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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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RX65N Group, RX651 Group 1. Overview

Table 1.4 Pin Functions (4/8)

Classifications

Pin Name 110 Description

Serial communications
interface (SClh)

¢ Asynchronous mode/clock synchronous mode

SCK12 1/0 Input/output pin for the clock

RXD12 Input Input pin for received data

TXD12 Output  Output pin for transmitted data

CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception

¢ Simple 12C mode

SSCL12 1/0 Input/output pin for the 12C clock
SSDA12 /0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/0 Input/output pin for the clock
SMISO12 1/0 Input/output pin for slave transmission of data
SMOSI12 1/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SI0X12 1/0 Input/output pin for received or transmitted data

Serial communications ¢ Asynchronous mode/clock synchronous mode

interface (SCIi) SCKA10 and SCK11 10 Input/output pin for the clock
RXD10 and RXD11 Input Input pin for received data
TXD10 and TXD11 Output  Output pin for transmitted data
CTS10# and CTS11# Input Input pin for controlling the start of transmission and reception
RTS10# and RTS11# Output  Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL10 and SSCL11 /10 Input/output pin for the I2C clock
SSDA10 and SSDA11 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK10 and SCK11 1/0 Input/output pin for the clock
SMISO10 and SMISO11 1/0 Input/output pin for slave transmission of data
SMOSI10 and SMOSI11 I/0 Input/output pin for master transmission of data
SS10# and SS11# Input Chip-select input pin

12C bus interface SCLO[FM+], SCL1, SCL2, 1/0 Input/output pins for clocks. Bus can be directly driven by
SCL2-DS the N-channel open drain
SDAO[FM+], SDA1, SDA2, 1/0 Input/output pins for data. Bus can be directly driven by
SDA2-DS the N-channel open drain
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RX65N Group, RX651 Group 1. Overview

15| PE2 PE3 P70 P65 P67 VSS VCC PG7 PAG PBO P72 PB4 VSS VCC PC1 15

14| PE1 PEO VSS PE7 PG3 PAO PA1 PA2 PA7 VCC PB1 PB5 P73 P75 P74 14

13| P63 P64 PE4 VCC PG2 PG4 PG6 PA3 VS8S P71 PB3 PB7 PCO PC2 P76 13

12| P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11| PD6é PG1 VCC P61 P81 P82 PC6 VCC 11

10| P97 PD4 PGO PD7 PC5 PC7 P83 VSS 10

9| vccC P96 PD3 PD5 RX65N Group, RX651 Group P50 P51 P52 P53 9

. . PTBGO176GA-A .
P94 PD1 PD2 % . P55 P54 P10 P11
(176-Pin LFBGA)
7| vss P92 PDO P95 (Upper Perspectwe V|ew) P85 P84 P57 P56 | 7
VSS_ | USBO_
6| vcec P91 P90 P93 PJ1 PJO USB op | 8
VCC_ | USBO_
5| P46 P47 P45 P44 PJ2 P12 USB oM |8
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
3 |VREFLO| P40 |VREFHO| P03 PF5 PJ3 Fm?z/D RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AVCCO| P07 |AVCC1| P02 | EMLE | VCL |XCOUT| VSS | vCC P32 P30 P26 P23 P17 P20 | 2
1] AVSSO | P05 | AVSS1 | 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 1/O port pins. For the pin configuration,
see Table 1.5, List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.4 Pin Assignment (176-Pin LFBGA)
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RX65N Group, RX651 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (6/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFBGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
M14 PB5 A13 MTIOC2A/ ETO_ETXDO/ SDSI_CLK-B LCD_CL
MTIOC1B/ RMIIO_TXDO0/ K-B
TIOCB4/ SCK9/SCK11
TMRI1/PO29/
POE4#
M15 PB4 A12 TIOCA4/PO28 | ETO_TX_EN/ SDSI_CMD-B LCD_TC
RMIIO_TXD_EN/ ONO-B
CTSO#/RTSO#/
SSO#/SS11#/
CTS1#/RTS11#
N1 vCC
N2 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/ SDHI_D1-C/PIXD7
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 RTSO#/SS0#
N3 P22 EDREQO MTIOC3B/ SCKO/ SDHI_DO0-C/PIXD6
MTCLKC/ USBO_OVRCUR
TIOCC3/ B
TMOO0/PO2
N4 P15 MTIOCOB/ RXD1/SMISO1/ | PIXDO IRQ5
MTCLKB/ SSCL1/SCK3/
TIOCB2/ CRX1-DS
TCLKB/TMCI2/
PO13
N5 P12 WR3#/BC3# | MTIC5U/ RXD2/SMISO2/ LCD_TC | IRQ2
TMCIM SSCL2/ ON1-A
SCLO[FM+]
N6 PJO MTIOC6B SCK8/SSLC1-B LCD_DA
TAO-A
N7 P84 MTIOC6D LCD_DA
TA2-A
N8 P54 D1[A1/D1)/ MTIOC4B/ ETO_LINKSTA/ LCD_DA
EDACKO TMCI1 CTS2#/RTS2#/ TAB-A
SS2#/MOSIC-B/
CTX1
N9 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
N10 uB PC7 A23/CS0# MTIOC3A/ ETO_COL/TXD8/ | MMC_D7-A LCD_DA | IRQ14
MTCLKB/ SMOSI8/SSDA8/ TA9-A
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
N11 P82 EDREQ1 MTIOC4A/ ETO_ETXD1/ MMC_D4-A LCD_DA
PO28 RMIIO_TXD1/ TA12-A
SMOSI10/
SSDA10/TXD10
N12 PC3 A19 MTIOC4D/ ETO_TX_ER/ QMO-A/QIO0-A/ LCD_DA
TCLKB/PO24 TXD5/SMOSI5/ SDHI_DO0-A/ TA16-A
SSDA5 SDSI_Do0-A/
MMC_DO-A
N13 PCO A16 MTIOC3C/ ETO_ERXD3/ IRQ14
TCLKC/PO17 CTS5#/RTS5#/
SS5#/SSLA1-A
N14 P73 CS3# PO16 ETO_WOL LCD_EX
TCLK-A
N15 VSS
P1 VSS
P2 P17 MTIOC3A/ SCK1/TXD3/ SDHI_D3-C/PIXD3 IRQ7 ADTRG1
MTIOC3B/ SMOSI3/SSDA3/ #
MTIOC4B/ SDA2-DS
TIOCBO/
TCLKD/TMO1/
PO15/POE8#
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (9 / 61)

