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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.
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RX63N Group, RX631 Group

1. Overview

May 13, 2014

Table 1.4 Pin Functions (5/6)
Classifications Pin Name 110 Description
Ethernet controller ET_MDIO 1/0 Inputs or outputs bidirectional signals for exchange of
management information between the RX63N Group and the
PHY-LSI.
Parallel data capture unit  PIXCLK Input Parallel data transfer clock
(PDC) VSYNC Input Vertical synchronization signal
HSYNC Input Horizontal synchronization signal
PIXD7 to PIXDO Input 8-bit data
PCKO Output Outputs parallel data transfer clock signal
USB power pins VCC_USB Input Power supply pin. When the USB is not to be used, connect it to
the VCC pin.
VSS_USB Input Ground pin. When the USB is not to be used, connect it to the
VSS pin.
USB 2.0 host/function USBO_DP, USB1_DP 110 Inputs or outputs USB transceiver D+ data.
module USBO_DM, USB1_DM 110 Inputs or outputs USB transceiver D- data.
USBO0_VBUS, USB1_VBUS Input Input pins for detection of connection and disconnection of the
USB cable.
USBO_EXICEN Output Output pin for control the low power of the OTG chip.
USBO_VBUSEN Output Supply enable pin of VBUS (5 V) for the OTG chip.
USBO_OVRCURA, Input Input pin for detection of external over current.
USBO_OVRCURSB,
USBO_ID Input ID input pin of mini-AB connector at the OTG operation.
USBO_DPUPE, Output Pull-up control pins of the D+ signal at the function operation.
USB1_DPUPE
USBO_DPRPD Output Pull-down control pins of the D+ signal at the host operation.
USBO_DRPD Output Pull-down control pins of the D- signal at the host operation.
CAN module CRXO0 to CRX2 Input Input pin.
CTX0 to CTX2 Output Output pin.
Serial peripheral RSPCKA, RSPCKB 110 Clock input/output pin.
interface RSPCKC
MOSIA, MOSIB, MOSIC 110 Inputs or outputs data output from the master.
MISOA, MISOB, MISOC 1/O Inputs or outputs data output from the slave.
SSLAO, SSLBO, SSLCO /0 Input or output pins slave selection
SSLA1 to SSLA3 Output Output pins slave selection
SSLB1 to SSLB3
SSLC1 to SSLC3
IEBus controller IERXD Input Input pin for data reception.
IETXD Output Output pin for data transmission.
Realtime clock RTCOUT Output Output pin for 1-Hz clock.
RTCICO to RTCIC2 Input Time capture event input pin
12-bit A/D converter ANO0O0O to ANO20 Input Input pins for the analog signals to be processed by the A/D
converter.
ADTRGO# Input Input pins for the external trigger signals that start the A/D
conversion.
10-bit A/D converter ANO to AN7 Input Input pins for the analog signals to be processed by the A/D
converter.
ANEXO0 Output Extended analog output pin
ANEX1 Input Extended analog input pin
ADTRG# Input Input pins for the external trigger signals that start the A/D
conversion.
D/A converter DAO, DAl Output Output pins for the analog signals to be processed by the D/A
converter.
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RX63N Group, RX631 Group

1. Overview

15 Pin Assignments

Figure 1.5 to Figure 1.12 show the pins assignments. Table 1.5 to Table 1.13 show the list of pins and pin functions.

Power pins and I/0 ports are shown in the pin assignment diagrams.

A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 vss | vcc PG7 PA6 PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VSS PE7 PG3 PAO PA1 PA2 PA7 vce PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 vce PG2 PG4 PG6 PA3 VSS 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 PG1 | vcC P61 P81 P82 PC6 | vcc |11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 VSs | 10
RX63N Group
9| vce P96 PD3 PD5 P50 P51 P52 P84 | 9
RX631 Group
PTLGOl??KA'A VCC USB1 USB1
8| P94 PD1 PD2 VSS . P53 - - -8
(177-pin TFLGA) use | oP | DM
Top perspective view
7| vss P92 PDO P95 ( PP P ) P54 pss | VSS- | USBO_| 4
UsB DP
VCC_ | USBO_
6| vcc P91 P90 P93 P56 P57 USE oM | ©
5| P46 P47 P45 P44 NC 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| PO3 PF5 P33 | L\Ep | 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 1.3 Pin Assignment (177-Pin TFLGA)
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RX63N Group, RX631 Group 1. Overview

