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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

384KB (384K x 8)

FLASH

32K x 8

128K x 8

2.7V ~ 3.6V

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

-40°C ~ 85°C (TA)

Surface Mount
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177-TFLGA (8x8)
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RX63N Group, RX631 Group

1. Overview
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Package type, number of pins, and pin pitch

FC: LQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LQFP/144/0.50
LK : TFLGA/145/0.50
LJ: TFLGA/100/0.65
FP: LQFP/100/0.50
LH: TFLGA/64/0.65
FM: LQFP/64/0.50

FL: LQFP/48/0.50

D: Operating temperature range: -40 to +85°C
G: Operating temperature range: -40 to +105°C

H: CAN included/DEU included/PDC not included

D: CAN included/DEU not included/PDC not included

G: CAN not included/DEU included/PDC not included

C: CAN not included/DEU not included/PDC not included

S: CAN included/DEU not included/PDC included

F (only 64-pin TFLGA) : CAN included/DEU not included/PDC not included

ROM, RAM and E2 data flash capacity
F : 2 Mbytes/256 Kbytes/32 Kbytes

: 2 Mbytes/192 Kbytes/32 Kbytes

: 2 Mbytes/128 Kbytes/32 Kbytes

1 1.5 Mbytes/256 Kbytes/32 Kbytes
1 1.5 Mbytes/192 Kbytes/32 Kbytes
1 1.5 Mbytes/128 Kbytes/32 Kbytes
1 1 Mbyte/256 Kbytes/32 Kbytes
-1 Mbyte/192 Kbytes/32 Kbytes

1 1 Mbyte/128 Kbytes/32 Kbytes

1 768 Kbytes/128 Kbytes/32 Kbytes
1 512 Kbytes/128 Kbytes/32 Kbytes
. 384 Kbytes/128 Kbytes/32 Kbytes
. 256 Kbytes/128 Kbytes/32 Kbytes
1 512 Kbytes/64 Kbytes/32 Kbytes

. 384 Kbytes/64 Kbytes/32 Kbytes

. 256 Kbytes/64 Kbytes/32 Kbytes

: 0 bytes/128 Kbytes/0 bytes
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Group name
3N : RX63N Group
31 : RX631 Group

Series name
RX600 Series

Type of memory
F : Flash memory version
S: ROMless version

Renesas MCU

Renesas semiconductor product

Figure 1.1

How to Read the Product Part No.
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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

RX631 Group
PTLGO0064JA-A (64-pin TFLGA)
(Top perspective view)

A B C D E F G H
8 PE3 PE4 PAO PA3 PBO PB3 PB6 PB7
7 PE2 PE1 PE5 PAl VSS PB5 PC3 PC2
6| VREFL P46 PEO PA4 VCC PB1 PC6 USB1_DP
5| VREFH P44 P43 PA6 PC4 P15 VCC_USB|USB1_DM
4| VREFLO P42 P41 P14 P16 PC5 VSS_USB|USBO_DP
3| VREFHO P40 EMLE P27 P30 P31 VCC_USB|USB0O_DM
2| AVCCO AVSSO |MD/FINED| RES# VBATT P35 P26 P17
1 P05 VCL XCIN XCOUT VSS VCC EXTAL XTAL

