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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"

Discontinued at Digi-Key
RXv2
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DMA, LVD, POR, PWM, WDT
111

3MB (3M x 8)

FLASH
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552K x 8

2.7V ~ 3.6V
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Internal
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Surface Mount
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RX64M Group

1. Overview

Table 1.4 Pin Functions (3/8)
Classifications Pin Name 1/0 Description
General-purpose PWM GTIOCOA-A/GTIOCOA-B/ 1/0 GPTO0.GTGRA and GPT0.GTGRB input capture input/output
timer GTIOCOA-C/GTIOCOA-D/ compare output/PWM output pins
GTIOCOA-E,
GTIOCOB-A/GTIOCOB-B/
GTIOCOB-C/GTIOCOB-D/
GTIOCOB-E
GTIOC1A-A/GTIOC1A-B/ 110 GPT1.GTGRA and GPT1.GTGRB input capture input/output
GTIOC1A-C/GTIOC1A-D/ compare output/PWM output pins
GTIOC1A-E,
GTIOC1B-A/GTIOC1B-B/
GTIOC1B-C/GTIOC1B-D/
GTIOC1B-E
GTIOC2A-A/GTIOC2A-B/ 1/0 GPT2.GTGRA and GPT2.GTGRB input capture input/output
GTIOC2A-C/GTIOC2A-D/ compare output/PWM output pins
GTIOC2A-E,
GTIOC2B-A/GTIOC2B-B/
GTIOC2B-C/GTIOC2B-D/
GTIOC2B-E
GTIOC3A-D/GTIOC3A-E, 1/0 GPT3.GTGRA and GPT3.GTGRB input capture input/output
GTIOC3B-D/GTIOC3B-E compare output/PWM output pins
GTETRG-B/GTETRG-C/ Input External trigger input pin for GPTO to GPT3
GTETRG-D
16-bit timer pulse unit TIOCAO, TIOCBO /10 The TGRAO to TGRDO input capture input/output compare
TIOCCO, TIOCDO output/PWM output pins
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
TIOCA3, TIOCB3 /10 The TGRA3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins
TIOCAS5, TIOCB5 1/0 The TGRAS and TGRBS input capture input/output compare
output/PWM output pins
TCLKA, TCLKB Input Input pins for external clock signals or for phase counting mode
TCLKC, TCLKD clock signals
Programmable pulse POO0 to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Compare match timer W TICO to TIC3 Input Input pins for CMTW
TOCO to TOC3 Output  Output pins for CMTW
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RX64M Group