Note 3. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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RX63N Group, RX631 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (5/5)
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
136 P64 CS4#/WE#
137 P63 CS3#/CASH#
138 P62 CS2#/RASH#
139 P61 CS1#/SDCS#
140 VSS
141 P60 CSO#
142 VCC
143 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
144 PG1 D25
145 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 AN6
146 PGO D24
147 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
148 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO12
149 P97 A23/D23
150 PD3 D3[A3/D3] TIOCB8/TCLKH/POE8# RSPCKC IRQ3 ANO11
151 VSS
152 P96 A22/D22
153 VCC
154 PD2 D2[A2/D2] MTIOCA4D/TIOCAS8 MISOC/CRX0 IRQ2 ANO10
155 P95 A21/D21
156 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO009

TCLKG

157 P94 A20/D20
158 PDO DO[A0/DO] TIOCA7 IRQO ANO08
159 P93 A19/D19 CTST#IRTST#/ISST# ANO17
160 P92 A18/D18 RXD7/SMISO7/SSCL7 ANO16
161 P91 A17/D17 SCK7 ANO15
162 VSS
163 P90 A16/D16 TXD7/SMOSI7/SSDA7 ANO14
164 VCC
165 P47 IRQ15-DS ANO0O07
166 P46 IRQ14-DS ANO006
167 P45 IRQ13-DS ANO0O05
168 P44 IRQ12-DS ANO004
169 P43 IRQ11-DS ANO0O03
170 P42 IRQ10-DS ANO002
171 P41 IRQ9-DS ANO0O1
172 VREFLO
173 P40 IRQ8-DS ANO0O
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the 1/0 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

RO1DS0098EJ0180 Rev.1.80
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (4/5)
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
L3 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ | SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
L4 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN/
TIOCB4/TMRI1/PO4 PIXCLK
L5 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
L8 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/SS10#/
ET_CRS/RMIl_CRS_DV
L9 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TIOCD6/TCLKF/TMRI2/ | ET_ETXD2
PO29
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TIOCC6/TCLKE/TMCI1/ | SS8#/SSLAO/ET_TX_CLK
PO25/POEO#
L11 PC2 A18 MTIOC4B/TCLKA/PO21 | RXD5/SMISO5/SSCL5/
SSLA3/IERXD/ET_RX_DV
L12 P73 CS3# PO16 ET_WOL
L13 VSS
M1 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/USBO_DRPD/PIXD6
TIOCC3/TMO0/PO2
M2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-DS/
PO15/POES8H# IETXD/PIXD3
M3 P86 TIOCAO PIXD1
M4 P12 TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TIOCA6/TMCI2/PO30 MOSIA/ET_ETXD3
M9 TRDATA1 P81 EDACKO MTIOC3D/PO27 RXD10/SMISO10/SSCL10/
ET_ETXDO/RMII_TXDO
M10 P77 CS7# PO23 TXD11/SMOSI11/SSDA11/
ET_RX_ER/RMII_RX_ER
M11 PCO Al6 MTIOC3C/TCLKC/PO17 | CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3/ET_ERXD3
M12 PC1 Al7 MTIOC3A/TCLKD/PO18 | SCK5/SSLA2/SDA3/ IRQ12
ET_ERXD2
M13 VCC
N1 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ IRQ9
TMCIO/PO1 SCL1/USBO_EXICEN/
PIXD5
N2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
N3 P87 TIOCA2 PIXD2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ | CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
N5 USB0O_DM
N6 USBO_DP