A B C D E F G H

Figure 1.10 Pin Assignment (64-pin TFLGA)
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RX63N Group, RX631 Group 1. Overview
Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (4/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, S12AD
144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSP, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
89 PAG A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#
TIOCA2/TMCI3/PO22/ | MOSIA/ET_EXOUT
POE2#
90 PAS5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA
91 vce
92 PA4 A4 MTICSU/MTCLKA/ TXD5/SMOSIS/SSDAS/ | IRQ5-DS
TIOCAL/TMRIO/PO20 | SSLAO/ET_MDC
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ | IRQ6-DS
TIOCDO/TCLKB/PO19 | ET_MDIO
95 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
96 PA1 Al MTIOCOB/MTCLKC/ SCKS5/SSLA2/ET_WOL | IRQ11
TIOCBO/PO17
97 PAO AO/BCO# MTIOCA4AITIOCAO/ SSLAL/ET_TX_EN/
PO16 RMII_TXD_EN
98 P67 CS7#/DQM1 CRX2*2 IRQ15
99 P66 CS6#/DQMO CTX2*2
100 P65 CS5#/CKE
101 PE7 D15[A15/D15] | TIOCB11 MISOB IRQ7 ANS
102 PE6 D14[A14/D14] | TIOCA1l MOSIB IRQ6 AN4
103 vce
104 SDCLK P70
105 VSS
106 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | RSPCKB/ET_RX_CLK/ | IRQ5 AN3
TIOCB10 REF50CK
107 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | SSLBO/ET_ERXD2 AN2
TIOCA10/PO28
108 PE3 D11[A11/D11] MTIOC4B/TIOCBY/ CTS12#/RTS12#/ AN1
PO26/POES# SS12#/MISOB/
ET_ERXD3
109 PE2 D10[A10/D10] | MTIOC4A/TIOCAY/ RXD12/SMISO12/ IRQ7-DS ANO
PO23 SSCL12/RXDX12/
SSLB3/MOSIB
110 PE1 D9[A9/DY] MTIOCAC/TIOCDY/ TXD12/SMOSI12/ ANEX1
PO18 SSDA12/TXDX12/
SIOX12/SSLB2/
RSPCKB
111 PEO D8[A8/DS] TIOCCY SCK12/SSLB1 ANEX0
112 P64 CS4#WEH#
113 P63 CS3#/CASH
114 P62 CS2#/RASH#
115 P61 CS1#/SDCS#
116 VSsS
17 P60 Ccso#
118 vce
119 PD7 D7[A7/D7] MTIC5U/POEQO# SSLC3 IRQ7 AN7
120 PD6 D6[A6/D6] MTIC5V/POEL# SSLC2 IRQ6 AN6
121 PD5 D5[A5/D5] MTICSW/POE2# SSLC1 IRQ5 AN013
122 PD4 DA4[A4/D4] POE3# SSLCO IRQ4 AN012
123 PD3 D3[A3/D3] TIOCB8/TCLKH/ RSPCKC IRQ3 ANO11
POES#
124 PD2 D2[A2/D2] MTIOCA4D/TIOCAS MISOC/CRX0 IRQ2 AN010
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RX63N Group, RX631 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (1/4)
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
1 VREFH
2 EMLE
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE2# USBO_DPRPD
17 P33 MTIOCOD/TIOCDO/ RXD6/RXD0O/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/
SSCLO/CRX0*1
18 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ | SMOSIO/SSDA6/
RTCIC2 SSDAOQ/CTX0*Y/
USBO_VBUSEN
19 T™MS P31 MTIOCA4D/TMCI2/PO9/ | CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLB0/USBO_DPUPE
20 TDI P30 MTIOC4B/TMRI3/PO8/ | RXD1/SMISO1/SSCL1/ | IRQO-DS
RTCICO/POE8# MISOB/USBO_DRPD
21 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
23 P25 CS5#/EDACK1 | MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD
24 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN
TIOCB4/TMRI1/PO4
25 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO0#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE
26 P22 EDREQO MTIOC3B/MTCLKC/ SCK0/USB0O_DRPD
TIOCC3/TMO0/PO2
27 P21 MTIOC1B/TIOCA3/ RXD0/SMISO0/SSCLO/ | IRQ9
TMCI0/PO1 USBO_EXICEN
28 P20 MTIOC1A/TIOCB3/ TXDO/SMOSIO/SSDAO/ | IRQ8
TMRIO/POO USBO_ID
29 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-
PO15/POES8# DS/IETXD
30 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ | SMISO3/SSDA1/
PO14/RTCOUT SSCL3/MOSIA/SCL2-
DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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RX63N Group, RX631 Group