Number of Access Cycles
Module Register Number |Access Related

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

0008 7709h |ICU Software Configurable Interrupt B Request Register 9 | PIBR9 8 8 % ::":CI)JL(th 2ICLK ICUB

0008 770Ah |ICU Software Configurable Interrupt B Request Register A | PIBRA 8 8 % :Sclz_Eth 2 ICLK ICuB

0008 770Bh |ICU Software Configurable Interrupt B Request Register B | PIBRB 8 8 % ::":CI)JL(th 2ICLK ICUB

0008 7780h |ICU Software Configurable Interrupt B Source Select SLIBXR128 8 8 2 ICLK to 2 ICLK ICuB
Register X128 1PCLKB

0008 7781h |ICU Software Configurable Interrupt B Source Select SLIBXR129 8 8 2 ICLK to 2ICLK ICuB
Register X129 1PCLKB

0008 7782h |ICU Software Configurable Interrupt B Source Select SLIBXR130 8 8 2ICLK to 2ICLK ICuB
Register X130 1 PCLKB

0008 7783h |ICU Software Configurable Interrupt B Source Select SLIBXR131 8 8 2ICLK to 2ICLK ICuB
Register X131 1 PCLKB

0008 7784h |ICU Software Configurable Interrupt B Source Select SLIBXR132 8 8 2ICLK to 2ICLK ICuB
Register X132 1PCLKB

0008 7785h  |ICU Software Configurable Interrupt B Source Select SLIBXR133 8 8 2ICLK to 2 ICLK ICUB
Register X133 1PCLKB

0008 7786h |ICU Software Configurable Interrupt B Source Select SLIBXR134 8 8 2 ICLK to 2 ICLK ICuB
Register X134 1PCLKB

0008 7787h |ICU Software Configurable Interrupt B Source Select SLIBXR135 8 8 2 ICLK to 2ICLK ICuB
Register X135 1PCLKB

0008 7788h |ICU Software Configurable Interrupt B Source Select SLIBXR136 8 8 2ICLK to 2ICLK ICuB
Register X136 1 PCLKB

0008 7789h |ICU Software Configurable Interrupt B Source Select SLIBXR137 8 8 2ICLK to 2ICLK ICuB
Register X137 1 PCLKB

0008 778Ah |ICU Software Configurable Interrupt B Source Select SLIBXR138 8 8 2ICLK to 2ICLK ICuB
Register X138 1PCLKB

0008 778Bh |ICU Software Configurable Interrupt B Source Select SLIBXR139 8 8 2ICLK to 2 ICLK ICUB
Register X139 1PCLKB

0008 778Ch |ICU Software Configurable Interrupt B Source Select SLIBXR140 8 8 2 ICLK to 2 ICLK ICuB
Register X140 1PCLKB

0008 778Dh |ICU Software Configurable Interrupt B Source Select SLIBXR141 8 8 2 ICLK to 2ICLK ICuB
Register X141 1PCLKB

0008 778Eh |ICU Software Configurable Interrupt B Source Select SLIBXR142 8 8 2 ICLK to 2ICLK ICuB
Register X142 1 PCLKB