RO1DS0098EJ0180 Rev.1.80
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (5/5)
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
N7 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
N8 VSS
N9 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA/ET_COL
N10 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10/
ET_ETXD1/RMII_TXD1
N11 PC3 Al19 MTIOC4D/TCLKB/PO24 | TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER
N12 P75 CS5# PO20 SCK11/ET_ERXDO0/
RMII_RXDO
N13 P74 CS4a# PO19 CTS11#/RTS11#/SS11#/
ET_ERXD1/RMII_RXD1

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

RO1DS0098EJ0180 Rev.1.80
May 13, 2014
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RX63N Group, RX631 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (4/5)
Pin No. Timers Communications
Powgoscllipply 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)
H4 P15 MTIOCOB/ RXD1/SCK3/ IRQ5
MTCLKB/ SMISO1/SSCL1/
TIOCB2/ CRX1-DS
TCLKB/TMCI2/
PO13
H5 P55 WAIT#/ MTIOC4D/ CRX1/ET_EXOUT IRQ10
EDREQO TMO3
H6 P54 ALE/EDACKO MTIOC4B/ CTS2#IRTS2#/
TMCI1 SS2#/CTX1/
ET_LINKSTA
H7 PC7 A23/CSO# MTIOC3A/ TXD8/SMOSI8/ IRQ14
MTCLKB/ SSDAS8/MISOA/
TMO2/P0O31 ET_COL
H8 PC6 A22/CS1# MTIOC3C/ RXD8/SMISO8/ IRQ13
MTCLKA/ SSCL8/MOSIA/
TMCI2/PO30 ET_ETXD3
H9 PB6 Al4 MTIOC3D/ RXD9/SMISO9/
TIOCA5/PO30  SSCL9/ET_ETXD1/
RMII_TXD1
H10 PB7 Al5 MTIOC3B/ TXD9/SMOSI9/
TIOCB5/PO31  SSDA9/ET_CRS/
RMII_CRS_DV
Jl P24 CS4a#/ MTIOC4A/ SCK3/
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
J2 P21 MTIOC1B/ RXD0O/SMISO0/ IRQ9
TIOCAS3/ SSCLO/
TMCIO/PO1 USBO_EXICEN
J3 P17 MTIOC3A/ SCK1/TXD3/ IRQ7 ADTRG#
MTIOC3B/ SMOSI3/SSDA3/
TIOCBO/ MISOA/SDA2-DS/
TCLKD/TMO1/ IETXD
PO15/POES8#
J4 P13 MTIOCOB/ TXD2/SMOSI2/ IRQ3 ADTRG#
TIOCAS5/TMO3/ SSDA2/SDAO[FM+]
PO13
J5 VSS_USB
J6 VCC_USB
J7 P50 WRO#WR# TXD2/SMOSI2/
SSDA2/SSLB1
J8 PC4 A20/CS3# MTIOC3D/ SCK5/CTS8#/
MTCLKC/ RTS8#/SS8#/
TMCI1/PO25/ SSLAO/ET_TX_CLK
POEO#
J9 PCO Al6 MTIOC3C/ CTS5#/IRTS5#/ IRQ14
TCLKC/PO17 SS5#/SSLAL/
ET_ERXD3
J10 PC1 Al7 MTIOC3A/ SCK5/SSLA2/ IRQ12
TCLKD/PO18 ET_ERXD2
K1 P23 EDACKO MTIOC3D/ TXD3/CTSO#/
MTCLKD/ RTSO0#/SMOSI3/
TIOCD3/PO3 SSO#/SSDA3/
USBO_DPUPE
R01DS0098EJ0180 Rev.1.80 RENESAS Page 59 of 208
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (3/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 2818h EXDMACO EXDMA offset register EDMOFR 32 32 1,2 BCLK EXDMACa
0008 281Ch | EXDMACO | EXDMA transfer enable register EDMCNT 8 8 1,2 BCLK
0008 281Dh | EXDMACO | EXDMA software start register EDMREQ 8 8 1,2 BCLK
0008 281Eh | EXDMACO | EXDMA status register EDMSTS 8 8 1,2 BCLK
0008 2820h EXDMACO | EXDMA external request sense mode register EDMRMD 8 8 1,2 BCLK
0008 2821h EXDMACO | EXDMA external request flag register EDMERF 8 8 1,2 BCLK
0008 2822h EXDMACO | EXDMA peripheral request flag register EDMPRF 8 8 1,2 BCLK
0008 2840h EXDMAC1 | EXDMA source address register EDMSAR 32 32 1,2 BCLK
0008 2844h EXDMAC1 EXDMA destination address register EDMDAR 32 32 1, 2 BCLK
0008 2848h EXDMAC1 | EXDMA transfer count register EDMCRA 32 32 1,2 BCLK
0008 284Ch EXDMAC1 EXDMA block transfer count register EDMCRB 16 16 1, 2 BCLK