1. Overview

Table 1.12 List of Pins and Pin Functions (64-Pin LQFP) (2/3)
Pin Timer Timer
Number Communications
Power Supply
64-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCId, RSPI, RIIC, CAN,
LQFP System Control | 1/0O Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
32 PC2 MTIOC4B/TCLKA/ RXD5/SMISO5/SSCL5/
PO21 SSLA3/IERXD
33 PB7/ MTIOC3B/TIOCBS/ TXD9/SMOSI9/SSDA9
PC1 PO31
34 PB6/ MTIOC3D/TIOCA5/ RXD9/SMISO9/SSCL9
PCO PO30
35 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
36 PB3 MTIOCOA/MTIOCA4A/ SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
37 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TIOCB3/TMCI0/PO25
38 VCC
39 PBO MTIC5W/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
40 VSS
41 PAG6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
42 PA4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
43 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
44 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SCL2 IRQ11
TIOCBO/PO17
45 PAO MTIOC4A/TIOCAO/ SSLA1
PO16
46 PES5 MTIOC4C/MTIOC2B RSPCKB IRQ5 ANO013
47 PE4 MTIOC4D/MTIOC1A/ SSLBO ANO12
PO28
48 PE3 MTIOC4B/PO26/POES8# CTS12#/IRTS12#/ ANO11
SS12#/MISOB
49 PE2 MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO10
SSCL12/RXDX12/
SSLB3/MOSIB
50 PE1 MTIOCA4C/PO18 TXD12/SMOSI12/SSDA12/ ANO009
TXDX12/SI0X12/SSLB2/
RSPCKB
51 PEO SCK12/SSLB1 ANO008
52 VREFL
53 P46 IRQ14-DS ANO006
54 VREFH
55 P44 IRQ12-DS ANO004
56 P43 IRQ11-DS ANO003
57 P42 IRQ10-DS ANO002
58 P41 IRQ9-DS ANO001
59 VREFLO
60 P40 IRQ8-DS ANOOO
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RX63N Group, RX631 Group 2.CPU

2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in the
accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACHI and MVVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.

