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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"

Obsolete
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111
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Surface Mount
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RX64M Group

1. Overview

Table 1.1

Outline of Specifications (2/9)

Classification

Module/Function

Description

Clock

Clock generation circuit

* Main clock oscillator, sub clock oscillator, low-speed/high-speed on-chip oscillator, PLL
frequency synthesizer, and IWDT-dedicated on-chip oscillator

The peripheral module clocks can be set to frequencies above that of the system clock.
Main-clock oscillation stoppage detection

Separate frequency-division and multiplication settings for the system clock (ICLK),
peripheral module clocks (PCLKA, PCLKB, PCLKC, PCLKD), flash-IF clock (FCLK) and
external bus clock (BCLK)

The CPU and other bus masters run in synchronization with the system clock (ICLK): Up
to 120 MHz

Peripheral modules of MTU3, GPT, RSPI, SCIFA, USBA, ETHERC, EPTPC, EDMAC,
and AES run in synchronization with PCLKA, which operates at up to 120 MHz.

Other peripheral modules run in synchronization with PCLKB: Up to 60 MHz

ADCLK in the SD12AD (unit 0) runs in synchronization with PCLKC: Up to 60 MHz
ADCLK in the SD12AD (unit 1) runs in synchronization with PCLKD: Up to 60 MHz
Flash IF run in synchronization with the flash-IF clock (FCLK): Up to 60 MHz

Devices connected to the external bus run in synchronization with the external bus clock
(BCLK): Up to 60 MHz

Multiplication is possible with using the high-speed on-chip oscillator (HOCO) as a
reference clock of the PLL circuit

Reset

Nine types of reset

e RES# pin reset: Generated when the RES# pin is driven low.

o Power-on reset: Generated when the RES# pin is driven high and VCC = AVCCO =
AVCC1 rises.

» Voltage-monitoring 0 reset: Generated when VCC = AVCCO = AVCC1 falls.

» Voltage-monitoring 1 reset: Generated when VCC = AVCCO = AVCC1 falls.

* Voltage-monitoring 2 reset: Generated when VCC = AVCCO = AVCC1 falls.

o Deep software standby reset: Generated in response to an interrupt to trigger release
from deep software standby.

¢ Independent watchdog timer reset: Generated when the independent watchdog timer
underflows, or a refresh error occurs.

o Watchdog timer reset: Generated when the watchdog timer underflows, or a refresh
error occurs.

o Software reset: Generated by register setting.

Power-on reset

If the RES# pin is at the high level when power is supplied, an internal reset is generated.
After VCC = AVCCO = AVCC1 has exceeded the voltage detection level and the specified
period has elapsed, the reset is cancelled.

Voltage detection circuit (LVDA)

Monitors the voltage being input to the VCC = AVCCO = AVCC1 pins and generates an
internal reset or internal interrupt.
¢ Voltage detection circuit 0
Capable of generating an internal reset
The option-setting memory can be used to select enabling or disabling of the reset.
Voltage detection level: Selectable from three different levels (2.94 V, 2.87 V, and 2.80
V)
Voltage detection circuits 1 and 2
Voltage detection level: Selectable from three different levels (2.99 V, 2.92 V, and 2.85
V)
Digital filtering (1/2, 1/4, 1/8, and 1/16 LOCO frequency)
Capable of generating an internal reset
Two types of timing are selectable for release from reset
An internal interrupt can be requested.
Detection of voltage rising above and falling below thresholds is selectable.
o Maskable or non-maskable interrupt is selectable
Voltage detection monitoring
Event linking

Low power
consumption

Low power consumption
facilities

o Module stop function

Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

Battery backup function

¢ When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied
to keep the real-time clock (RTC) operating.
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RX64M Group