1. Overview
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Table 1.4 Pin Functions (6/8)
Classifications Pin Name 1/0 Description
USB 2.0 host/function VCC_USB, Input Power supply pins
module VCC_USBA
VSS_USB, Input Ground pins
VSS1_USBA,
VSS2_USBA
AVCC_USBA Input USBA analog power supply pin
AVSS_USBA Input USBA analog ground pin. Short this pin with the PVSS_USBA
pin.
PVSS_USBA Input USBA PLL circuit ground pin. Short this pin with the
AVSS_USBA pin.
USBA_RREF /0 USBA reference current supply pin. Connect 2.2 kQ (+1%) to
the AVSS_USBA pin.
USBO_DP, /10 Input or output USB transceiver D+ data.
USBA_DP
USBO_DM, /0 Input or output USB transceiver D- data.
USBA_DM
USBO_EXICEN, Output  Connect to the OTG power IC.
USBA_EXICEN
USBO_ID, USBA_ID Input Connect to the OTG power IC.
USBO_VBUSEN Output USB VBUS power enable pins
USBA_VBUSEN
USBO_OVRCURA/ Input USB overcurrent pins
USBO_OVRCURB,
USBA_OVRCURA/
USBA_OVRCURB
USBO_VBUS, Input USB cable connection/disconnection detection input pins
USBA_VBUS
CAN module CRXO0, CRX1-DS, CRX2 Input Input pins
CTXO0 to CTX2 Output  Output pins
Serial peripheral interface  RSPCKA-A/RSPCKA-B /0 Clock input/output pin
MOSIA-A/MOSIA-B 1/O Inputs or outputs data output from the master
MISOA-A/MISOA-B 1/0 Inputs or outputs data output from the slave
SSLAO-A/SSLAO-B 110 Input or output pin for slave selection
SSLA1-A/SSLA1-B to SSLA3- Output Output pin for slave selection
AISSLA3-B
Quad serial peripheral QSPCLK-A/-B Output  QSPI clock output pin
interface QSSL-A/-B Output  QSPI slave output pin
QMO-A/-B, QIO0-A/-B 110 Master transmit data/data O
QMI-A/-B, QIO1-A/-B 110 Master input data/data 1
QIO2-A/-B, QIO3-A/-B lfe} Data 2, data 3
Serial sound interface SSISCKO, SSISCK1 /0 SSI serial bit clock pins
SSIWS0, SSIWS1 /0 Word select pins
SSITXDO, SSITXD1 Qutput  Serial data output pins
SSIRXDO, SSIRXD1 Input Serial data input pins
SSIDATAO, SSIDATA1 1/0 Serial data input/output pins
AUDIO_MCLK Input Master clock pin for audio
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (9/67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 7707h |ICU Software Configurable Interrupt B Request Register 7 | PIBR7 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7708h |ICU Software Configurable Interrupt B Request Register 8 | PIBR8 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7709h |ICU Software Configurable Interrupt B Request Register 9 | PIBR9 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 770Ah |ICU Software Configurable Interrupt B Request Register A [ PIBRA 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7780h |ICU Software Configurable Interrupt B Source Select SLIBXR128 8 8 2ICLK to 2ICLK ICUA
Register X128 1PCLKB
0008 7781h |ICU Software Configurable Interrupt B Source Select SLIBXR129 8 8 2ICLK to 2ICLK ICUA
Register X129 1PCLKB
0008 7782h |ICU Software Configurable Interrupt B Source Select SLIBXR130 8 8 2 ICLK to 2 ICLK ICUA
Register X130 1PCLKB
