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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
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78
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128K x 8
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RX63N Group, RX631 Group

1. Overview

Table 1.1 Outline of Specifications (3/6)

Classification Module/Function

Description

1/0 ports General I/O ports

1/O ports for the 177-pin TFLGA, 176-pin LFBGA and 176-pin LQFP
1/0 pins: 133

Input pins: 1

Pull-up resistors: 133
Open-drain outputs: 133

5-V tolerance: 18

1/O ports for the 145-pin TFLGA and 144-pin LQFP
1/0 pins: 111

Input pins: 1

Pull-up resistors: 111
Open-drain outputs: 111

5-V tolerance: 18

1/0 ports for the 100-pin TFLGA (in the planning stage) and 100-pin LQFP
1/0 pins: 78

Input pins: 1

Pull-up resistors: 78
Open-drain outputs: 78

5-V tolerance: 17

I/0 ports for the 64-pin TFLGA
1/0O pins: 39

Input pin: 1

Pull-up resistors: 39
Open-drain outputs: 39

5-V tolerance: 8

1/0 ports for the 64-pin LQFP
1/0O pins: 42

Input pin: 1

Pull-up resistors: 42
Open-drain outputs: 42

5-V tolerance: 8

8-bit port switching function
1/O ports for the 48-pin LQFP
1/0 pins: 30

Input pin: 1

Pull-up resistors: 30
Open-drain outputs: 30

5-V tolerance: 6

8-bit port switching function
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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

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

Note 3. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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RX63N Group, RX631 Group

1. Overview

Table 1.9 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
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RX63N Group, RX631 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (3/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCId, S12AD
100-pin Clock Bus (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port EXDMAC RTC, POE) USB) Interrupt DA
59 PB1 A9 MTIOCOC/MTIOCAC/ | TXD6/SMOSI6/SSDA6/ | IRQ4-DS
TIOCB3/TMCIO/PO25 | ET_ERXDO/
RMII_RXDO
60 vce
61 PBO A8 MTICSW/TIOCA3/PO24 | RXD6/SMISO6/SSCL6/ | IRQ12
RSPCKA/ET_ERXD1/
RMII_RXD1
62 Vss
63 PA7 A7 TIOCB2/P0O23 MISOA/ET_WOL
64 PAG A6 MTIC5V/MTCLKB/ CTSS#/RTS5#/SS5#]
TIOCA2/TMCI3/PO22/ | MOSIA/ET_EXOUT
POE2#
65 PAS5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA
66 PA4 A4 MTICSU/MTCLKA/ TXD5/SMOSI5/SSDAS/ | IRQ5-DS
TIOCAL/TMRIO/PO20 | SSLAO/ET_MDC
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ | IRQ6-DS
TIOCDO/TCLKB/PO19 | ET_MDIO
68 PA2 A2 PO18 RXD5/SMISO5/SSCLS/
SSLA3
69 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2/ET_WOL | IRQ11
TIOCBO/PO17
70 PAO AO/BCO# MTIOCA4AITIOCAO/ SSLAL/ET_TX_EN/
PO16 RMII_TXD_EN
71 PE7 D15[A15/D15] MISOB IRQ7 ANS
72 PE6 D14[A14/D14] MOSIB IRQ6 AN4
73 PES D13[A13/D13] | MTIOC4C/MTIOC2B RSPCKB/ET_RX_CLK/ | IRQ5 AN3
REF50CK
74 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ SSLBO/ET_ERXD2 AN2
PO28
75 PE3 D11[A11/D11] MTIOC4B/PO26/POES# | CTS12#/RTS12#/ AN1
SS12#/MISOB/
ET_ERXD3
76 PE2 D10[A10/D10] | MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/
SSLB3/MOSIB
77 PE1 D9[A9/DY] MTIOCA4C/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/
RSPCKB
78 PEO D8[A8/DS8] SCK12/SSLB1 ANEX0
79 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7 AN7
80 PD6 D6[A6/D6] MTIC5V/POEL# IRQ6 AN6
81 PD5 D5[A5/D5] MTICS5W/POE2# IRQ5 AN013
82 PD4 D4[A4/D4] POE3# IRQ4 AN012
83 PD3 D3[A3/D3] POES# IRQ3 ANO11
84 PD2 D2[A2/D2] MTIOC4D CRX0*L IRQ2 AN010
85 PD1 D1[A1/D1] MTIOC4B CTX0*L IRQ1 AN009
86 PDO DO[A0/DO] IRQO AN008
87 P47 IRQ15-DS AN007
88 P46 IRQ14-DS AN006
89 P45 IRQ13-DS AN005
90 P44 IRQ12-DS AN004
91 P43 IRQ11-DS AN003
92 P42 IRQ10-DS AN002
93 P41 IRQ9-DS AN001
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RX63N Group, RX631 Group