0008 778Fh |ICU Software Configurable Interrupt B Source Select SLIBXR143 8 8 2ICLK to 2ICLK ICuB
Register X143 1 PCLKB

0008 7790h |ICU Software Configurable Interrupt B Source Select SLIBR144 8 8 2ICLK to 2ICLK ICuB
Register 144 1 PCLKB

0008 7791h  |ICU Software Configurable Interrupt B Source Select SLIBR145 8 8 2ICLK to 2 ICLK ICUB
Register 145 1 PCLKB

0008 7792h |ICU Software Configurable Interrupt B Source Select SLIBR146 8 8 2 ICLK to 2 ICLK ICuB
Register 146 1PCLKB

0008 7793h |ICU Software Configurable Interrupt B Source Select SLIBR147 8 8 2 ICLK to 2ICLK ICuB
Register 147 1PCLKB

0008 7794h  |ICU Software Configurable Interrupt B Source Select SLIBR148 8 8 2 ICLK to 2ICLK ICuB
Register 148 1PCLKB

0008 7795h |ICU Software Configurable Interrupt B Source Select SLIBR149 8 8 2ICLK to 2ICLK ICuB
Register 149 1 PCLKB

0008 7796h |ICU Software Configurable Interrupt B Source Select SLIBR150 8 8 2ICLK to 2ICLK ICuB
Register 150 1PCLKB

0008 7797h  |ICU Software Configurable Interrupt B Source Select SLIBR151 8 8 2ICLK to 2ICLK ICuUB
Register 151 1PCLKB

0008 7798h |ICU Software Configurable Interrupt B Source Select SLIBR152 8 8 2 ICLK to 2 ICLK ICuB
Register 152 1PCLKB

0008 7799h |ICU Software Configurable Interrupt B Source Select SLIBR153 8 8 2 ICLK to 2ICLK ICuB
Register 153 1PCLKB

0008 779Ah |ICU Software Configurable Interrupt B Source Select SLIBR154 8 8 2 ICLK to 2ICLK ICuB
Register 154 1 PCLKB

0008 779Bh |ICU Software Configurable Interrupt B Source Select SLIBR155 8 8 2ICLK to 2ICLK ICuB
Register 155 1 PCLKB