0008 7783h |ICU Software Configurable Interrupt B Source Select SLIBXR131 8 8 2 ICLK to 2 ICLK ICUA
Register X131 1PCLKB
0008 7784h |ICU Software Configurable Interrupt B Source Select SLIBXR132 8 8 2 ICLK to 2ICLK ICUA
Register X132 1PCLKB
0008 7785h |ICU Software Configurable Interrupt B Source Select SLIBXR133 8 8 2ICLK to 2ICLK ICUA
Register X133 1PCLKB
0008 7786h |ICU Software Configurable Interrupt B Source Select SLIBXR134 8 8 2ICLK to 2ICLK ICUA
Register X134 1PCLKB
0008 7787h |ICU Software Configurable Interrupt B Source Select SLIBXR135 8 8 2ICLK to 2 ICLK ICUA
Register X135 1PCLKB
0008 7788h |ICU Software Configurable Interrupt B Source Select SLIBXR136 8 8 2 ICLK to 2 ICLK ICUA
Register X136 1PCLKB
0008 7789h |ICU Software Configurable Interrupt B Source Select SLIBXR137 8 8 2 ICLK to 2 ICLK ICUA
Register X137 1PCLKB
0008 778Ah |ICU Software Configurable Interrupt B Source Select SLIBXR138 8 8 2 ICLK to 2ICLK ICUA
Register X138 1PCLKB
0008 778Bh |ICU Software Configurable Interrupt B Source Select SLIBXR139 8 8 2ICLK to 2ICLK ICUA
Register X139 1PCLKB
0008 778Ch |ICU Software Configurable Interrupt B Source Select SLIBXR140 8 8 2ICLK to 2ICLK ICUA
Register X140 1PCLKB
0008 778Dh |ICU Software Configurable Interrupt B Source Select SLIBXR141 8 8 2ICLK to 2 ICLK ICUA
Register X141 1 PCLKB
0008 778Eh |ICU Software Configurable Interrupt B Source Select SLIBXR142 8 8 2 ICLK to 2 ICLK ICUA
Register X142 1PCLKB
0008 778Fh |ICU Software Configurable Interrupt B Source Select SLIBXR143 8 8 2 ICLK to 2 ICLK ICUA
Register X143 1PCLKB
0008 7790h |ICU Software Configurable Interrupt B Source Select SLIBR144 8 8 2 ICLK to 2ICLK ICUA
Register 144 1PCLKB
0008 7791h |ICU Software Configurable Interrupt B Source Select SLIBR145 8 8 2ICLK to 2ICLK ICUA
Register 145 1PCLKB
0008 7792h |ICU Software Configurable Interrupt B Source Select SLIBR146 8 8 2ICLK to 2ICLK ICUA
Register 146 1PCLKB
0008 7793h  |ICU Software Configurable Interrupt B Source Select SLIBR147 8 8 2ICLK to 2 ICLK ICUA
Register 147 1 PCLKB
0008 7794h |ICU Software Configurable Interrupt B Source Select SLIBR148 8 8 2ICLK to 2ICLK ICUA
Register 148 1PCLKB
0008 7795h |ICU Software Configurable Interrupt B Source Select SLIBR149 8 8 2 ICLK to 2 ICLK ICUA
Register 149 1PCLKB
0008 7796h |ICU Software Configurable Interrupt B Source Select SLIBR150 8 8 2 ICLK to 2ICLK ICUA
Register 150 1PCLKB
0008 7797h |ICU Software Configurable Interrupt B Source Select SLIBR151 8 8 2 ICLK to 2ICLK ICUA
Register 151 1PCLKB
0008 7798h |ICU Software Configurable Interrupt B Source Select SLIBR152 8 8 2ICLK to 2ICLK ICUA
Register 152 1PCLKB
0008 7799h |ICU Software Configurable Interrupt B Source Select SLIBR153 8 8 2ICLK to 2 ICLK ICUA
Register 153 1PCLKB
0008 779Ah |ICU Software Configurable Interrupt B Source Select SLIBR154 8 8 2ICLK to 2ICLK ICUA
Register 154 1PCLKB
0008 779Bh |ICU Software Configurable Interrupt B Source Select SLIBR155 8 8 2 ICLK to 2 ICLK ICUA
Register 155 1PCLKB
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 80 of 228