1. Overview

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) Interrupt | R12DA
cs PD5 DS5[AS5/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
c9 PE5 D13[A13/ MTIOCAC/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
D13] GTIOCOA-A REF50CKO
C10 PE4 D12[A12/ MTIOCA4D/MTIOCI1A/ | ETO_ERXD2 AN102
D12] GTIOC1A-A/IPO28
D1 XCIN
D2 XCOUT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13- | ANOO5
DS
D6 P46 IRQ14- | ANOO6
DS
D7 PE6 D14[A14/ MTIOC6C/GTIOC3B- MMC_CD-B/ IRQ6 AN104
D14] E/TIC1 SDHI_CD-B
D8 PE7 D15[A15/ MTIOC6A/GTIOC3A- MMC_RES#-B/ | IRQ7 AN105
D15] E/TOC1 SDHI_WP-B
D9 PAL Al MTIOCOB/MTCLKC/ | SCK5/SSLA2-B/ IRQ11
MTIOC7B/GTIOC2A- | ETO_WOL
CITIOCBO/PO17
D10 PAO AO/BCO# MTIOCA4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
=1 XTAL P37
E2 Vss
E3 RES#
E4 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/ IRQ4
PO12/POE10# ETO_LINKSTA
E5 P41 IRQ9-DS | ANOO1
E6 PA2 A2 MTIOC7A/GTIOC1A- | RXD5/SMISO5/
C/PO18 SSCL5/SSLA3-B
E7 PAG A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POEL0# | ETO_EXOUT
E8 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/ IRQ5-DS
TIOCAL/TMRIO/PO20 | SSDAS/SSLAO-B/
ETO_MDC
E9 PAS A5 MTIOC6B/TIOCBL/ RSPCKA-B/
GTIOCO0A-C/PO21 ETO_LINKSTA
E10 PA3 A3 MTIOCOD/MTCLKD/ | RXD5/SMISOS/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
F1 EXTAL P36
F2 vcc
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/ SMOSI0/SSDAG/
RTCOUT/RTCIC2/ SSDAO/CTXO0/
POEO#/POE10# USBO_VBUSEN
F5 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/SCLO[FM+]
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (5/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 21DCh |DMAC7 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 21DDh |DMAC7 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 21DEh |DMAC7 |DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 21DFh |DMAC7 | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2200h |DMAC |DMAC Module Start Register DMAST 8 8 2 ICLK DMACAa
0008 2204h |DMAC | DMACT74 Interrupt Status Monitor Register DMIST 8 8 2ICLK DMACAa
0008 2400h |DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa
0008 2404h |DTC DTC Vector Base Register DTCVBR 32 32 2ICLK DTCa
0008 2408h |DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa
0008 240Ch |DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa
0008 240Eh |DTC DTC Status Register DTCSTS 16 16 2ICLK DTCa
0008 2800h |EXDMA | EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMA
Cco Ca
0008 2804h EXDMA [ EXDMA Destination Address Register EDMDAR 32 32 1,2 BCLK EXDMA
Cco Ca
0008 2808h | EXDMA |EXDMA Transfer Count Register EDMCRA 32 32 1,2 BCLK EXDMA
Cco Ca
0008 280Ch |EXDMA | EXDMA Block Transfer Count Register EDMCRB 16 16 1,2BCLK EXDMA
Cco Ca
0008 2810h |EXDMA | EXDMA Transfer Mode Register EDMTMD 16 16 1,2BCLK EXDMA
Cco Ca
0008 2812h |EXDMA | EXDMA Output Setting Register EDMOMD 8 8 1,2 BCLK EXDMA
Cco Ca
0008 2813h |EXDMA | EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMA
Cco Ca
0008 2814h EXDMA [ EXDMA Address Mode Register EDMAMD 32 32 1,2 BCLK EXDMA
Cco Ca
0008 2818h EXDMA [ EXDMA Offset Register EDMOFR 32 32 1,2BCLK EXDMA
Cco Ca
0008 281Ch |EXDMA | EXDMA Transfer Enable Register EDMCNT 8 8 1,2 BCLK EXDMA
Cco Ca
0008 281Dh |EXDMA | EXDMA Software Start Register EDMREQ 8 8 1,2BCLK EXDMA
Cco Ca
0008 281Eh |EXDMA | EXDMA Status Register EDMSTS 8 8 1,2 BCLK EXDMA
Cco Ca
0008 2820h |EXDMA | EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMA
Cco Ca
0008 2821h |EXDMA [EXDMA External Request Flag Register EDMERF 8 8 1,2BCLK EXDMA
Cco Ca
0008 2822h | EXDMA [EXDMA Peripheral Request Flag Register EDMPRF 8 8 1,2BCLK EXDMA
Cco Ca
0008 2840h |EXDMA | EXDMA Source Address Register EDMSAR 32 32 1,2BCLK EXDMA
C1l Ca
0008 2844h |EXDMA | EXDMA Destination Address Register EDMDAR 32 32 1,2BCLK EXDMA
Cl Ca
0008 2848h |EXDMA | EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMA
Cl Ca
0008 284Ch |EXDMA | EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMA
C1l Ca
0008 2850h | EXDMA |EXDMA Transfer Mode Register EDMTMD 16 16 1,2BCLK EXDMA
C1l Ca
0008 2852h | EXDMA | EXDMA Output Setting Register EDMOMD 8 8 1,2 BCLK EXDMA
C1l Ca
0008 2853h |EXDMA | EXDMA Interrupt Setting Register EDMINT 8 8 1,2 BCLK EXDMA
C1l Ca
0008 2854h |EXDMA | EXDMA Address Mode Register EDMAMD 32 32 1,2BCLK EXDMA
Cl Ca
0008 285Ch |EXDMA | EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMA
Cl Ca
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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
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (13 /67)