0008 2850h EXDMAC1 | EXDMA transfer mode register EDMTMD 16 16 1,2 BCLK
0008 2852h EXDMAC1 | EXDMA output setting register EDMOMD 8 8 1,2 BCLK
0008 2853h EXDMAC1 | EXDMA interrupt setting register EDMINT 8 8 1,2 BCLK
0008 2854h EXDMAC1 EXDMA address mode register EDMAMD 32 32 1,2 BCLK
0008 285Ch | EXDMAC1 | EXDMA transfer enable register EDMCNT 8 8 1,2 BCLK
0008 285Dh EXDMAC1 EXDMA software start register EDMREQ 8 8 1,2 BCLK
0008 285Eh | EXDMAC1 | EXDMA status register EDMSTS 8 8 1,2 BCLK
0008 2860h EXDMAC1 | EXDMA external request sense mode register EDMRMD 8 8 1,2 BCLK
0008 2861h EXDMAC1 | EXDMA external request flag register EDMERF 8 8 1,2 BCLK
0008 2862h EXDMAC1 [ EXDMA peripheral request flag register EDMPRF 8 8 1,2 BCLK
0008 2A00h | EXDMAC EXDMA module start register EDMAST 8 8 1,2 BCLK
0008 2BEOh EXDMAC Cluster buffer register 0 CLSBRO 32 32 1, 2 BCLK
0008 2BE4h | EXDMAC Cluster buffer register 1 CLSBR1 32 32 1,2 BCLK
0008 2BE8h EXDMAC Cluster buffer register 2 CLSBR2 32 32 1, 2 BCLK
0008 2BECh | EXDMAC Cluster buffer register 3 CLSBR3 32 32 1,2 BCLK
0008 2BFOh EXDMAC Cluster buffer register 4 CLSBR4 32 32 1, 2 BCLK
0008 2BF4h | EXDMAC Cluster buffer register 5 CLSBR5 32 32 1,2 BCLK
0008 2BF8h EXDMAC Cluster buffer register 6 CLSBR6 32 32 1, 2 BCLK
0008 2BFCh | EXDMAC Cluster buffer register 7 CLSBR7 32 32 1,2 BCLK
0008 3002h BSC CS0 mode register CSOMOD 16 16 1, 2 BCLK Buses
0008 3004h BSC CSO0 wait control register 1 CSOWCR1 32 32 1,2 BCLK
0008 3008h BSC CSO0 wait control register 2 CSOWCR2 32 32 1, 2 BCLK
0008 3012h | BSC CS1 mode register CS1IMOD 16 16 1,2 BCLK
0008 3014h BSC CS1 wait control register 1 CS1WCR1 32 32 1, 2 BCLK
0008 3018h BSC CS1 wait control register 2 CS1WCR2 32 32 1,2 BCLK
0008 3022h BSC CS2 mode register CS2MOD 16 16 1, 2 BCLK
0008 3024h BSC CS2 wait control register 1 CS2WCR1 32 32 1,2 BCLK
0008 3028h | BSC CS2 wait control register 2 CS2WCR2 32 32 1,2 BCLK
0008 3032h | BSC CS3 mode register CS3MOD 16 16 1,2 BCLK
0008 3034h BSC CS3 wait control register 1 CS3WCR1 32 32 1, 2 BCLK
0008 3038h BSC CS3 wait control register 2 CS3WCR2 32 32 1,2 BCLK
0008 3042h BSC CS4 mode register CS4MOD 16 16 1,2 BCLK
0008 3044h BSC CS4 wait control register 1 CS4WCR1 32 32 1,2 BCLK
0008 3048h BSC CS4 wait control register 2 CS4WCR2 32 32 1, 2 BCLK
0008 3052h | BSC CS5 mode register CS5MOD 16 16 1,2 BCLK
0008 3054h BSC CS5 wait control register 1 CS5WCR1 32 32 1, 2 BCLK
0008 3058h BSC CS5 wait control register 2 CS5WCR2 32 32 1,2 BCLK
0008 3062h BSC CS6 mode register CS6MOD 16 16 1, 2 BCLK
0008 3064h BSC CS6 wait control register 1 CS6WCR1 32 32 1,2 BCLK
0008 3068h BSC CS6 wait control register 2 CS6WCR2 32 32 1, 2 BCLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (8/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 70CBh | ICU Interrupt request register 203 IR203 8 8 2ICLK ICUb
0008 70D6h | ICU Interrupt request register 214 IR214 8 8 2 ICLK
0008 70D7h | ICU Interrupt request register 215 IR215 8 8 2 ICLK
0008 70D8h | ICU Interrupt request register 216 IR216 8 8 2 ICLK