RO1DS0098EJ0180 Rev.1.80 RENESAS Page 74 of 208
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (20/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 8368h RIIC3 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK RSPI
0008 8369h RIIC3 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2ICLK
0008 836Ah | RIIC3 Slave address register LO SARLO 8 8 2,3 PCLKB 2ICLK
0008 836Bh | RIIC3 Slave address register U0 SARUO 8 8 2,3 PCLKB 2ICLK
0008 836Ch [ RIIC3 Slave address register L1 SARL1 8 8 2,3 PCLKB 2ICLK
0008 836Dh | RIIC3 Slave address register Ul SARU1 8 8 2,3 PCLKB 2ICLK
0008 836Eh [ RIIC3 Slave address register L2 SARL2 8 8 2,3 PCLKB 2ICLK
0008 836Fh | RIIC3 Slave address register U2 SARU2 8 8 2,3 PCLKB 2ICLK
0008 8370h RIIC3 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2ICLK
0008 8371h RIIC3 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK
0008 8372h RIIC3 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2ICLK
0008 8373h RIIC3 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8380h RSPIO RSPI control register SPCR 8 8 2,3 PCLKB 2ICLK
0008 8381h RSPIO RSPI slave select polarity register SSLP 8 8 2,3 PCLKB 2 ICLK
0008 8382h RSPIO RSPI pin control register SPPCR 8 8 2,3 PCLKB 2ICLK
0008 8383h RSPIO RSPI status register SPSR 8 8 2,3 PCLKB 2 ICLK
0008 8384h RSPIO RSPI data register SPDR 32 16, 32 2,3 PCLKB 2ICLK
0008 8388h RSPIO RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 8389h RSPIO RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 838Ah RSPIO RSPI bit rate register SPBR 8 8 2,3 PCLKB 2ICLK
0008 838Bh RSPIO RSPI data control register SPDCR 8 8 2,3 PCLKB 2ICLK
0008 838Ch | RSPIO RSPI clock delay register SPCKD 8 8 2,3PCLKB 2ICLK
0008 838Dh [ RSPIO RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2ICLK
0008 838Eh | RSPIO RSPI next-access delay register SPND 8 8 2,3 PCLKB 2ICLK
0008 838Fh RSPIO RSPI control register 2 SPCR2 8 8 2,3PCLKB 2ICLK
0008 8390h RSPIO RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 8392h RSPIO RSPI command register 1 SPCMD1 16 16 2,3PCLKB 2ICLK
0008 8394h RSPIO RSPI command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 8396h RSPIO RSPI command register 3 SPCMD3 16 16 2,3PCLKB 2ICLK
0008 8398h RSPIO RSPI command register 4 SPCMD4 16 16 2,3 PCLKB 2 ICLK
0008 839Ah RSPIO RSPI command register 5 SPCMD5 16 16 2,3PCLKB 2ICLK
0008 839Ch | RSPIO RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2 ICLK RSPI
0008 839Eh RSPIO RSPI command register 7 SPCMD7 16 16 2,3PCLKB 2ICLK
0008 83A0h RSPI1 RSPI control register SPCR 8 8 2,3 PCLKB 2 ICLK
0008 83A1h RSPI1 RSPI slave select polarity register SSLP 8 8 2,3 PCLKB 2 ICLK
0008 83A2h RSPI1 RSPI pin control register SPPCR 8 8 2,3 PCLKB 2ICLK
0008 83A3h RSPI1 RSPI status register SPSR 8 8 2,3 PCLKB 2ICLK
0008 83A4h RSPI1 RSPI data register SPDR 32 16, 32 2,3 PCLKB 2 ICLK
0008 83A8h RSPI1 RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 83A%h RSPI1 RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 83AAh | RSPI1 RSPI bit rate register SPBR 8 8 2,3PCLKB 2ICLK
0008 83ABh | RSPI1 RSPI data control register SPDCR 8 8 2,3 PCLKB 2 ICLK
0008 83ACh | RSPI1 RSPI clock delay register SPCKD 8 8 2,3PCLKB 2ICLK
0008 83ADh | RSPI1 RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2 ICLK
0008 83AEh | RSPI1 RSPI next-access delay register SPND 8 8 2,3PCLKB 2 ICLK
0008 83AFh | RSPI1 RSPI control register 2 SPCR2 8 8 2,3 PCLKB 2ICLK
0008 83B0h RSPI1 RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 83B2h RSPI1 RSPI command register 1 SPCMD1 16 16 2,3 PCLKB 2ICLK
0008 83B4h RSPI1 RSPl command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 83B6h RSPI1 RSPI command register 3 SPCMD3 16 16 2,3 PCLKB 2ICLK
0008 83B8h RSPI1 RSPI command register 4 SPCMD4 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) (25/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 A02Bh SCl1 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK SClc, SCid
0008 A02Ch | SCI1 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A02Dh | SCI1 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A040h | SCI2 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A041h SCI2 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A042h | SCI2 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A043h SCI2 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A044h | SCI2 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A045h SCI2 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A046h | SCI2 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A047h SCI2 Serial extended mode register SEM 8 8 2,3 PCLKB 2 ICLK
0008 A048h | SCI2 Noise filter setting register SNFR2 8 8 2,3 PCLKB 2ICLK
0008 A049h SCI2 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 A04Ah | SCI2 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A04Bh SCI2 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AD4Ch | SCI2 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A04Dh | SCI2 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A060h | SCI3 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A061h SCI3 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A062h | SCI3 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A063h SCI3 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A064h | SCI3 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A065h SCI3 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A0O66h | SCI3 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A067h SCI3 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A068h | SCI3 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