. Number of Access Cycles
Module Register Number [Access Related

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

0008 79ECh |ICU Software Configurable Interrupt A Source Select SLIAR236 8 8 2ICLK to 2ICLK ICUA
Register 236 1 PCLKA

0008 79EDh |ICU Software Configurable Interrupt A Source Select SLIAR237 8 8 2ICLK to 2ICLK ICUA
Register 237 1PCLKA

0008 79EEh |ICU Software Configurable Interrupt A Source Select SLIAR238 8 8 2 ICLK to 2 ICLK ICUA
Register 238 1PCLKA

0008 79EFh |ICU Software Configurable Interrupt A Source Select SLIAR239 8 8 2 ICLK to 2 ICLK ICUA
Register 239 1 PCLKA

0008 79FOh |ICU Software Configurable Interrupt A Source Select SLIAR240 8 8 2ICLK to 2ICLK ICUA
Register 240 1 PCLKA

0008 79F1h |ICU Software Configurable Interrupt A Source Select SLIAR241 8 8 2 ICLK to 2ICLK ICUA
Register 241 1PCLKA

0008 79F2h |ICU Software Configurable Interrupt A Source Select SLIAR242 8 8 2ICLK to 2ICLK ICUA
Register 242 1 PCLKA

0008 79F3h  |ICU Software Configurable Interrupt A Source Select SLIAR243 8 8 2ICLK to 2 ICLK ICUA
Register 243 1 PCLKA

0008 79F4h |ICU Software Configurable Interrupt A Source Select SLIAR244 8 8 2 ICLK to 2 ICLK ICUA
Register 244 1PCLKA

0008 79F5h |ICU Software Configurable Interrupt A Source Select SLIAR245 8 8 2 ICLK to 2 ICLK ICUA
Register 245 1 PCLKA

0008 79F6h |ICU Software Configurable Interrupt A Source Select SLIAR246 8 8 2ICLK to 2ICLK ICUA
Register 246 1 PCLKA

0008 79F7h |ICU Software Configurable Interrupt A Source Select SLIAR247 8 8 2 ICLK to 2ICLK ICUA
Register 247 1PCLKA

0008 79F8h  |ICU Software Configurable Interrupt A Source Select SLIAR248 8 8 2ICLK to 2ICLK ICUA
Register 248 1 PCLKA

0008 79F9h |ICU Software Configurable Interrupt A Source Select SLIAR249 8 8 2ICLK to 2 ICLK ICUA
Register 249 1 PCLKA

0008 79FAh |ICU Software Configurable Interrupt A Source Select SLIAR250 8 8 2 ICLK to 2 ICLK ICUA
Register 250 1PCLKA

0008 79FBh |ICU Software Configurable Interrupt A Source Select SLIAR251 8 8 2 ICLK to 2 ICLK ICUA
Register 251 1 PCLKA

0008 79FCh |ICU Software Configurable Interrupt A Source Select SLIAR252 8 8 2ICLK to 2ICLK ICUA
Register 252 1 PCLKA

0008 79FDh |ICU Software Configurable Interrupt A Source Select SLIAR253 8 8 2ICLK to 2ICLK ICUA
Register 253 1PCLKA

0008 79FEh |ICU Software Configurable Interrupt A Source Select SLIAR254 8 8 2ICLK to 2ICLK ICUA
Register 254 1 PCLKA

0008 79FFh |ICU Software Configurable Interrupt A Source Select SLIAR255 8 8 2ICLK to 2 ICLK ICUA
Register 255 1 PCLKA