0008 70D9%h | ICU Interrupt request register 217 IR217 8 8 2 ICLK
0008 70DAh | ICU Interrupt request register 218 IR218 8 8 2 ICLK
0008 70DBh | ICU Interrupt request register 219 IR219 8 8 2 ICLK
0008 70DCh |ICU Interrupt request register 220 IR220 8 8 2 ICLK
0008 70DDh | ICU Interrupt request register 221 IR221 8 8 2 ICLK
0008 70DEh | ICU Interrupt request register 222 IR222 8 8 2 ICLK
0008 70DFh | ICU Interrupt request register 223 IR223 8 8 2 ICLK
0008 70EOh ICU Interrupt request register 224 IR224 8 8 2 ICLK
0008 70E1lh ICU Interrupt request register 225 IR225 8 8 2 ICLK
0008 70E2h ICU Interrupt request register 226 IR226 8 8 2 ICLK
0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK
0008 70E4h ICU Interrupt request register 228 IR228 8 8 2 ICLK
0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK
0008 70E6h ICU Interrupt request register 230 IR230 8 8 2 ICLK
0008 70E7h ICU Interrupt request register 231 IR231 8 8 2 ICLK
0008 70E8h ICU Interrupt request register 232 IR232 8 8 2 ICLK
0008 70ESh ICU Interrupt request register 233 IR233 8 8 2 ICLK
0008 70EAh | ICU Interrupt request register 234 IR234 8 8 2 ICLK
0008 70EBh | ICU Interrupt request register 235 IR235 8 8 2 ICLK
0008 70ECh | ICU Interrupt request register 236 IR236 8 8 2 ICLK
0008 70EDh | ICU Interrupt request register 237 IR237 8 8 2 ICLK
0008 70EEh |ICU Interrupt request register 238 IR238 8 8 2 ICLK
0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK
0008 70F0h ICU Interrupt request register 240 IR240 8 8 2ICLK
0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK
0008 70F2h ICU Interrupt request register 242 IR242 8 8 2ICLK
0008 70F3h ICU Interrupt request register 243 IR243 8 8 2 ICLK
0008 70F4h ICU Interrupt request register 244 IR244 8 8 2ICLK
0008 70F5h ICU Interrupt request register 245 IR245 8 8 2 ICLK
0008 70F6h ICU Interrupt request register 246 IR246 8 8 2ICLK
0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK
0008 70F8h ICU Interrupt request register 248 IR248 8 8 2ICLK
0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK
0008 70FAh ICU Interrupt request register 250 IR250 8 8 2ICLK
0008 70FBh ICU Interrupt request register 251 IR251 8 8 2 ICLK
0008 70FCh | ICU Interrupt request register 252 IR252 8 8 2ICLK
0008 70FDh | ICU Interrupt request register 253 IR253 8 8 2 ICLK
0008 711Bh ICU DTC activation enable register 027 DTCERO027 8 8 2ICLK
0008 711Ch ICU DTC activation enable register 028 DTCERO028 8 8 2 ICLK
0008 711Dh | ICU DTC activation enable register 029 DTCER029 8 8 2ICLK
0008 711Eh ICU DTC activation enable register 030 DTCERO030 8 8 2 ICLK
0008 711Fh ICU DTC activation enable register 031 DTCERO031 8 8 2ICLK
0008 7121h ICU DTC activation enable register 033 DTCERO033 8 8 2 ICLK
0008 7122h ICU DTC activation enable register 034 DTCERO034 8 8 2ICLK
0008 7124h ICU DTC activation enable register 036 DTCERO036 8 8 2 ICLK
0008 7125h ICU DTC activation enable register 037 DTCERO037 8 8 2ICLK
0008 7127h ICU DTC activation enable register 039 DTCERO039 8 8 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1