0008 779Ch |ICU Software Configurable Interrupt B Source Select SLIBR156 8 8 2ICLK to 2ICLK ICuB
Register 156 1PCLKB
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (34 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClh
0008 B311h |SCI12 |Receive Data Register L RDRL 8 8 2, 3 PCLKB 2ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClh
0008 B312h |SCI12 | Modulation Duty Register MDDR 8 8 2,3 PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3 PCLKB 2ICLK SClh
0008 B321h |SCI12 |Control Register 0 CRO 8 8 2,3 PCLKB 2ICLK SClh
0008 B322h |SCI12 | Control Register 1 CR1 8 8 2,3 PCLKB 2 ICLK SClh
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2,3 PCLKB 2ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3 PCLKB 2 ICLK SClh
0008 B325h | SCI12 | Port Control Register PCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2,3 PCLKB 2ICLK SClh
0008 B327h |SCI12 | Status Register STR 8 8 2, 3PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3 PCLKB 2 ICLK SClh
0008 B32Ah |SCI12 |Control Field 0 Compare Enable Register CFOCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field 0 Receive Data Register CFORR 2,3 PCLKB 2ICLK SClh
0008 B32Ch |[SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Eh [SCI12 |[Control Field 1 Compare Enable Register CF1CR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Fh |SCI12 |Control Field 1 Receive Data Register CF1RR 8 8 2,3 PCLKB 2ICLK SClh
0008 B330h |SCI12 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK SClh
0008 B331h |SCI12 |Timer Mode Register TMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2,3 PCLKB 2ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 2,3 PCLKB 2ICLK SClh
0008 CO00h |PORTO |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C001h |PORT1 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C002h |PORT2 |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C003h |PORT3 [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C005h |PORTS |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C006h |PORT®6 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 CO07h |PORT7 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C008h |PORTS8 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C009h |PORT9 | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO0OAh |PORTA [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO0Bh |PORTB |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COOCh |PORTC |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COOFh |PORTF [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (36 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C04Bh |PORTB |Port Input Register PIDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C04Ch |PORTC |Port Input Register PIDR 8 8 2,3 PCLKB 2ICLK 1/10
Ports
0008 C04Dh |PORTD |Port Input Register PIDR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 CO4Eh |PORTE |Port Input Register PIDR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 CO4Fh |PORTF |Port Input Register PIDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C050h |PORTG |Port Input Register PIDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C052h |PORTJ |Port Input Register PIDR 8 8 2,3 PCLKB 2ICLK 1/10
Ports
0008 C060h |PORTO |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C061h |PORT1 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C062h |PORT2 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C063h |PORT3 |Port Mode Register PMR 8 8 2, 3PCLKB 2ICLK /10
Ports
0008 C064h |PORT4 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C065h |PORTS5 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C066h |PORT6 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/10
Ports
0008 C067h |PORT7 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C068h |PORT8 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C069h |PORT9 |Port Mode Register PMR 8 8 2, 3PCLKB 2ICLK /10
Ports
0008 CO6Ah |PORTA |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Bh |PORTB |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Ch |PORTC |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Dh |PORTD |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 CO6Eh |PORTE |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 CO6Fh |PORTF |Port Mode Register PMR 8 8 2, 3PCLKB 2ICLK /10
Ports
0008 CO70h |PORTG |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C072h |PORTJ |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C080h |PORTO |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C081h |PORTO |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C082h | PORT1 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C083h |PORT1 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C084h |PORT2 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C085h |PORT2 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK l{e}
Ports
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (39 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C102h |MPC CS Output Pin Select Register 0 PFCSS0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEOQO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2,3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3 PCLKB 2ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C108h |MPC External Bus Control Register 2 PFBCR2 8 8 2,3 PCLKB 2ICLK MPC
0008 C109h |MPC External Bus Control Register 3 PFBCR3 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3 PCLKB 2ICLK MPC
0008 C128h |PORTO |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C129h |PORT1 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Ah |PORT2 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Bh |PORT3 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C12Dh |PORTS |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Fh |PORT7 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C130h |PORTS8 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C131h |PORT9 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C132h | PORTA | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C133h |PORTB | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C134h |PORTC |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C135h | PORTD |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C136h |PORTE |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C138h |PORTG |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C13Ah |PORTJ | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3 PCLKB 2 ICLK MPC