1. Overview

Table 1.12 List of Pins and Pin Functions (64-Pin LQFP) (3/3)
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
61 VREFHO
62 AVCCO
63 P05 IRQ13 DA1
64 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 /0O Registers (Address Order) (11/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 71EEh |ICU DTC activation enable register 238 DTCER238 8 8 2ICLK ICUb
0008 71EFh |ICU DTC activation enable register 239 DTCER239 8 8 2ICLK
0008 71F1h ICU DTC activation enable register 241 DTCER241 8 8 2 ICLK
0008 71F2h ICU DTC activation enable register 242 DTCER242 8 8 2ICLK
0008 71F4h ICU DTC activation enable register 244 DTCER244 8 8 2 ICLK
0008 71F5h ICU DTC activation enable register 245 DTCER245 8 8 2ICLK
0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2 ICLK
0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2ICLK
0008 71FAh ICU DTC activation enable register 250 DTCER250 8 8 2 ICLK
0008 71FBh |ICU DTC activation enable register 251 DTCER251 8 8 2ICLK
0008 7202h ICU Interrupt request enable register 02 IER02 8 8 2 ICLK
0008 7203h ICU Interrupt request enable register 03 IERO3 8 8 2ICLK
0008 7204h ICU Interrupt request enable register 04 IER04 8 8 2 ICLK
0008 7205h ICU Interrupt request enable register 05 IERO5 8 8 2ICLK
0008 7206h ICU Interrupt request enable register 06 IER06 8 8 2 ICLK
0008 7207h ICU Interrupt request enable register 07 IERO7 8 8 2ICLK
0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK
0008 7209h ICU Interrupt request enable register 09 IERO9 8 8 2ICLK
0008 720Bh ICU Interrupt request enable register 0B IEROB 8 8 2 ICLK
0008 720Ch | ICU Interrupt request enable register 0C IEROC 8 8 2ICLK
0008 720Dh | ICU Interrupt request enable register 0D IEROD 8 8 2 ICLK
0008 720Eh | ICU Interrupt request enable register OE IEROE 8 8 2ICLK
0008 720Fh ICU Interrupt request enable register OF IEROF 8 8 2 ICLK
0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2ICLK
0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK
0008 7212h ICU Interrupt request enable register 12 IER12 8 8 2ICLK
0008 7213h ICU Interrupt request enable register 13 IER13 8 8 2 ICLK
0008 7214h ICU Interrupt request enable register 14 IER14 8 8 2ICLK
0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK
0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2ICLK
0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK
0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2ICLK
0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2 ICLK
0008 721Ah | ICU Interrupt request enable register 1A IER1A 8 8 2ICLK
0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK
0008 721Ch |ICU Interrupt request enable register 1C IER1C 8 8 2ICLK
0008 721Dh | ICU Interrupt request enable register 1D IER1D 8 8 2 ICLK
0008 721Eh |ICU Interrupt request enable register 1E IER1E 8 8 2ICLK
0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2 ICLK
0008 72EOh | ICU Software interrupt activation register SWINTR 8 8 2ICLK
0008 72FOh | ICU Fast interrupt set register FIR 16 16 2ICLK
0008 7300h ICU Interrupt source priority register 000 IPRO0OO 8 8 2 ICLK
0008 7301h ICU Interrupt source priority register 001 IPROO1 8 8 2 ICLK
0008 7302h ICU Interrupt source priority register 002 IPR002 8 8 2 ICLK
0008 7303h ICU Interrupt source priority register 003 IPR003 8 8 2 ICLK
0008 7304h ICU Interrupt source priority register 004 IPR004 8 8 2 ICLK
0008 7305h ICU Interrupt source priority register 005 IPRO0O5 8 8 2 ICLK
0008 7306h ICU Interrupt source priority register 006 IPRO0O6 8 8 2 ICLK
0008 7307h ICU Interrupt source priority register 007 IPROO7 8 8 2 ICLK
0008 7320h ICU Interrupt source priority register 032 IPR032 8 8 2 ICLK
0008 7321h ICU Interrupt source priority register 033 IPR033 8 8 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (19/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 8313h RIICO 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK RIIC
0008 8320h RIIC1 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2ICLK
0008 8321h RIIC1 12C bus control register 2 ICCR2 8 8 2,3PCLKB 2ICLK
0008 8322h RIIC1 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2ICLK
0008 8323h RIIC1 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK
0008 8324h RIIC1 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2ICLK
0008 8325h RIIC1 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK
0008 8326h RIIC1 12C bus status enable register ICSER 8 8 2,3 PCLKB 2ICLK
0008 8327h RIIC1 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK
0008 8328h RIIC1 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2ICLK
0008 8329h RIIC1 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK
0008 832Ah | RIIC1 Slave address register LO SARLO 8 8 2,3 PCLKB 2ICLK
0008 832Ah | RIIC1 Timeout Internal Counter L TMOCNTL 8 8 2,3 PCLKB 2 ICLK
0008 832Bh | RIIC1 Slave address register U0 SARUO 8 8 2,3 PCLKB 2ICLK
0008 832Bh | RIIC1 Timeout Internal Counter U TMOCNTU 8 8 2,3 PCLKB 2ICLK
0008 832Ch | RIIC1 Slave address register L1 SARL1 8 8 2,3 PCLKB 2ICLK
0008 832Dh [ RIIC1 Slave address register Ul SARU1 8 8 2,3 PCLKB 2ICLK
0008 832Eh | RIIC1 Slave address register L2 SARL2 8 8 2,3 PCLKB 2ICLK
0008 832Fh | RIIC1 Slave address register U2 SARU2 8 8 2,3 PCLKB 2ICLK
0008 8330h RIIC1 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2 ICLK
0008 8331h RIIC1 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2ICLK
0008 8332h RIIC1 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2 ICLK
0008 8333h RIIC1 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8340h RIIC2 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2 ICLK