List of 1/0O Registers (Address Order) (38/50)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access States

ICLK>PCLK

ICLK<PCLK

Related
Function

000A 0000h

USBO

System configuration control register

SYSCFG

16

16

3to 4 PCLKB

2,3ICLK

000A 0004h

USBO

System configuration status register 0

SYSSTSO

16

16

9 PCLKB or
more

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

000A 0008h

USBO

Device state control register 0

DVSTCTRO

16

16

9 PCLKB or
more

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

000A 0014h

USBO

CFIFO port register

CFIFO

16

8,16

310 4 PCLKB

2, 31ICLK

000A 0018h

USBO

DOFIFO port register

DOFIFO

16

8,16

3to 4 PCLKB

2,3ICLK

000A 001Ch

USBO

D1FIFO port register

D1FIFO

16

8,16

3to 4 PCLKB

2, 31CLK

000A 0020h

USBO

CFIFO port select register

CFIFOSEL

16

16

3to 4 PCLKB

2,3ICLK

000A 0022h

USBO

CFIFO port control register

CFIFOCTR

16

16

3to 4 PCLKB

2, 3ICLK

000A 0028h

USBO

DOFIFO port select register

DOFIFOSEL

16

16

3to 4 PCLKB

2,3ICLK

000A 002Ah

USBO

DOFIFO port control register

DOFIFOCTR

16

16

3to 4 PCLKB

2, 3ICLK

000A 002Ch

USBO

D1FIFO port select register

D1FIFOSEL

16

16

3to 4 PCLKB

2,3ICLK

000A 002Eh

USBO

D1FIFO port control register

D1FIFOCTR

16

16

3to 4 PCLKB

2, 3ICLK

000A 0030h

USBO

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 0032h

USBOo

Interrupt enable register 1

INTENB1

16

16

9 PCLKB or
more

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

000A 0036h

USBO

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 0038h

USBO

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)*6

USBa
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RX63N Group, RX631 Group

5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1

Absolute Maximum Ratings
Conditions: VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V

Iltem Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3t0 +4.6 \
VgatT POWer supply voltage VBaTT —0.3 to +4.6 \
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3to VCC + 0.3 \%
Input voltage (ports for 5 V tolerant*1) Vin -0.3t0 +5.8 \%
Reference power supply voltage VREFH -0.3to VCC +0.3 \%
Analog power supply voltage AVCC*2 -0.3t0 +4.6 \%
Analog input voltage Van -0.3toVCC +0.3 \%
Operating temperature D version Topr —40 to +85 °C
G version —40 to +105 °C
Storage temperature Tstg -55 to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

Note 1. Ports 07, 12 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.

Note 2. Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter is in use, do not leave the AVCCO, VREFH/
VREFHO, AVSS0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSSO0 and

VREFL/VREFLO pins to VSS, respectively.
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I L

T T
VCC ?