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of /0 Registers (Address Order) (42 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C282h |SYSTE |Deep Standby Interrupt Enable Register 0 DPSIERO 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C283h |SYSTE |Deep Standby Interrupt Enable Register 1 DPSIER1 8 8 4,5 PCLKB 2,3 ICLK Low
M Power
Consum
ption
0008 C284h |SYSTE |Deep Standby Interrupt Enable Register 2 DPSIER2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C285h |SYSTE |Deep Standby Interrupt Enable Register 3 DPSIER3 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C286h |SYSTE |Deep Standby Interrupt Flag Register 0 DPSIFRO 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C287h |SYSTE |Deep Standby Interrupt Flag Register 1 DPSIFR1 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C288h |SYSTE |Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C289h |SYSTE |Deep Standby Interrupt Flag Register 3 DPSIFR3 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Ah |SYSTE |Deep Standby Interrupt Edge Register 0 DPSIEGRO 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Bh |SYSTE |Deep Standby Interrupt Edge Register 1 DPSIEGR1 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C28Ch |SYSTE |Deep Standby Interrupt Edge Register 2 DPSIEGR2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Dh |SYSTE |Deep Standby Interrupt Edge Register 3 DPSIEGR3 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C290h |SYSTE |Reset Status Register 0 RSTSRO 8 8 4,5 PCLKB 2,3ICLK Resets
M
0008 C291h |SYSTE |Reset Status Register 1 RSTSR1 8 8 4,5PCLKB 2,3ICLK Resets
M
0008 C293h |SYSTE |[Main Clock Oscillator Forced Oscillation Control MOFCR 8 8 4,5PCLKB 2, 3ICLK Clock
M Register Generat
ion
Circuit
0008 C294h |SYSTE |High-Speed On-Chip Oscillator Power Supply Control | HOCOPCR 8 8 4,5 PCLKB 2, 3ICLK Clock
M Register Generat
ion
Circuit
0008 C296h |FLASH |Flash P/E Protect Register FWEPROR 8 8 2ICLK Flash
0008 C297h |SYSTE |Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4,5 PCLKB 2, 3ICLK LVDA
M
0008 C298h |SYSTE |Voltage Detection Level Select Register LVDLVLR 8 8 4,5PCLKB 2,3ICLK LVDA
M
0008 C29Ah |SYSTE | Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4,5PCLKB 2,3ICLK LVDA
M
0008 C29Bh |SYSTE | Voltage Monitoring 2 Circuit Control Register 0 LVD2CRO 8 8 4,5 PCLKB 2, 3ICLK LVDA
M
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (44 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C462h |RTC Second Capture Register 1 RSECCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C462h |RTC BCNTO Capture Register 1 BCNTOCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C464h |RTC Minute Capture Register 1 RMINCP1 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C464h |RTC BCNT1 Capture Register 1 BCNT1CP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C466h |RTC Hour Capture Register 1 RHRCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C466h |RTC BCNT2 Capture Register 1 BCNT2CP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C46Ah |RTC Date Capture Register 1 RDAYCP1 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C46Ah |RTC BCNT3 Capture Register 1 BCNT3CP1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C46Ch |RTC Month Capture Register 1 RMONCP1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C472h |RTC Second Capture Register 2 RSECCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C472h |RTC BCNTO Capture Register 2 BCNTOCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C474h |RTC Minute Capture Register 2 RMINCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C474h |RTC BCNT1 Capture Register 2 BCNT1CP2 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C476h |RTC Hour Capture Register 2 RHRCP2 8 8 2,3PCLKB 2ICLK RTCd
0008 C476h |RTC BCNT2 Capture Register 2 BCNT2CP2 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C47Ah |RTC Date Capture Register 2 RDAYCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C47Ah |RTC BCNT3 Capture Register 2 BCNT3CP2 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C47Ch |RTC Month Capture Register 2 RMONCP2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C4COh |POE3 |Input Level Control/Status Register 1 ICSR1 16 16 2,3 PCLKB 2 ICLK POE3a
0008 C4C2h |POE3 |Output Level Control/Status Register 1 OCSR1 16 16 2, 3 PCLKB 2ICLK POE3a
0008 C4C4h |POE3 |Input Level Control/Status Register 2 ICSR2 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4C6h |POE3 |[Output Level Control/Status Register 2 OCSR2 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4C8h |POE3 |Input Level Control/Status Register 3 ICSR3 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4CAh |POE3 |Software Port Output Enable Register SPOER 8 8 2,3 PCLKB 2ICLK POE3a
0008 C4CBh |POE3 |Port Output Enable Control Register 1 POECR1 8 8 2,3 PCLKB 2ICLK POE3a
0008 CACCh |POE3 |Port Output Enable Control Register 2 POECR2 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4D0Oh |POE3 |Port Output Enable Control Register 4 POECR4 16 16 2, 3 PCLKB 2ICLK POE3a
0008 C4D2h |POE3 |Port Output Enable Control Register 5 POECR5 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4D6h |POE3 |Input Level Control/Status Register 4 ICSR4 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4D8h |POE3 |Input Level Control/Status Register 5 ICSR5 16 16 2,3 PCLKB 2ICLK POE3a
0008 C4DAh |POE3 |Active Level Setting Register 1 ALR1 16 16 2,3 PCLKB 2 ICLK POE3a
0008 C4DCh |[POE3 [Input Level Control/Status Register 6 ICSR6 16 16 2, 3 PCLKB 2ICLK POE3a
0008 C4E4h |POE3 |MTUO Pin Select Register 1 MOSELR1 8 8 2,3 PCLKB 2ICLK POE3a
0008 C4E5h [POE3 |MTUO Pin Select Register 2 MOSELR2 8 8 2, 3 PCLKB 2 ICLK POE3a
0008 C4E6h |POE3 MTUS3 Pin Select Register M3SELR 8 8 2,3 PCLKB 2ICLK POE3a
0008 C4E7h |POE3 |[MTU4 Pin Select Register 1 M4SELR1 8 8 2, 3 PCLKB 2 ICLK POE3a
0008 C4E8h |POE3 MTU4 Pin Select Register 2 M4SELR2 8 8 2, 3 PCLKB 2ICLK POE3a
0008 CAEAh |POE3 |[MTUBG Pin Select Register M6SELR 8 8 2,3 PCLKB 2ICLK POE3a
0008 C500h | TEMPS | Temperature Sensor Control Register TSCR 8 8 2,3 PCLKB 2 ICLK TEMPS
0008 C5C0h | DA D/A A/D Synchronous Unit Select Register DAADUSR 8 8 2,3 PCLKB 2ICLK R12DA
0009 0200hto | CANO [ Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2ICLK CAN
0009 03FFh 3216
0009 0400hto | CANO [Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 041Fh 32
0009 0420h |CANO |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 0424h |CANO |[FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2 ICLK CAN
0009 0428h | CANO Mask Invalid Register MKIVLR 32 8,3126, 2, 3 PCLKB 2ICLK CAN
0009 042Ch |CANO [Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2 ICLK CAN
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Table 4.1 List of I/0O Registers (Address Order) (50 / 61)

