81FBh | PPG1 Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK
0008 81FCh*3 | PPG1 Next data register H NDRH 8 8 2,3 PCLKB 2ICLK
0008 81FDh*4 | PPG1 Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK
0008 81FEh™3 | PPG1 Next data register H NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81FFh*4 | PPG1 Next data register L NDRL2 8 8 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) (22/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 862Ah MTU4 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK MTU2a
0008 862Ch | MTU3 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 862Dh MTU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2,3 PCLKB 2ICLK
0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2,3 PCLKB 2 ICLK
0008 8632h MTU Timer buffer transfer set register TBTER 8 8 2,3 PCLKB 2ICLK
0008 8634h MTU Timer dead time enable register TDER 8 8 2,3 PCLKB 2 ICLK
0008 8636h MTU Timer output level buffer register TOLBR 8 8 2,3 PCLKB 2 ICLK
0008 8638h MTU3 Timer buffer operation transfer mode register TBTM 8 8 2,3 PCLKB 2 ICLK
0008 863%h MTU4 Timer buffer operation transfer mode register TBTM 8 8 2,3 PCLKB 2ICLK
0008 8640h MTU4 Timer A/D converter start request control register TADCR 16 16 2,3 PCLKB 2 ICLK
0008 8644h MTU4 Timer A/D converter start request cycle set register A TADCORA 16 16 2,3 PCLKB 2ICLK
0008 8646h MTU4 Timer A/D converter start request cycle set register B TADCORB 16 16 2,3 PCLKB 2 ICLK
0008 8648h MTU4 Timer A/D converter start request cycle set buffer TADCOBRA 16 16 2,3 PCLKB 2ICLK
register A
0008 864Ah MTU4 Timer A/D converter start request cycle set buffer TADCOBRB 16 16 2,3 PCLKB 2 ICLK
register B

0008 8660h MTU Timer waveform control register TWCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8680h MTU Timer start register TSTR 8 8,16 2,3 PCLKB 2 ICLK
0008 8681h MTU Timer synchronous register TSYR 8 8,16 2,3 PCLKB 2ICLK
0008 8684h MTU Timer read/write enable register TRWER 8 8,16 2,3 PCLKB 2 ICLK
0008 8690h MTUO Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8691h MTU1 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8692h MTU2 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8693h MTU3 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8694h MTU4 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8695h MTUS Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8700h MTUO Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8701h MTUO Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8702h MTUO Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8703h MTUO Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8704h MTUO Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8705h MTUO Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8706h MTUO Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8708h MTUO Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 870Ah MTUO Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 870Ch | MTUO Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 870Eh MTUO Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8720h MTUO Timer general register E TGRE 16 16 2,3 PCLKB 2ICLK
0008 8722h MTUO Timer general register F TGRF 16 16 2,3 PCLKB 2 ICLK
0008 8724h MTUO Timer interrupt enable register2 TIER2 8 8 2,3 PCLKB 2ICLK
0008 8726h MTUO Timer buffer operation transfer mode register TBTM 8 8 2,3 PCLKB 2 ICLK
0008 8780h MTU1 Timer control register TCR 8 8 2,3 PCLKB 2ICLK
0008 8781h MTU1 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8782h MTU1 Timer 1/O control register TIOR 8 8 2, 3 PCLKB 2ICLK
0008 8784h MTU1 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8785h MTU1 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 8786h MTU1 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8788h MTU1 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 878Ah MTU1 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8790h MTU1 Timer input capture control register TICCR 8 8 2,3 PCLKB 2ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1

List of /0O Registers (Address Order) (44/50)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access States

ICLK>PCLK

ICLK<PCLK

Related
Function

000A 0230h

USB1

Interrupt enable register 0

INTENBO

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0236h

UsB1

BRDY interrupt enable register

BRDYENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0238h

USB1

NRDY interrupt enable register

NRDYENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 023Ah

USB1

BEMP interrupt enable register

BEMPENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 023Ch

UsB1

SOF output configuration register

SOFCFG

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0240h

USB1

Interrupt status register 0

INTSTSO

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0246h

USB1

BRDY interrupt status register

BRDYSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0248h

UsB1

NRDY interrupt status register

NRDYSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

USBa

000A 024Ah

USB1

BEMP interrupt status register

BEMPSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 024Ch

USB1

Frame number register

FRMNUM

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
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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

MOSCCR.MOSTP \
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T

twainosc
Main clock oscillator output m Z? & % \ / \ /

tmainoscwT

< »