0008 7A00h |ICU Software Configurable Interrupt Source Select SLIPRCR 8 8 2 ICLK to 2 ICLK ICUA
Register Write Protect Register 1 PCLKA/B

0008 7A01h |ICU EXDMAC Trigger Select Register SELEXDR 8 8 2 ICLK to 2 ICLK ICUA

1 PCLKA/B

0008 8000h |CMT Compare Match Timer Start Register 0 CMSTRO 16 16 2,3 PCLKB 2 ICLK CMT

0008 8002h |CMTO |Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8004h |CMTO |Compare Match Counter CMCNT 16 16 2, 3PCLKB 2ICLK CMT

0008 8006h |CMTO |Compare Match Constant Register CMCOR 16 16 2,3 PCLKB 2ICLK CMT

0008 8008h |CMT1 |[Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2ICLK CMT

0008 800Ah |CMT1 |Compare Match Counter CMCNT 16 16 2,3PCLKB 2 ICLK CMT

0008 800Ch |CMT1 |[Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8010h |CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2,3 PCLKB 2 ICLK CMT

0008 8012h |CMT2 |Compare Match Timer Control Register CMCR 16 16 2,3 PCLKB 2ICLK CMT

0008 8014h |CMT2 |Compare Match Counter CMCNT 16 16 2, 3PCLKB 2ICLK CMT

0008 8016h |CMT2 |Compare Match Constant Register CMCOR 16 16 2,3PCLKB 2 ICLK CMT

0008 8018h |CMT3 [Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 801Ah |CMT3 |Compare Match Counter CMCNT 16 16 2,3PCLKB 2 ICLK CMT