Number of Access Cycles

Module Register Number |Access Related

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

000C 0078h |EDMAC |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 1t0 3ICLK EDMAC
0 a

000C 007Ch |EDMAC | Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 1to 3 ICLK EDMAC
0 a

000C 00C8h |EDMAC |Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 1to 3ICLK EDMAC
0 a

000C 00CCh |EDMAC |Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 1to 3ICLK EDMAC
0 a

000C 00D4h |EDMAC |Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 1to 3 ICLK EDMAC
0 a

000C 00D8h |EDMAC |Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 1to 3 ICLK EDMAC
0 a

000C 0100h |ETHER |ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 0108h |ETHER |Receive Frame Maximum Length Register RFLR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0110h |ETHER [ETHERC Status Register ECSR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0118h |ETHER |[ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0120h |ETHER |[PHY Interface Register PIR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0128h |ETHER |[PHY Status Register PSR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 0140h |ETHER [Random Number Generation Counter Limit Setting RDMLR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co Register C

000C 0150h |ETHER |[Interpacket Gap Register IPGR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 0154h |ETHER [Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0158h |ETHER [Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 0160h |ETHER |Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 0164h |ETHER |PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 0168h |ETHER |PAUSE Frame Retransmit Counter TPAUSECR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 016Ch |ETHER |Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01COh |ETHER [MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 01C8h |ETHER [MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 01DOh |ETHER | Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01D4h |ETHER |Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 01D8h |ETHER |Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01DCh |ETHER [ Carrier Not Detect Counter Register CNDCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01E4h |ETHER [CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01E8h |ETHER |Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 01ECh |ETHER |Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 1t0 7 ICLK ETHER
Co C

000C 01FOh |ETHER |Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C

000C 01F4h |ETHER |Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
Co C
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5. Electrical Characteristics

Table 5.4 DC Characteristics (2)

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit Test Conditions
Output high voltage | All output pins VoH VCC-0.5 — — V. |log=—-1mA
Output low voltage All output pins VoL — — 0.5 V |lgo=1.0mA
(except for RIIC pins and
ETHERC output pin)
RIIC output pin — — 04 loL =3.0mA
— — 0.6 loL =6.0 mA
RIIC output pin VoL — — 0.4 V  |loL=15.0mA
(only P12 and P13 in channel 0) (ICFER.FMPE = 1)
— 0.4 — loL =20.0 mA
(ICFER.FMPE = 1)
ETHERC output pin VoL — — 0.4 V |loo=1.0mA
Input leakage current | RES#, MD pin, EMLE*1, | lin | — — 1.0 MA | Vi, =0V
BSCANP*1, NMI Vip, =VCC
Three-state leakage | Other than ports for 5V tolerant | | lg | — — 1.0 MA | Vi, =0V
current (off state) Vi, =VCC
Ports for 5 V tolerant — — 5.0 Vip=0V
Vin=55V
Input pull-up MOS Other than P35 I -300 — -10 MA |VCC=27t036V
current Vi, =0V
Input pull-down MOS | EMLE, BSCANP I 10 — 300 vA |V, =VCC
current
Input capacitance All input pins Cin — — 8 pF |Vbias=0V
(except for ports 03, 05, 12, 13, Vamp =20 mV
16, 17, 20, 21, EMLE, BSCANP, f=1MHz
USBO_DP, and USB0O_DM) T,=25°C
Ports 03, 05, 12, 13, 16, 17, 20, — — 16
21, EMLE, BSCANP, USBO_DP,
and USBO_DM

Note 1. The input leakage current value at the EMLE and BSCANP pins are only when V;, =0 V.
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5. Electrical Characteristics

Note 6. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 7. Reference value

Table 5.6 DC Characteristics (3) (Products for products with at least 1.5 Mbytes of code flash
memory)
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.7t03.6V, 2.7V < VREFHO0 £ AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr
D version G version ) »
Item Symbol Unit | Test Conditions
Typ. | Max. | Typ. | Max.
Supply Max.*2 lec®® | — | 60 | — | 73 | mA |ICLK =120 MHz
current*! Normal | Peripheral function clock signal supplied*4 26 | — 26 — PCLKA =120
Peripheral function clock signal stopped*4 13 — 13 — MHz
_ ' : _ PCLKB = 60 MHz
& |Core Peripheral function clock signal stopped*4 17 — 17 — PCLKC = 60 MHz
g |Mark PCLKD = 60 MHz
@ | Sleep mode: The clock signal to peripheral modules 20 38 20 52 FCLK = 60 MHz
T |is supplied*4 BCLK = 120 MHz
08’_ All-module-clock-stop mode (reference value) 9 26 9 39 II\BII(I:-lLK pin = 60
z
°
& |Increased by BGO | Reading from the code flash 6 — 6 —
Q. . .
@ | operation memory while the data flash
S |*7 memory is being programmed
= Reading from the code flash 7 — 7 —
memory while the code flash
memory is being programmed
Increased by Trusted Secure IP operation — 12 — 12
Low-speed operating mode 1: Supply of the clock signal 1.6 — 1.6 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal 1.6 — 1.6 — All clocks 32.768
to peripheral modules is stopped*4 kHz
Software standby mode 1.6 13 16 | 224
Power supplied to standby RAM and USB resume 155 | 70 | 155 | 98 MA
(] . .
g detecting unit (USBO only)
E, Power not supplied | Power-on reset circuit and low- 115 | 42 | 115 | 54
g |to standby RAM power consumption function
S |and USB resume | disabled*5
o | detecting unit Power-on reset circuit and low- 49 | 32 | 49 | 47
§ (USBO only) power consumption function
£ enabled*6
2 Increased by RTC | When a low C; crystal is in use 1 — 1 —
§ operation When a standard C|_ crystal is 2 — 2 —
in use
RTC operating while When a crystal oscillator for low 0.9 — 0.9 — Veartr =2.0V,
VCC is off (with the clock loads is in use VCC=0V
battery backup function, 16 _ 16 _ VgarT = 3.3V,
only the RTC and sub- VCC =0V
clock oscillator operate) [\yhen a orystal oscillator for 17 [ — [ 17 ] = Vearr =20V,
standard clock loads is in use VCC=0V
3.3 —_— 3.3 —_— VBATT =3.3 V,
VCC=0V
Inrush current on Inrush current*8 lrRus | — | 180 | — | 130 | mA
returning from deep - 8 E — 10 — 10 c
software standby mode Energy of inrush current RUSH . . M

Note 1.