L

treswP

Internal reset f
(4 {C
» n
t

RESWT

Figure 5.1 Reset Input Timing at Power-On

treswp, tresws, tReswr, tResw

s—
RES# J% 7l
Internal reset \ f
{C L
P 4
t

Figure 5.2 Reset Input Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

SOSCCR.SOSTP \

£
2

tsusosc
Sub-clock oscillator output W\I\J
tsusoscwro ‘ #1
Sub-clock . % \ /

Note: This is the waiting period obtained by setting the SOCCWTCR.SSTS[4:0] bits.

Figure 5.12  Sub-Clock Oscillation Start Timing

5.3.3 Timing of Recovery from Low Power Consumption Modes

Table 5.14 Timing of Recovery from Low Power Consumption Modes

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCQO,
VSS = AVSS0 = VREFL/IVREFLO = VSS_USB =0 V, T, = To

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 5.13
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator s -
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tspyPE 1 — — ms
PLL circuit operating
Sub-clock oscillator operating tseysc 2 — — s
High-speed on-chip oscillator operating tseYHO — — 2 ms
Low-speed on-chip oscillator or IWDT-dedicated | tsgy o — — 800 ps
on-chip oscillator operating
Recovery time after cancellation of deep software standby mode | tpggy — — 1.0 ms Figure 5.14
Wait time after cancellation of deep software standby mode toseywT | 45 — 46 teye

Note:  The wait time varies depending on the state in which each oscillator was when the WAIT instruction was executed. The recovery
time when multiple oscillators are operating is the same period as that when the oscillator which requires the longest time of all

operating oscillators to recover is operating alone.
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RX63N Group, RX631 Group 5. Electrical Characteristics

SDRAM command ACT RD PRA
sockpn AN\ AN £ N\ \f A A A\
P 7
tap2 tab2 tap2 tap2
Al18to AO ] %A&?gss % Column Address C% C%
tap2 tap2 tan2 E’Tz
APt A_% A_JK j& PRA lk
Command —
tesp2 tesp2 tespz tesp2 tespz tespz
sbcs# | ;L ;IY ;ll
trasD trasD trasD trasD
RAS# | ;lY :;‘l( JY ;l(
tcasp tcasp
CAS#
twep twep
WE# l }
High
CKE (High)
toomp
DOMn |
tros2 | troH2
D31 to DO

Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.24 SDRAM Space Single Read Bus Timing
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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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5. Electrical Characteristics

Table 5.20

Timing of On-Chip Peripheral Modules (2)
Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 to 3.6 V*1, VREFHO = 2.7 V to AVCC0*1,

VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V,
PCLK = 8 to 50 MHz,

Ta=Topr

High drive output is selected by the drive capacity control register.

Item Symbol | Min. Max. Unit*2 | Test Conditions
RSPI | RSPCK clock cycle | Master tspeyc 2 4096 tpeye | Figure 5.42
Slave 8 4096 C = 30pF
RSPCK clock hlgh Master tSPCKWH (tSPcyc - tSPCKR — ns
pUISe width - tSPCKF) /2-3
Slave (tspeyc — tspckr | —
—tspckr) / 2
RSPCK clock low Master tspckwL (tSPcyc —tspckRr — ns
pUISe width - tSPCKF) /2-3
Slave (tspeyc — tspckr | —
—tspckr) / 2
RSPCK clock rise/ Output [packages with 17710 | tgpckr, | — 5 ns
fall time 144 pins] tspckf
Output [packages with 100 — 10
pins or less]
Input — 1 us
Data input setup time | Master VCC>3.0V | tgy 15 — ns Figure 5.43 to
[packages < — Figure 5.46
with 177 to Vee<3ov 20 C =30pF
144 pins]
Master [packages with 100 30 —
pins or less]
Slave 20 — tpeyc —
Data input hold time | Master ty 0 — ns
Slave 20 + 2 X tpeye —
SSL setup time Master tLEAD 1 8 tspeyc
Slave 4 — tpeyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpcyc
Note 1. When operation at 3.0 V or a lower voltage is needed, please contact a Renesas sales office.
Note 2. tpcyc: PCLK cycle
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5. Electrical Characteristics