0008 A069h SCI3 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 A06Ah | SCI3 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A06Bh SCI3 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AO6Ch | SCI3 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A0O6Dh | SCI3 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A080Oh | SCI4 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A081h SCl4 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A082h | SCl4 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A083h SCl4 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A084h | SCl4 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A085h SCl4 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A086h | SCI4 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A087h SCl4 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A088h | SCI4 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
0008 A089h SCl4 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 AOBAh | SCl4 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A08Bh SCl4 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOBCh | SCl4 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A0O8BDh | SCl4 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 ADAOh | SCI5 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 AOAlh |SCI5 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 ADA2h | SCI5 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 AOA3h SCI5 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 ADA4h | SCI5 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 AOA5h SCI5 Receive data register RDR 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) (31/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C095h PORTA Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C096h | PORTB Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 C097h PORTB Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C098h | PORTC Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 C099h PORTC Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 CO9Ah | PORTD Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 C09Bh PORTD Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 CO9Ch | PORTE Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 C09Dh | PORTE Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 CO9Eh | PORTF Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 CO9Fh PORTF Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 COAOh | PORTG Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 COAlh PORTG Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 COA4h | PORTJ Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2ICLK
0008 COA5h PORTJ Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 COCOh | PORTO Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COC1lh |PORT1 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC2h | PORT2 Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COC3h | PORT3 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC4h | PORT4 Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COC5h | PORTS Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC6h | PORT6 Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COC7h | PORT7 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC8h | PORT8 Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COC%h | PORT9 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCAh | PORTA Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COCBh | PORTB Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCCh | PORTC Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COCDh | PORTD Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCEh | PORTE Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COCFh | PORTF Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 CODOh | PORTG Pull-up control register PCR 8 8 2,3 PCLKB 2ICLK
0008 COD2h | PORTJ Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COEOh | PORTO Drive ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COE2h | PORT2 Drive ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE5h | PORT5 Drive ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COESh | PORT9 Drive ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEAh | PORTA Drive ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COEBh | PORTB Drive ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COECh | PORTC Drive ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COEDh | PORTD Drive ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEEh | PORTE Drive ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COFOh | PORTG Drive ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 C100h | MPC CS output enable register PFCSE 8 8 2,3 PCLKB 2ICLK MPC
0008 C102h | MPC CS output pin select register 0 PFCSS0 8 8 2,3 PCLKB 2 ICLK
0008 C103h | MPC CS output pin select register 1 PFCSS1 8 8 2,3 PCLKB 2ICLK
0008 C104h MPC Address output enable register 0 PFAOEO 8 8,16 2,3 PCLKB 2 ICLK
0008 C105h | MPC Address output enable register 1 PFAOE1 8 8,16 2,3 PCLKB 2ICLK
0008 C106h MPC External bus control register 0 PFBCRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 C107h | MPC External bus control register 1 PFBCR1 8 8,16 2,3 PCLKB 2ICLK
0008 C10Eh MPC Ethernet control resister 1 PFENET 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