Oct 24, 2016



RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (15/ 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 8141h |TPU3 |Timer Mode Register TMDR 8 8 2,3PCLKB 2ICLK TPUa
0008 8142h |TPU3 [Timer I/O Control Register H TIORH 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8143h | TPU3 |Timer I/O Control Register L TIORL 8 8 2,3PCLKB 2 ICLK TPUa
0008 8144h | TPU3 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8145h | TPU3  |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8146h | TPU3 Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8148h |TPU3 |[Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 814Ch |TPU3 | Timer General Register C TGRC 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Eh | TPU3 |Timer General Register D TGRD 16 16 2,3PCLKB 2 ICLK TPUa
0008 8150h | TPU4 | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8151h |TPU4 |Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8152h | TPU4 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2ICLK TPUa
0008 8154h | TPU4 | Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8155h |TPU4 | Timer Status Register TSR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8156h | TPU4 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8158h |TPU4 |Timer General Register A TGRA 16 16 2, 3 PCLKB 2ICLK TPUa
0008 815Ah | TPU4 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 8160h |TPU5 | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8161h |TPU5 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8162h |TPU5 | Timer I/O Control Register TIOR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8164h | TPU5  |Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2 ICLK TPUa
0008 8165h | TPU5 | Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8166h |TPU5 | Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3 PCLKB 2 ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2 ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81ESh |PPGO |Next Data Enable Registers L NDERL 8 8 2,3PCLKB 2 ICLK PPG
0008 81EAh |PPGO |Output Data Registers H PODRH 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81EBh |PPGO |Output Data Registers L PODRL 8 8 2,3PCLKB 2 ICLK PPG
0008 81ECh |PPGO |Next Data Registers H*1 NDRH 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81EDh [PPGO |Next Data Registers L*2 NDRL 8 8 2,3PCLKB 2 ICLK PPG
0008 81EEh [PPGO |Next Data Registers H*1 NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81EFh |PPGO |Next Data Registers L*2 NDRL2 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FOh |PPG1 |PPG Trigger Select Register PTRSLR 8 8 2,3PCLKB 2ICLK PPG
0008 81F6h |PPG1 |PPG Output Control Register PCR 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81F7h |PPG1 |PPG Output Mode Register PMR 8 8 2,3PCLKB 2 ICLK PPG
0008 81F8h |PPG1 |Next Data Enable Registers H NDERH 8 8 2,3 PCLKB 2ICLK PPG
0008 81F9h |PPG1 [Next Data Enable Registers L NDERL 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FAh |PPG1 |[Output Data Registers H PODRH 8 8 2,3PCLKB 2ICLK PPG
0008 81FBh |PPG1 |[Output Data Registers L PODRL 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81FCh |PPG1 Next Data Registers H*3 NDRH 8 8 2, 3PCLKB 2ICLK PPG
0008 81FDh |PPG1 |Next Data Registers L*4 NDRL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FEh [PPG1 |Next Data Registers H*3 NDRH2 8 8 2,3PCLKB 2 ICLK PPG
0008 81FFh |PPG1 Next Data Registers L*4 NDRL2 8 8 2,3 PCLKB 2ICLK PPG
0008 8200h |TMRO | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8201h |TMR1 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TMR
0008 8202h | TMRO | Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR

R01DS0173EJ0110 Rev.1.10 RENESAS Page 86 of 228

Oct 24, 2016



RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (26 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 AOC7h | SCI6 Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOC8h |SCI6 Noise Filter Setting Register SNFR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOC9h | SCI6 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCAh |SCI6 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCBh |SCI6 12C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOCCh |SClI6 12C Status Register SISR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOCDh |SCI6 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOCFh |SCI6 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOCEh |SCI6 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOD1h |SCI6 Receive Data Register L RDRL 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AODOh | SCI6 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AOD2h | SCI6 Modulation Duty Register MDDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOEOh | SCI7 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOE1lh |SCI7 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE2h |SCI7 Serial Control Register SCR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOE3h |SCI7 Transmit Data Register TDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOE4h | SCI7 Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOE5h | SCI7 Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOE6h | SMCI7 |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOE7h |SCI7 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOE8h |SCI7 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOESh | SCI7 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOEAh |SCI7 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOEBh |SCI7 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOECh |SCI7 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOEDh |SCI7 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOEEh |SCI7 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOEFh |SCI7 Transmit Data Register L TDRL 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOEEh |SCI7 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (32/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C068h |PORTS8 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C069h |PORT9 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO6Ah | PORTA |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C06Bh |PORTB |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
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 2,3PCLKB 2ICLK lfe}
Ports
0008 CO6Eh |PORTE |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO6Fh | PORTF |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C070h |PORTG |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO072h |PORTJ |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
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 2,3PCLKB 2ICLK lfe}
Ports
0008 C082h |PORT1 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C083h |PORT1 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C084h |PORT2 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C085h | PORT2 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C086h |PORT3 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C087h | PORT3 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C088h |PORT4 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C089h |PORT4 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO8Ah | PORT5 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO8Eh |PORT7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO8Fh |PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C090h | PORT8 |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C092h |PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C093h | PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C094h |PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (33/67)
. Number of Access Cycles
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 2,3PCLKB 2ICLK 110
Ports
0008 C096h | PORTB |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C097h | PORTB |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C098h | PORTC |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C099h | PORTC |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO9Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C09Bh |PORTD |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C09Dh | PORTE |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 CO9Fh | PORTF |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COAOh |PORTG |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COAlh |PORTG |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COA5h |PORTJ |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COCOh |PORTO |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC1h |PORT1 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COC5h |PORT5 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC7h |PORT7 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC8h |PORT8 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COCAh |PORTA [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COCBh |PORTB |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COCCh |PORTC |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COCDh |PORTD | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COCEh |PORTE |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (57 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 4810h EPTPC SYNFP MAC Address Register SYMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4814h EPTPC SYNFP MAC Address Register SYMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 481Ch EPTPC SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4840h EPTPC SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4844h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0
000C 4850h |EPTPC [Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4854h EPTPC Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4858h EPTPC Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 485Ch EPTPC Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4860h EPTPC SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4864h EPTPC SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4868h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4880h EPTPC SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4890h EPTPC SYNFP Reception Filter Register 1 SYRFLIR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4894h EPTPC SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4898h EPTPC SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A0h EPTPC Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A4h |EPTPC |Master Clock ID Register MTCIDL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48A8h EPTPC Master Clock Port Number Register MTPID 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48C0h EPTPC SYNFP Transmission Interval Setting Register SYTLIR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48C4h |EPTPC |SYNFP Received logMessagelnterval Value SYRLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Indication Register
000C 48C8h EPTPC offsetFromMaster Value Register OFMRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48CCh EPTPC offsetFromMaster Value Register OFMRL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC
000C 48D0h |EPTPC |meanPathDelay Value Register MPDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48D4h EPTPC meanPathDelay Value Register MPDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E0h EPTPC grandmasterPriority Field Setting Register GMPR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48E4h EPTPC grandmasterClockQuality Field Setting Register GMCQR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E8h EPTPC grandmasterldentity Field Setting Registers GMIDRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48ECh EPTPC grandmasterldentity Field Setting Registers GMIDRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48F0h |EPTPC |currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48F4h EPTPC stepsRemoved Field Setting Register SRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
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Table 5.24 TPU Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr
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
TPU Input capture input pulse Single-edge tricw 15 — tPBeyc Figure 5.34
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tppeyc | Figure 5.35
Settil"lg tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode

Note 1. tpgcyc: PCLKB cycle

b))
4

)
[($

~

Input capture
input

~

tricw

A
Y.

Figure 5.34  TPU Input Capture Input Timing

TCLKA to
TCLKH ()(1

trekwe trekwh

Figure 5.35 TPU Clock Input Timing
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Table 5.30 A/D Converter Trigger Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 81t0 120 MHz, PCLKB = 8 to 60 MHz, T, = Tg,
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
A/D A/D converter trigger input pulse width trrRew 15 — tppeyc | Figure 5.43
converter

Note 1. tpgcyc: PCLKB cycle

ADTRGO#,
ADTRG1#
Ii

Y

trrow

Figure 5.43  A/D Converter Trigger Input Timing

Table 5.31 CAC Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8 t0 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item*1, *2 Symbol Min.*1 Max. Unit*1 Co;lrc?ifitons
CAC CACREF input pulse width tpBeyc < teac tcACREF 45t + — ns
3 tpBeyc
tPchc > teac 5 teac + -
6.5 tPchc

Note 1. tppcyc: PCLKB cycle
Note 2. tcac: CAC count clock source cycle
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Table 5.34  Simple SPI Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA=0V,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, T, = Tqp;

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.