RSPI Simple SPI
to
SSLmO to SSLm3 p s p s
output _Z_ _Z_
tiac
RSPCKm SCKn tsstr, tssr
CPOL=0 CKPOL =0 /
output output
RSPCKm SCKn
CPOL=1 CKPOL=1
output output
MISOm input SMISOm input LSBIN MSB IN
MOSIm output SMOSIm output \ I 1 55 s
X wmsBour )< DATA >§ LSB OUT >< IDLE ><MSB ouT
(m=AtoC) (n=0to 12) 1Kk 1 4 -
Figure 5.43 RSPl Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)
RSPI Simple SPI
tro
SSLmO to SSLm3 5 ¥ \F
output A . _X_ 7Xt
tiean ” tiac

RSPCKm SCKn tsstr, tssu

CPOL=0 CKPOL =1 /

output output —

RSPCKm SCKn 3

CPOL=1 CKPOL =0

output output

MISOm input SMISOm input LSB IN MSB IN

tor, tot
MOSIm output SMOSIm output 3 55 p s
§< MSB OUT >§ DATA >< Lssout X IDLE ><MSB ouT
(m=AtoC) (n=0to12) N ~
Figure 5.44  RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
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5. Electrical Characteristics

treL

RSPI Simple SPI
to
SSLmO SSn#
input input \ i 1
- 4 7Z \
tean tiac
RSPCKm SCKn
CPOL=0 CKPOL =0
input input 7
RSPCKm SCKn ——
CPOL=1 CKPOL =1 \
input input
ton too tReL

'717 A s N
MISOm output SMISOm output—<—:: MSB OUT §< DATA >§ LSB OUT Z MSB IN < msBouT

« K Vi

)7

tor, tof
MOSIm input SMOSIm input 18
DATA LSBIN MSB IN
(m=AtoC) (n=0to 12) 1,5/ /
Figure 5.45 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI
tro
SSLmO SSn#
input input \ i |
P P I 'Z \
tiean 4 tiac

RSPCKm SCKn
CPOL=0 CKPOL = 1 R /
input input
RSPCKm SCKn - 4
CPOL=1 CKPOL =0 /] \
input input

too

MISOm output SMIOSOn output (ﬁgg;g) ] - >g 5 . % e om ouT
rqd b
tsu ty tor, tor
[—>|
MOSIm input SMOSIn input
(m=AtoC) (n=0to 12) K
Figure 5.46 RSPl Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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RX63N Group, RX631 Group 5. Electrical Characteristics

tPCKcyc

t
PCKH ] ook

PCKO pin
output

teckr

trokL

Output load condition: VOH = VCC x 0.7, VOL=VCC % 0.3, IOH =-0.1 mA, IOL= 1.0 mA, C =15 pF

Figure 5.60 PDC Output Clock Characteristic
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.]|
P-LFQFP48-7x7-0.50 | PLQP0048KB-A | 48P6Q-A | 0.2
Hp
"y
36 25
REEREERELLE
1. DIMENSIONS "#1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
37 I i 24 2. DIMENSION "*3" DOES NOT
i s o 1 | INCLUDE TRIM OFFSET.
o i b
o — =
= =] bt
- — —r wl W
] | « * 5| o
] 1 | N Dimension in Millimeters
o — = Symbol Min [ Nom]| Max
f— — D 69|70/ 71
- — —r Terminal ti
6 | e ‘erminal cross section E 69 70 71
‘ v Ap [ — [ 14 —
CLEUEEELEEL) M— O
. p———————— He | 88| 90| 9.2
7 Index mark Al — | — 117
- At | 0 [01]02
F 4 s L bp [0.17/0.22]0.27
°lIy b1 | — 1020 —
7 © c 10.09(0.145] 0.20
[T, 1\ K L ° 0.145
H Ly 4 0° - 8°
e | —[05] —
@ ayTs] *3 b Detail F X — | — 1 0.08
Ok @ y [—|— 010
Zo | — |075] —
Ze | — |075] —
L 10.35] 05]0.65
Ly | — 110 —
Figure J 48-pin LQFP (PLQPO0048KB-A)
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