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

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

Table 4.1 List of 1/0O Registers (Address Order) (42/50)

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

000A 0090h USBO Pipe 1 transaction counter enable register PIPELITRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0092h USBO Pipe 1 transaction counter register PIPELITRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0094h USBO Pipe 2 transaction counter enable register PIPE2TRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0096h USBO Pipe 2 transaction counter register PIPE2TRN 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0098h USBO Pipe 3 transaction counter enable register PIPE3TRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 009Ah | USBO Pipe 3 transaction counter register PIPE3TRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 009Ch | USBO Pipe 4 transaction counter enable register PIPE4ATRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 009Eh | USBO Pipe 4 transaction counter register PIPE4TRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00AOh | USBO 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)*®

000A 00A2h | USBO 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)*6
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Table 4.1 List of /0O Registers (Address Order) (46/50)

. Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function

000A 0268h USB1 Pipe configuration register PIPECFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 026Ch | USB1 Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 026Eh | USB1 Pipe cycle control register PIPEPERI 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0270h USB1 Pipe 1 control register PIPEICTR 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0272h USB1 Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0274h USB1 Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0276h USB1 Pipe 4 control register PIPE4ACTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0278h USsB1 Pipe 5 control register PIPE5SCTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 027Ah | USB1 Pipe 6 control register PIPE6CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 027Ch | USB1 Pipe 7 control register PIPE7CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.3.6

Table 5.18

EXDMAC Timing

EXDMAC Timing

Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO0 = 2.7 V to AVCCO,
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
ICLK = 8 to 100 MHz, PCLK = 8 to 50 MHz, BCLK pin = 8 to 100 MHz, SDCLK pin = 8 to 50 MHz, T, = Tg,
High drive output is selected by the drive capacity control register

. . Test
Iltem Symbol Min. Max. Unit Conditions
EXDMAC | EDREQ setup time teprROS 20 — ns Figure 5.31
EDREQ hold time tEprRQH 5 — ns Figure 5.32
- and
EDACK delay time tepacp — 15 ns Figure 5.33
BCLK pin / \ \\—/_\
tepros | tebroH
EDREQO
EDREQ1
Figure 5.31 EDREQO and EDREQL Input Timing
BCLK pin 7: \ 2 2_/ ‘\_/‘\;
tepaco tepaco
EDACKO
EDACK1
\ 1
Figure 5.32 EDACKO and EDACK1 Single-Address Transfer Timing (for a CS Area)
BCLK pin 4 \ ? L/l
tebacp tepbacp
«>
EDACKO
EDACK1
Figure 5.33 EDACKO and EDACK1 Single-Address Transfer Timing (for SDRAM)
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RX63N Group, RX631 Group 5. Electrical Characteristics

Table 5.25 Timing of On-Chip Peripheral Modules (7)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
ICLK = 12.5 to 100 MHz, Ty = Tgp,
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Ili?]tditions
ETHERC(RMIl) | REF50CK cycle time Tek 20 — ns Figure 5.48 to
REF50CK frequency — — 50 + 100ppm | MHz Figure 5.51
Typ. 50 MHz
REF50CK duty — 35 65 %
REF50CK rise/fall time Tekr/ckf 0.5 35 ns
RMII_xxxx*1 output delay time Teo 25 15.0 ns
RMII_xxxx*2 setup time Tsu 3 — ns
RMII_xxxx*2 hold time Tha 1 — ns
RMII_xxxx*1 *2 rise/fall time Tr/Tf 0.5 6 ns
ET_WOL output delay time twoLd 1 235 ns Figure 5.52
ETHERC(MII) ET_TX_CLK cycle time treye 40 — ns —
ET_TX_EN output delay time treNd 1 20 ns Figure 5.53
ET_ETXDO to ET_ETXD3 output delay time tmMTDd 1 20 ns
ET_CRS setup time tcrss 10 — ns
ET_CRS hold time tcrsh 10 — ns
ET_COL setup time tcoLs 10 — ns Figure 5.54
ET_COL hold time tcoLn 10 — ns
ET_RX_CLK cycle time trReye 40 — ns —
ET_RX_DV setup time tRDvs 10 ns Figure 5.55
ET_RX_DV hold time trRDVh 10 — ns
ET_ERXDO to ET_ERXD3 setup time tMRDs 10 — ns
ET_ERXDO to ET_ERXD3 hold time tMRDh 10 — ns
ET_RX_ER setup time tRERS 10 — ns Figure 5.56
ET_RX_ER hold time tRESH 10 — ns
ET_WOL output delay time twoLd 1 235 ns Figure 5.57
Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO.
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER
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iy SR St

teur
1< > tscin
—>

—> tsTas —>| tsp —> tstos

SCLO to SCL3

Sr *1 p*1

tspas

< tspan

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Test conditions
Vi =VCC x 0.7, V). =VCC x 0.3