0008 8341h RIIC2 12C bus control register 2 ICCR2 8 8 2,3PCLKB 2ICLK
0008 8342h RIIC2 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2 ICLK
0008 8343h RIIC2 12C bus mode register 2 ICMR2 8 8 2,3PCLKB 2ICLK
0008 8344h RIIC2 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK
0008 8345h RIIC2 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK
0008 8346h RIIC2 12C bus status enable register ICSER 8 8 2,3 PCLKB 2 ICLK
0008 8347h RIIC2 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK
0008 8348h RIIC2 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK
0008 8349h RIIC2 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2ICLK
0008 834Ah [RIIC2 Slave address register LO SARLO 8 8 2,3 PCLKB 2ICLK
0008 834Bh | RIIC2 Slave address register U0 SARUO 8 8 2,3 PCLKB 2ICLK
0008 834Ch [ RIIC2 Slave address register L1 SARL1 8 8 2,3 PCLKB 2ICLK
0008 834Dh [ RIIC2 Slave address register Ul SARU1 2,3 PCLKB 2 ICLK
0008 834Eh | RIIC2 Slave address register L2 SARL2 8 8 2,3 PCLKB 2ICLK
0008 834Fh [ RIIC2 Slave address register U2 SARU2 8 8 2,3 PCLKB 2ICLK
0008 8350h RIIC2 12C bus bit rate low-level register ICBRL 8 8 2,3PCLKB 2ICLK
0008 8351h RIIC2 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK
0008 8352h RIIC2 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2ICLK
0008 8353h RIIC2 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8360h RIIC3 12C bus control register 1 ICCR1 8 8 2,3PCLKB 2ICLK
0008 8361h RIIC3 12C bus control register 2 ICCR2 8 8 2,3 PCLKB 2 ICLK
0008 8362h RIIC3 12C bus mode register 1 ICMR1 8 8 2,3PCLKB 2ICLK
0008 8363h RIIC3 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK
0008 8364h RIIC3 12C bus mode register 3 ICMR3 8 8 2,3PCLKB 2ICLK
0008 8365h RIIC3 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK
0008 8366h RIIC3 12C bus status enable register ICSER 8 8 2,3 PCLKB 2 ICLK
0008 8367h RIIC3 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (37/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0009 1428h | CAN1 Mask invalid register MKIVLR 32 8,16,32 | 2,3 PCLKB 2 ICLK CAN
0009 142Ch | CAN1 Mailbox interrupt enable register MIER 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 1820h CAN1 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
to 0009
183Fh
0009 1840h | CAN1 Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 1842h CAN1 Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 1844h | CAN1 Bit configuration register BCR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 1848h CAN1 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 1849h CAN1 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ah CAN1 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 184Bh | CAN1 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ch CAN1 Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 184Dh | CAN1 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 184Eh CAN1 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 184Fh CAN1 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 1850h CAN1 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 1851h CAN1 Channel search support register CSSR 8 8 2,3 PCLKB 2 ICLK
0009 1852h CAN1 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 1853h CAN1 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 1854h CAN1 Time stamp register TSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1856h CAN1 Acceptance filter support register AFSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1858h CAN1 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 2200h | CAN2 Mailbox registers 0 to 31 MBO to 31 128 8,16,32 | 2,3 PCLKB 2 ICLK
:)0009 23FFh
0009 2400h | CAN2 Mask register 0 to 7 MKRO to 7 32 8,16,32 | 2,3 PCLKB 2 ICLK
E)OOOQ 241Fh
0009 2420h CAN2 FIFO received ID compare register 0 FIDCRO 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 2424h CAN2 FIFO received ID compare register 1 FIDCR1 32 8,16,32 | 2,3PCLKB 2 ICLK
0009 2428h | CAN2 Mask invalid register MKIVLR 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 242Ch | CAN2 Mailbox interrupt enable register MIER 32 8,16,32 | 2,3PCLKB 2 ICLK
0009 2820h CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK
E)OOOQ 283Fh
0009 2840h CAN2 Control register CTLR 16 8, 16 2,3 PCLKB 2 ICLK
0009 2842h | CAN2 Status register STR 16 8,16 2,3PCLKB 2ICLK
0009 2844h CAN2 Bit configuration register BCR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 2848h CAN2 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 2849h CAN2 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2ICLK
0009 284Ah | CAN2 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 284Bh | CAN2 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2ICLK
0009 284Ch | CAN2 Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 284Dh | CAN2 Error interrupt factor judge register EIFR 8 8 2, 3 PCLKB 2ICLK
0009 284Eh | CAN2 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 284Fh | CAN2 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 2850h CAN2 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 2851h CAN2 Channel search support register CSSR 8 8 2,3 PCLKB 2ICLK
0009 2852h CAN2 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 2853h CAN2 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2ICLK
0009 2854h CAN2 Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 2856h CAN2 Acceptance filter support register AFSR 16 16 2,3 PCLKB 2ICLK
0009 2858h CAN2 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 5. Electrical Characteristics