Item Symbol Min. Max. Unit*1 Co;(iizgns
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpcyc Figure 5.46
SPI SCK clock cycle input (slave) 65536
SCK clock high pulse width tsPCKWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise/fall time tspckr, tspeks — 20 ns
Data input setup time tsy 33.3 — ns Figure 5.47 to
Data input hold time ty 333 — ns Figure 5.52
SS input setup time tLEAD 1 — tspeyc
SS input hold time tLac 1 — tspeyc
Data output delay time top — 333 ns
Data output hold time ton -10 — ns
Data rise/fall time tor, tps — 16.6 ns
SS input rise/fall time tssir, tssif — 16.6 ns
Slave access time tsa — 5 tpeyc Figure 5.51,
Slave output release time tREL — 5 tpBeyc Figure 5.52
Note 1. tpgcyc: PCLKB cycle
tspCKWH tspckr tspcks
RSPI Simple SPI
RSPCKA SCKn Vor
master select master select
output output
tspckwH
ViH
RSPCKA SCKn

slave select input
(n=0t07,12)

slave select input

Vo= 0.7 x VCC, VoL= 0.3 xVCC, Vy=0.7 xVCC, V. =0.3 xVCC

tspekwL

tspeyc

A

Figure 5.46

RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI
SSLAO to 46 < _‘ '_ r
SSLA3 X X
output d K ey
tLeap tiac »He
— tssir, tssit
RSPCKA SCKn Z( y
CPOL=0 CKPOL=0 7 N
output output
RSPCKA SCKn —_& /—\_&
CPOL=1 CKPOL=1
output output N s—/ \
tsu ty
MISOA SMISOn < z < > YAV,
input input { MSBIN ) DATA::>’ LSB IN { MSB IN
tor, tor e ton l—y top
= \ 3
MOSIA SMOSIn K -
output output 'z( MSB OUT 72< DATﬁ ><_ LSB OUT >< IDLE ><MSB ouT
¥
(n=0to7,12)

Figure 5.47 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

RSPI
SSLAO to 55 i N
SSLA3 X X
output 1(8 VN v
tLeap fiag »He
— 7 tssir, tssie
RSPCKA Zz ) X
CPOL=0 7 B N
output
RSPCKA _& /_\_“ [_\_72_
CPOL=1 \
output N S—/
tsu thr the
|
£C
MISOA i > < /
) MSB IN DATA LSB IN { MSB IN
input 1(8
tDr, tor le—| ton e—! top
MOSIA : L‘ % B
output N wssout )< DATA >§ LSB OUT >< IDLE ><MSB ouTt
)

Figure 5.48 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Table 5.36

RIIC Timing (1)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, Ty = Tqp;

High-drive output is selected by the driving ability control register.

Item Symbol Min.*1, *2 Max. Unit Co;lrc(iaifitons
RIIC SCL input cycle time tscL 6(12) x tyceyc + 1300 — ns | Figure 5.56
(SS’\t/lachli:)rd—mode, SCL input high pulse width tscLH 3(6) X tjiceyc + 300 — ns
ICFER.FMPE = 0 | SCL input low pulse width tscLL 3(6) * tyceyc + 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 tsp 0 1(4) % tyceye ns
SDA input bus free time teuF 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 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 tspanH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tjjccyc + 600 — ns
f(F:iséng&?E _ o | SCL input high pulse width tscn | 3(6)  tyceye + 300 — ns
SCL input low pulse width tscLL 3(6) * tyceyc + 300 — ns
SCL, SDA input rise time tsy 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input fall time tst 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input spike pulse removal time tsp 0 1(4) % tyceye ns
SDA input bus free time teuE 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 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 tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

ticeye: 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.

R01DS0173EJ0110 Rev.1.10

Oct 24, 2016

RENESAS

Page 188 of 228



RX64M Group 5. Electrical Characteristics

ET_TX_EN J

ET_ETXD[3:0] X Preamble

JAM X

ET_TX_ER

ET_CRS / tcoLs e tcoth \
ET_COL ( x
]

S ——
>

Figure 5.68  MIl Transmission Timing (Conflict Occurrence)

trovs | tRovh
>

ET_RX_DV 'f S“ /
—Z L
ir
ET_ERXD[3:0] X Preamble *SFD>DDD< DATA

ET_RX_ER ((
)