Figure 5.47 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing

Tck

A
Y

REF50CK

(_

«1
RMII_xxxx transitions

-

Notel. RMII_TXD_EN, RMII_TXD1, RMIl_TXDO, RMIl_CRS_DV, RMII_RXD1, RMII_RXDO, RMI_RX_ER

Figure 548 REF50CK and RMII Signal Timing

Tek
_>
REF50CK H !‘(‘
Tco
] ( [
RMII_TXD_EN )) )) \
Tco
—>—
i [l
RMII_TXD1 i
RMII:TXDO Prear;‘r;ble SFD X DATA \,S X CRC X
Figure 5.49  RMII Transmission Timing
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5.6 D/A Conversion Characteristics

Table 5.31 D/A Conversion Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to VCC
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 Bit

Conversion time — — 3.0 us 20-pF capacitive load

Absolute accuracy — +2.0 +4.0 LSB 2-MQ resistive load
— — +3.0 LSB 4-MQ resistive load
— — 2.0 LSB 10-MQ resistive load

RO output resistance — 3.6 — kQ

5.7 Temperature Sensor Characteristics

Table 5.32 Temperature Sensor Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFH0 = 2.7 V to VCC
VSS = AVSSO0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr
. . Test

Item Min. Typ. Max. Unit Conditions
Relative accuracy — +1 — °C

Temperature slope — 4.1 — mV/°C

Output voltage (@25°C) — 1.26 — \

Temperature sensor start time — — 30 us

Sampling time — — 5 us
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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 5. Electrical Characteristics

5.12 EZ2 Flash Characteristics

Table 5.38 E2 Flash Characteristics (1)

Conditions: VCC = AVCCO = VREFH =VCC_USB = 2.7 to 3.6V, VREFHO0 = 2.7V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB = 0V
Temperature range for the programming/erasure operation: T, = Ty,

Item Symbol min typ max Unit Condition
Reprogram/erasure cycle*! Nppec 100000 — — Times
Data hold time topRP 30%2 — — Year | Ta=+85°C

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 128-byte programming is performed 16 times for different
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The result obtained from the reliability test.

Table 5.39 EZ2 Flash Characteristics (2)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
Temperature range for the programming/erasure operation: T, = Ty,

FCLK =4 MHz 20 MHz < FCLK < 50 MHz
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 2 bytes top2 — 0.7 6 — 0.25 2 ms
Npgc < 100 times

Programming time 2 bytes tpp2 — 0.7 6 — 0.25 2 ms
NPEC > 100 times

Erasure time 32 bytes tpE32 — 4 40 — 2 20 ms
Npgc < 100 times

Erasure time 32 bytes tpE32 — 7 40 — 4 20 ms
NPEC > 100 times

Blank check time 2 bytes tbec2 — — 100 — — 30 us
Suspend delay time during programming tbspp — — 250 — — 120 us
First suspend delay time during erasure tbsesp1 — — 250 — — 120 us
(in suspend priority mode)

Second suspend delay time during erasure tbsesD2 — — 500 — — 300 ys
(in suspend priority mode)

Suspend delay time during erasure tbseep — — 500 — — 300 us
(in erasure priority mode)
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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
Symeel [ Min | Nom | Max
D | 9.9 [10.0] 10.1
E 9.9 | 10.0 ] 101

Terminal cross section
A | — | 14| —

C1
c

CELEEEELEEEEELE

RRARRARAARAARRRA

LEEEEEEEELEET Fp [11.8] 120 12.2
! Inde mar * He | 11.8 | 12.0 | 12.2
A 17

2

3
?

3
£

A1 10.05] 0.1 |0.15
bp [0.15] 0.20 | 0.25

br [— [0.18] —

I “ < S c ]0.09]0.145[ 0.20
S AAANAONAAMAARACT 7N 1 Ji% C1 0.125

- s T o | — | &

- K Mk e

g P B ® L X |— | — [008

- y [— [ — 1008

Detail F ZD - 125 —

Ze | — [125] —

L |035] 05065

Ly | — 110 —

Figure | 64-pin LQFP (PLQP0O064KB-A)
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