Note 1. This is the time until the clock is used after setting P36 and P37 as inputs, and then clearing the main clock oscillator stop bit
(MOSCCR.MOSTP) to 0 (selecting operation).

Note 2. This is the time until the frequency of oscillation by the HOCO (fHOCO) reaches the range for guaranteed operation after
release from the reset state.

Note 3. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.

Note 4. The number of cycles n selected by the value of the MOSCWTCR.MSTS[4:0] bits determines the main-clock oscillation
stabilization waiting time in accord with the formula below.

n +16384

tmamnoscwt = tmainosc +
fmain

Note 5. The number of cycles n selected by the value of the PLLWTCR.PSTS[4:0] bits determines the PLL-clock oscillation stabilization
waiting time in accord with the formula below.

n +131072
teiwrs = tpin + —
fpLL
n +131072 n +131072
tLiwT2 = teLiz + . - tvamosc + teiir + .
PLL PLL
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HOCOPCR.HOCOPCNT N

[

—

HOCOCR.HCSTP

thocop

Internal power supply for HOCO _/

~_

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

Settled)
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RX63N Group, RX631 Group

5. Electrical Characteristics

Table 5.23

Timing of On-Chip Peripheral Modules (5)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
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.*1.2 Max.* Unit gec))?ltditions
RIIC SCL input cycle time tscL 6(12) x tceye + 1300 | — ns | Figure 5.47
(Ssl\t/lagl:j;rd—mode, SCL input high pulse width tscin | 3(6) X tyceye + 300 — ns
ICFER.FMPE =0 | SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tsur 3(6) X tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tyjceyc + 600 — ns
(Fast-mode) SCL input high pulse width tscn | 3(6) X tioeye + 300 | — ns
SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr 20 +0.1Cy 300 ns
SCL, SDA input fall time ts 20 +0.1Cy 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tgur 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

tiiceyc: RIIC internal reference clock (1IC¢) Cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.
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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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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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55 A/D Conversion Characteristics

Table 5.28 10-Bit A/D Conversion Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
PCLK = 8 to 50 MHz