0008 801Ch |CMT3 |Compare Match Constant Register CMCOR 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8020h |WDT WDT Refresh Register WDTRR 8 8 2,3PCLKB 2ICLK WDTA
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (14 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 8022h |WDT WDT Control Register WDTCR 16 16 2,3PCLKB 2 ICLK WDTA
0008 8024h |WDT WDT Status Register WDTSR 16 16 2,3 PCLKB 2ICLK WDTA
0008 8026h |WDT WDT Reset Control Register WDTRCR 8 8 2,3PCLKB 2ICLK WDTA
0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2,3 PCLKB 2ICLK IWDTa
0008 8032h |[IWDT [IWDT Control Register IWDTCR 16 16 2,3PCLKB 2 ICLK IWDTa
0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2, 3 PCLKB 2ICLK IWDTa
0008 8036h | IWDT IWDT Reset Control Register IWDTRCR 8 8 2, 3 PCLKB 2 ICLK IWDTa
0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2,3 PCLKB 2ICLK IWDTa
0008 8040h DA D/A Data Register 0 DADRO 16 16 2,3 PCLKB 2ICLK R12DA
0008 8042h DA D/A Data Register 1 DADR1 16 16 2,3 PCLKB 2ICLK R12DA
0008 8044h DA D/A Control Register DACR 8 8 2,3PCLKB 2 ICLK R12DA
0008 8045h | DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2ICLK R12DA
0008 8046h DA D/A AID Synchronous Start Control Register DAADSCR 8 8 2,3PCLKB 2ICLK R12DA
0008 8048h | DA D/A Output Amplifier Control Register DAAMPCR 8 8 2, 3 PCLKB 2 ICLK R12DA
0008 8100h | TPUA |Timer Start Register TSTR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8101h |TPUA |Timer Synchronous Register TSYR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8108h | TPUO Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8109h |TPU1 Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ah | TPU2 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 810Bh | TPU3 |Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ch |TPU4 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 810Dh |TPU5 |Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8110h | TPUO | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8111h TPUO | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8112h | TPUO | Timer I/O Control Register H TIORH 8 8 2,3PCLKB 2ICLK TPUa
0008 8113h |TPUO | Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8114h | TPUO | Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2 ICLK TPUa
0008 8115h | TPUO | Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8116h | TPUO | Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8118h | TPUO | Timer General Register A TGRA 16 16 2,3PCLKB 2 ICLK TPUa
0008 811Ah |TPUO |Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 811Ch |TPUO |Timer General Register C TGRC 16 16 2,3PCLKB 2 ICLK TPUa
0008 811Eh |TPUO |Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8120h | TPU1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8121h |TPU1 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8122h | TPU1 Timer 1/O Control Register TIOR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8124h | TPU1 | Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2ICLK TPUa
0008 8125h | TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8126h |TPU1 |Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8128h | TPU1 Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 812Ah | TPU1 Timer General Register B TGRB 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8130h |TPU2 | Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TPUa
0008 8131h | TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8132h | TPU2 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8134h | TPU2 Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8135h | TPU2 |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8136h | TPU2 Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8138h | TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 813Ah |TPU2 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 8140h | TPU3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa
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Table 4.1 List of 1/0O Registers (Address Order) (20 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 9134h | S12AD1 | A/D Data Register 10 ADDR10 16 16 2,3 PCLKB 2ICLK ngAD
0008 9136h | S12AD1 | A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9138h | S12AD1 | A/D Data Register 12 ADDR12 16 16 2,3 PCLKB 2ICLK ngAD
0008 913Ah | S12AD1 | A/D Data Register 13 ADDR13 16 16 2,3 PCLKB 2ICLK ngAD
0008 913Ch [ S12AD1|A/D Data Register 14 ADDR14 16 16 2, 3 PCLKB 2ICLK S12AD
C
0008 913Eh | S12AD1 | A/D Data Register 15 ADDR15 16 16 2,3PCLKB 2ICLK S12AD
C
0008 9140h | S12AD1 | A/D Data Register 16 ADDR16 16 16 2,3 PCLKB 2ICLK ngAD
0008 9142h | S12AD1 | A/D Data Register 17 ADDR17 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9144h | S12AD1 | A/D Data Register 18 ADDR18 16 16 2,3 PCLKB 2ICLK ngAD
0008 9146h | S12AD1 | A/D Data Register 19 ADDR19 16 16 2,3 PCLKB 2ICLK ngAD
0008 9148h | S12AD1 | A/D Data Register 20 ADDR20 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9160h | S12AD1 | A/D Sampling State Register O ADSSTRO 8 8 2,3PCLKB 2ICLK S12AD
C
0008 9161h | S12AD1 |A/D Sampling State Register L ADSSTRL 8 8 2,3PCLKB 2ICLK gleD
0008 9170h | S12AD1 | A/D Sampling State Register T ADSSTRT 8 8 2,3PCLKB 2 ICLK gleD
0008 9171h |S12AD1|A/D Sampling State Register O ADSSTRO 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9173h | S12AD1 | A/D Sampling State Register 1 ADSSTR1 8 8 2,3 PCLKB 2 ICLK ngAD
0008 9174h | S12AD1 | A/D Sampling State Register 2 ADSSTR2 8 8 2, 3PCLKB 2ICLK ngAD
0008 9175h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2,3PCLKB 2ICLK S12AD
C
0008 9176h | S12AD1 |A/D Sampling State Register 4 ADSSTR4 8 8 2,3PCLKB 2ICLK gleD
0008 9177h | S12AD1 | A/D Sampling State Register 5 ADSSTR5 8 8 2,3PCLKB 2 ICLK gleD
0008 9178h | S12AD1|A/D Sampling State Register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9179h | S12AD1 | A/D Sampling State Register 7 ADSSTR7 8 8 2,3 PCLKB 2 ICLK ngAD
0008 917Ah | S12AD1 | A/D Disconnection Detection Control Register ADDISCR 8 8 2, 3 PCLKB 2ICLK ngAD
0008 9180h | S12AD1 | A/D Group Scan Priority Control Register ADGSPCR 16 16 2,3 PCLKB 2ICLK S12AD
C
0008 9184h | S12AD1 | A/D Data Duplication Register A ADDBLDRA 16 16 2,3 PCLKB 2 ICLK gleD
0008 9186h | S12AD1 | A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2ICLK ngAD
0008 9190h | S12AD1 | A/D Compare Control Register ADCMPCR 8 8 2,3 PCLKB 2ICLK gleD
0008 9192h | S12AD1|A/D Compare Channel Select Extended Register QDCMPANSE 8 8 2, 3 PCLKB 2 ICLK ngAD
0008 9193h | S12AD1 | A/D Compare Level Extended Register ADCMPLER 8 8 2, 3 PCLKB 2ICLK ngAD
0008 9194h | S12AD1 | A/D Compare Channel Select Register 0 ADCMPANSR 16 16 2,3 PCLKB 2ICLK S12AD
0 C
0008 9196h | S12AD1 | A/D Compare Channel Select Register 1 ADCMPANSR 16 16 2,3 PCLKB 2 ICLK gleD
1
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (37 / 67)
. 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 O 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 2,3ICLK 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 O 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 O 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 4,5 PCLKB 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 21CLK 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 4,5 PCLKB 2, 3ICLK LVDA
M
0008 C29Ah |SYSTE | Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4,5 PCLKB 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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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 4.1 List of 1/O Registers (Address Order) (58 / 67)