Main clock N
L
4

Figure 5.5 Main Clock Oscillation Start Timing

LOCOCR.LCSTP,
ILOCOCR.ILCSTP

tLlocowt
|

LOCO, IWDTCLK clock W

Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing

£
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treswT

HOCOCR.HCSTP
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2
thocowr1

Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the OFS1.HOCOEN
Bit to 0)

£

RES# _7

£
7
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tHocowT2 .
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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

BCLK pin _]

Byte write strobe mode

1-write strobe mode

Common to both byte write strobe
mode and 1-write strobe mode

CSWWAIT:2
WRON:1
WDON:1*! CSWOFF:2
CSON:0 WDOFF:1*!
TWl TW2 Tend Tnl Tn2
le—>| tap el tap
<> taD le—>| tap
<> tgcp > tacp
«—> tesp tesp

twrp

WR3# to WRO#, WR# (Write)

twrp

twop

“>| twon

D31 to DO (Write)

Notel. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.20

External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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RX63N Group, RX631 Group 5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.19 Timing of On-Chip Peripheral Modules (1)
Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO0 = 2.7 V to AVCCO,
VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
1/0 ports Input data pulse width tPrw 15 — tpeye Figure 5.34
MTU/TPU | Input capture input pulse Single-edge tricw 15 — tpeye Figure 5.35
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tpeye Figure 5.36
Setting tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode
POE POE# input pulse width troEW 15 — toeye Figure 5.37
8-bit timer | Timer clock pulse width Single-edge trMewH, 15 — toeye Figure 5.38
setting trmewL
Both-edge 25 —
setting
SCI Input clock cycle Asynchronous tseyc 4 — tpeye Figure 5.39
Clock 6 —
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 tsckf — 20 ns
Transmit data delay time Clock trxp — 40 ns Figure 5.40
synchronous
Receive data setup time Clock trxs 40 — ns
synchronous
Receive data hold time Clock tRxH 40 — ns
synchronous
A/ID 10-bit A/D converter trigger input pulse width trrRew 15 — toeye Figure 5.41
converter 12-bit A/D converter trigger input pulse width 15 —
Note 1. tpcyc: PCLK cycle
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RX63N Group, RX631 Group 5. Electrical Characteristics
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Figure 5.50 RMII Reception Timing (Normal Operation)
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Figure 5.51  RMII Reception Timing (Error Occurrence)
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Figure 5.52  WOL Output Timing (RMII)
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.10

Table 5.35

Battery Backup Function Characteristics

Battery Backup Function Characteristics

Conditions: VCC = AVCCO =VREFH =VCC_USB =2.7t0 3.6 V, VREFHO = 2.7 V to AVCCO, Vgatt = 2.0 t0 3.6 V (for products
with 100 pins or more), VgatT = 2.3 to 3.6 V (for the 64-pin product)
VSS = AVSS0O = VREFL/VREFLO =VSS_USB =0V

Ta=Topr
Item Symbol Min. Typ. Max. Unit Z?)T)tditions
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \Y Figure 5.68
Lower-limit VgarT Voltage for power supply switching due to | Vgattsw 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tvOFFBATT 200 — — us

Note:

voltage level for switching to battery backup (VpetgaTT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

tvorreATT
D

area

""""""""""""""""""""""""""""""""""" I VCC voltage
____________________ vee /. - ----.vguaranteed range
VoeTsaTt eturn ffom battery
ackuyip not possity
Veartsw  J NG I VBATT voltage
VBATT VBATT uaranteed range
Switching pfoh|bited \’ VBATTT g g
e I “Swit¢hing prohibited™ ~ """~~~
Back wer > >|<
ackup powe VCC supply VBATT supply VCC supply

Note. When VCC falls below Vperearr, the voltage for switching to battery backup, make sure that VCC does not rise
above Vperparr during the VCC-off period required to start switching between power supplies.

The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vearrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.68

Battery Backup Function Characteristics
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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-TFLGA100-7x7-0.65 PTLG0100JA-A 100FOG
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Dimension in Millimeters

12345‘678910
Index mark

Symbol ["Min | Nom | Max
D 70 | —
E — | 70 | —
v | — | — 1015
w | — | — [0.20
A | — | — [105
el | — |065] —
b 10.31]0.35)|0.39
bs ]0.385/0.435/0.485
X — | — 1 0.08
y |— [ — 040
Zp | — |0.575] —
Ze | — |0.575] —

Figure F 100-pin TFLGA (PTLGO0100JA-A)
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