Ta=Topr
. .| Test
Item Min. Typ. Max. Unit Conditions
Resolution — — 10 Bit
Conversion | With 0.1-pF When the capacitor is charged enough*2 | 3.0 (2.5)*3 | — — us Sampling
time*1 external in 125
(Operationat | capacitor states
PCLK =50 - — - 3 -
MHzZ) Without 0.1-uF | Permissible signal source 1.5(1.0) — — Sampling
external impedance (max.) =1.0 kQ, VCC>3.0V in 50
capacitor states
Permissible signal source 353.003 | — — Sampling
impedance (max.) =1.0 kQ, VCC > 2.7V in 150
states
Permissible signal source 20 (15)* | — — Sampling
impedance (max.) = 5.0 kQ, VCC > 3.0V in75
states
Permissible signal source 4.0 3.5 | — — Sampling
impedance (max.) = 5.0 kQ, VCC > 2.7V in 175
states
Analog input capacitance — — 6.0 pF
Offset error — +15 +3.0 LSB
Full-scale error — 1.5 +3.0 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +1.5 +3.0 LSB
DNL differential nonlinearity error — +0.5 +1.0 LSB
INL integral nonlinearity error — 15 +3.0 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states
is indicated.

Note 2. The scanning is not supported.

Note 3. The value in parentheses indicates the sampling time.
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Table 5.29 12-Bit A/D Conversion Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0O = VREFL/VREFLO =VSS USB=0V
PCLK =8 to 50 MHz

Ta=Topr
. . Test
Item Min. Typ. Max. Unit Conditions
Resolution — — 12 Bit
Conversion | ANO to AN7 Permissible signal source impedance | 1.0 (0.4)*2 — — us Sampling
time*1 (max.) = 1.0 kQ in 20
(Operation states
at PCLK = - - - -
50 MHz Other channels | Permissible signal source impedance | 2.0 (1.4)*2 — — us Sampling
) (max.) = 1.0 kQ, AVCC > 3.0 V in 70
states
Permissible signal source impedance | 5.6 (5.0)*2 — — us Sampling
(max.) = 1.0 kQ, AVCC > 2.7V in 250
states
Analog input capacitance — — 30 pF
Offset error — +2.0 +7.5 LSB
Full-scale error — +2.0 +7.5 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +2.5 +8.0 LSB
DNL differential nonlinearity error — +2.0 +4.0 LSB
INL integral nonlinearity error — +2.0 +4.0 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.30 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
PCLK = 8 to 50 MHz

Ta=Topr
. . Test
Iltem Min. Typ. Max. Unit Conditions
A/D Internal reference voltage 145 1.50 1.55 \%
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFQFP144-20x20-0.50 | PLQP0144KA-A | 144P6Q-A/FP-144L/FP-144LV | 129 |

108

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH:

O

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3' DOES NOT
INCLUDE TRIM OFFSET.

109

ARARRAARAAARARARAAARAARAAARAARAAARARS
L L CE LR L L EE LR EEEELLELE!

Nm £ Dimension in Millimeters
: Symbol " Min | Nom| Max
Terminal cross section D 19.9] 200/ 20.1
E [19.9]20.0 ] 20.1
A | — [ 14| —
Hp | 21.8|22.0|22.2
He | 21.8|22.0|22.2
1 O E Al — | — 1|17
RETEEE VR VR RE R R VEVERTEATE : Av [005] 01 015
1 % P bp 10.17]0.22 | 0.27
% Index mark < "‘ i b1 | — 1020 —
E ES
1 C 10.09]0.145] 0.20
I Vs < . K o 0.125
ANy - L 8 0° —_— 8°
N e | — 105 —
e (ly]s] s Detail F X — 1 — 1008
y |— | —10.10
Zp | — | 125 —
Zge | — | 125 —
L [0.35] 0.5 |0.65
Lt | — 110 —
Figure E 144-pin LQFP (PLQP0144KA-A)
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JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.] |
P-TFLGAB4-6x6-0.65 | PTLG00B4JA-A | 64F0G | 007g |
=
D e
s .- T
‘ ] \
| : qéEooooc .
| <| O 00000944
| | 00000000 |
Sl | |l < oocoo0o00l
aa o 00000000
| ¢ O0O00I0O00O0
| | 00000000
» HLOO00000O0
‘ I Q ‘ Dimension in Millimeters
“ 12 3 4 5 6 71 8 Symbol [ \Min T Nom | Max
alv] Index mark Index mark D|— |60 —
(Laser mark) E JE— 6.0 J—
vV |—1]—1015
w | — ] —1020
Al — | — 1105
[e] | — | 065 —
b 10.31]0.35]0.39
bs [ 0.39] 0.43] 047
X | — [ —10.08
y |—|—1]0.10
Figure H 64-pin TFLGA (PTLG0064JA-A)
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