—

CRC X

>

-l
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Figure 5.69  MIl Reception Timing (Normal Operation)

{1 ]

L X
(

{ J
1
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]

1

7

» — {RERN
» <

trers )

ET_RX_ER ((

— |
—_—l

Figure 5.70  MIl Reception Timing (Error Occurrence)
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ET_RX_CLK

tword

_’
ET_WOL
Figure 5.71  WOL Output Timing (MlIl)
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5.6 D/A Conversion Characteristics

Table 5.48

D/A Conversion Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr=2.7t03.6 V,

2.7 = VREFHO = AVCCO, VCC_USBA = AVCC_USBA=3.0t0 3.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,

Ta=Topr
Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit
Without AMP Absolute accuracy — — +6.0 LSB 2-MQ resistive load
output 10-bit conversion

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

error

RO output resistance — 7.5 — kQ

Conversion time — — 3.0 us 20-pF capacitive load
With AMP output Resistive load 5 — — kQ

Capacitive load — 50 pF

Output voltage range 0.2 — AVCC1-0.2 \

DNL differential nonlinearity — +1.0 +2.0 LSB

error

INL integral nonlinearity error — +2.0 +4.0 LSB

Conversion time — — 4.0 us

5.7

Table 5.49

Temperature Sensor Characteristics

Temperature Sensor Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA=0V,

Ta=Topr
Item Min. Typ. Max. Unit Test Conditions
Relative accuracy — +1 — °C
Temperature slope — 3.8 — 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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5.9 Oscillation Stop Detection Timing

Table 5.51

Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgaqt = 2.7 t0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA =3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Detection time tyr — — 1 ms Figure 5.83

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK\’\’\’} ’ \ ’

Figure 5.83

Oscillation Stop Detection Timing
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5.11 Flash Memory Characteristics

Table 5.53 Code Flash Memory Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA=0V
Temperature range for programming/erasure: T, = Top

FCLK = 4 MHz 20 MHz < FCLK = 60 MHz
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 256 bytes tposg — 0.9 13.2 — 0.4 6 ms
Npec < 100 times 8 Kbytes trex — 29 176 — 13 80 ms

32 Kbytes tpaok — 116 704 — 52 320 ms
Programming time 256 bytes tpose — 11 15.8 — 0.5 7.2 ms
Npgc > 100 times 8 Kbytes tpax — 35 212 — 16 96 ms

32 Kbytes tpaak — 140 848 — 64 384 ms
Erasure time 8 Kbytes tegK — 71 216 — 39 120 ms
Npec < 100 times 32 Kbytes teaoK — 254 864 — 141 480 ms
Erasure time 8 Kbytes tesK — 85 260 — 47 144 ms
Npgc > 100 times 32 Kbytes teaaK — 304 1040 — 169 576 ms
Reprogramming/erasure cycle*! Npec 1000*2 — — 1000*2 — — Times
Suspend delay time during programming tspp — — 264 — — 120 us
First suspend delay time during erasing tsesp1 — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tsesp2 — — 1.7 — — 17 ms
erasure
(in suspend priority mode)
Suspend delay time during erasure tseeD — — 1.7 — — 17 ms
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 torp 10 — — 10 — — Year
FCU reset time tFcur 35 — — 35 — — us

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 = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 32 times for different
addresses in 8-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. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.
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« Suspension during programming

FCU command X Program ><

>< Suspend

FSTATR.FRDY

tspo

Programming pulse

« Suspension during erasure in suspend priority mode

FCU command X Erase ><

>< Suspend >< Resume >< >< Suspend

FSTATR.FRDY \

tsesp1 tsesp2

Not Ready

Not Ready

Erasure pulse

« Suspension during erasure in erasure priority mode

/e \

FCU command X Erase ><

>< Suspend

FSTATR.FRDY \

tseen

Erasure pulse /

o

Figure 5.85

Flash Memory Programming/Erasure Suspension Timing
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S)

11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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