Note 3.

[D version]

lcc Max. = 0.38 x f + 14 (max. operation in high-speed operating mode)

lcc Typ. = 0.18 x f + 4 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
lcc Typ. = 0.4 x f + 1.2 (low-speed operating mode 1)
lcc Max. = 0.2 x f + 14 (sleep mode)

[G version]

Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state.
Icc depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)
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5. Electrical Characteristics

534 Control Signal Timing

Table 5.23 Control Signal Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =0 V,
PCLKB = 8 to 60 MHz, T, = Toy

Item Symbol Min.*1 Typ. Max. Unit Test Conditions**
NMI pulse width tNviw 200 — — ns tpReyc X 2 =200 ns, Figure 5.14
tpReyc X 2 — — ns tpReyc X 2 > 200 ns, Figure 5.14
IRQ pulse width tiraw 200 — — ns tpBeyc X 2 =200 ns, Figure 5.15
tpReyc X 2 — — ns tpReyc X 2> 200 ns, Figure 5.15

Note 1. tpgcyc: PCLKB cycle

taviw

Figure 5.14  NMI Interrupt Input Timing

RQ M

tiraw

Figure 5.15 IRQ Interrupt Input Timing
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5. Electrical Characteristics

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tend Towt Towz Tend Towt Towz Tend Towt Towz Tend Tnt Th2
ee N\ L L
Byte strobe mode
tao tan tap tan tan
A23 to A0
1-write strobe mode tho tao tao tao tao
A23 to A1
__[tsco tsco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode 1
_ ~teso csp
CST7# to CS0# 1\ %L
trsp trsp trsp trsp trsp trsp trsp trsp
RD# (Read) — — J‘ﬁ
tros troH tros tron tros tron tros troH
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
B . WRON:1 . WRON:1 .
4 4" . L4 . 41
WDON:1 WDOFF:1 WDON:1 " WDOFF:1 WDON:1 " WDOFF:1
CSON:0 Ty Twz Tend Tawt Towt Towz Tend Tawt Towt Towe Tend T T2
so 0\ L
Byte strobe mode
tap tap tap | tao
A23 to A0
1-write strobe mode tao tao tao tao
A23 to A1
_ teco taco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ teso f—{ tcsp
CST7# to CSO0#
twro twro Ev_‘RD twro ivi/‘RD twro
WR1# to WRO#, WRH (Write) Yﬁ YF Jﬁ
| |
twop twoo twoo|
._.1/ l—| twon ._.‘ bdtwon ) —-‘ twon
D31 to DO (Write) ’\ ‘ ‘ i —
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21  External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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tsckw tsokr tsckr
SCKn i /‘ \
(n=0to12) / ‘
|

Figure 5.42 SCK Clock Input Timing

sCkn /_\_/_L

trxo

S S {

trxs | trxH

RxDn X X <

n=0to12

A4
A

Figure 5.43  SCI Input/Output Timing: Clock Synchronous Mode
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90%
REF50CK 50%

10%

70%

30%

RMIO_xxxx' 50% i «i

Tck

<_

Note 1. RMIIO_TXD_EN, RMII0_TXD1, RMII0_TXDO0, RMII0_CRS_DV, RMII0_RXD1, RMII0_RXD0, RMII0_RX_ER

Figure 5.56  Timing with the REF50CK and RMII Signals

» <
»

Tc

— |—|_—|_‘|_[S§L

0
—»
{L
RMIIO_TXD_EN S
—»

RMII0_TXD1,
RMII0_TXDO

L
1T

Preamble

JL
17

|

Figure 5.57 RMIl Transmission Timing

Tsu o P —» Thd
_L /L IL
RMII0_CRS_DV I S, / 1 S
Tsu o) g
RMI0_RXD!, W preame XX oaa oY
17 17
SFD
RMIO_RX ER ((- ------------------------------------ ((- --------------------------------
) )
Figure 5.58 RMII Reception Timing (Normal Operation)
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Table 5.42 PDC Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions

PDC | PIXCLK input cycle time tPixeyc 37 — ns | Figure 5.66

PIXCLK input high pulse width tpixH 10 — ns

PIXCLK input low pulse width tpixL 10 — ns

PIXCLK rising time teixr — 5 ns

PIXCLK falling time tpixs — 5 ns

PCKO output cycle time tpckeye 2 % tppeyc — ns | Figure 5.67

PCKO output high pulse width tpckH (trckeye — trekr — trek)/2 — 3 — ns

PCKO output low pulse width tPCKL (tPCKcyc - tPCKr - tpCKf)/z -3 — ns

PCKO rising time teekr — 5 ns

PCKO falling time tpeks — 5 ns

VSYNC/HSYNC input setup time tsyncs 10 — ns | Figure 5.68

VSYNC/HSYNC input hold time tsyncH 5 — ns

PIXD input setup time tpixDs 10 — ns

PIXD input hold time tPiIxDH 5 — ns
Note 1. tpgcyc: PCLKB cycle

W trixeye N
it _4_tEI><1
PIXCLK input
tF’D(L
Figure 5.66 PDC Input Clock Timing
P trckeye N
b | Letecks
PCKO pin output
teekL
Figure 5.67 PDC Output Clock Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

5.6

Table 5.49

D/A Conversion Characteristics

D/A Conversion Characteristics

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
Resolution — 12 12 12 Bit
Unbuffered output | Absolute accuracy — — — 6.0 LSB 2-MQ resistive load
10-bit conversion

Differential nonlinearity error DNL — +1.0 +2.0 LSB 2-MQ resistive load

Output resistance Ro — 8.6 — kQ

Setting time ts — — 3 us 20-pF capacitive load
Buffered output Load resistance R 5 — — kQ

Load capacitance CL — — 50 pF

Output voltage Vo 0.2 — AVCC1 - \%

0.2

Differential nonlinearity error DNL — +1. +2.0 LSB

Integral nonlinearity error INL — 2.0 +4.0 LSB

Setting time ts — — 4 us

5.7

Table 5.50 Temperature Sensor Characteristics

Temperature Sensor Characteristics

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Iltem Min. Typ. Max. Unit Test Conditions
Relative accuracy — +1 — °C
Temperature slope — — mV/°C
Output voltage (at 25°C) — 1.21 — \
Temperature sensor start time — — 30 us
Sampling time*1 4.15 — — us

Note 1.

Set the S12AD1.ADSSTRT register such that the sampling time of the 12-bit A/D converter satisfies this specification.
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RX65N Group, RX651 Group

Appendix 1. Package Dimensions

SIE[E]

N
o

JEITA Package Code RENESAS Code |  Previous Code | MASS[Typ.] |
P-TFLGA100-7x7-0.65 PTLGO100JA-A 100FOG 0.1g
o
D

=
A g
@

| T P
| Koo%boooooc
| |oo OOPOOOO
| 1|00000/00000
| :/0000000000 |
| | i 100000/00000 |}
: /0000000000
| »| 0000000000
<|0000000000
| .| 0060000000
; A @OOOO;OOOOO K1 Dimension in Millimeters
‘ __ 1 2 3 4 5 ‘ 6 7 8 9 10 Symbel T Nom '\E(
e s I
v — | — [ 0.15
w [ — [ — (020
A — | — [1.05
el | — 065 —
b 0.3110.35| 0.39
b1 ]0.385/0.435|0.485
X — | — 1 0.08
y | — | — o010
Zp | — |0.575] —
Zg | — |0.575] —
Figure F 100-Pin TFLGA (PTLG0100JA-A)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code REMNESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQFPO100KB-B — 0.6
Ho Unit: mm
11 D
75 51
ARRAAARARAARAARARAARARARA
76 =5 = 50
= ==
— ==
=] ==
- =
== == -
S —=
= =
== =
=77 =
= -]
100 = / &3226

LLLLY HHHHHHHHHHHHHHHHH@SAT. ;

1. DIMENSIONS ™17 AND =2 DO NOT INCLUDE MOLD FLASH.

e 2. DIMENSION "3 DOES NOT INCLUDE TRIM OFFSET.
\<_ 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
'II I( | 1 LOCATED WITHIN THE HATCHED AREA.
I _b'uﬂ 'l| H”—H—IH HHHHHHHHHHHHHHFWHHH“—HL | 4. CHAMFERS AT CORMNERS ARE OPTIONAL, SIZE MAY VARY.
\‘\__// Reference | Dimensions in milimeters

- 3, Symeel | Min | Nom | Max

S ER) D |139] 140 141

= 139 | 140 | 141

Ay | — | 14| —

Ho | 158 | 160 | 162

7 ™\ He | 158 | 16.0 | 162

<« ° - 8 R A | — ] =117

T | ) Ar |005| — | 015

i bp | 015|020 | 027

< ' ¢ |oos| — [o020

te & 0° | 35° | &

Ly

Detail F [e] — L
x — | — |uoos
y — | — | oo8
lp |045| 06 | 075

Ly = | 10| =

Figure G 100-Pin LFQFP (PLQP0100KB-B)
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