. Number of Access Cycles

Module Register Number [Access Related

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

000C 4900h |EPTPC |PTP-primary Message Destination MAC Address PPMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Registers

000C 4904h |EPTPC |PTP-primary Message Destination MAC Address PPMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Registers

000C 4908h |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
o]

000C 490Ch |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4910h |EPTPC |PTP Message EtherType Setting Register PETYPER 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4920h |EPTPC |PTP-primary Message Destination IP Address Setting | PPIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Register

000C 4924h |EPTPC |PTP-pdelay Message Destination IP Address Setting | PDIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Register

000C 4928h |EPTPC |PTP event Message TOS Setting Register PETOSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 492Ch |EPTPC |PTP general Message TOS Setting Register PGTOSR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4930h |EPTPC |[PTP-primary Message TTL Setting Register PPTTLR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
o]

000C 4934h |EPTPC |PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 4938h |EPTPC |PTP event Message UDP Destination Port Number |PEUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Register

000C 493Ch |EPTPC |PTP general Message UDP Destination Port Number | PGUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Setting Register

000C 4940h |EPTPC |Frame Reception Filter Setting Register FFLTR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4960h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 4964h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 4968h |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Registers

000C 496Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0 Registers

000C 49C0h |EPTPC |Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 49C4h |EPTPC |Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
0

000C 49C8h |EPTPC |Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 49CCh |EPTPC |[SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0

000C 49D0h |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC
0

000C 49D4h |EPTPC |Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0

000C 4C00h |EPTPC [SYNFP Status Register SYSR 32 32 9 to 211 PCLKA 20 106 ICLK EPTPC
1

000C 4C04h |EPTPC |[SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4C10h [EPTPC |SYNFP MAC Address Registers SYMACRU 32 32 9 to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C14h |EPTPC [SYNFP MAC Address Registers SYMACRL 32 32 9 to 211 PCLKA 2to 106 ICLK EPTPC
1

000C 4C1Ch |EPTPC [SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 2o 106 ICLK EPTPC
1

000C 4C40h |EPTPC [SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C44h |EPTPC |SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1
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4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (62 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 0103h |RSPIO |RSPI Status Register SPSR 8 8 3,4 PCLKA 2ICLK RSPla
000D 0104h |RSPIO |RSPI Data Register SPDR 32 16, 32 3,4 PCLKA 2 ICLK RSPla
000D 0108h |RSPIO [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKA 2ICLK RSPla
000D 0109h |RSPIO |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Ah |RSPIO |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Bh |RSPIO | RSPI Data Control Register SPDCR 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Ch |RSPIO |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Dh |RSPIO |RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKA 2ICLK RSPla
000D 010Eh |RSPIO |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKA 2 ICLK RSPla
000D 010Fh |RSPIO |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKA 2ICLK RSPla
000D 0110h |RSPIO |RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKA 2ICLK RSPla
000D 0112h |RSPIO |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKA 2 ICLK RSPla
000D 0114h |RSPIO |RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKA 2ICLK RSPla
000D 0116h |RSPIO |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKA 2 ICLK RSPla
000D 0118h |RSPIO |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKA 2 ICLK RSPla
000D 011Ah |RSPIO |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKA 2ICLK RSPla
000D 011Ch |RSPIO |RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKA 2 ICLK RSPla
000D 011Eh |RSPIO |RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKA 2ICLK RSPla
000D 0400h |USBA | System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBA
000D 0402h |USBA |CPU Bus Wait Register BUSWAIT 16 16 3,4 PCLKB 2 ICLK USBA
000D 0404h |USBA | System Configuration Status Register SYSSTSO 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5
000D 0406h |USBA |[PLL Status Register PLLSTA 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5
000D 0408h |USBA | Device State Control Register 0 DVSTCTRO 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>
000D 0414h |USBA | CFIFO Port Register CFIFO 32 8,16,32 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
000D 0418h |USBA | DOFIFO Port Register DOFIFO 32 8,16,32 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
000D 041Ch |USBA |[D1FIFO Port Register D1FIFO 32 8,16,32 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
000D 0420h |USBA | CFIFO Port Select Register CFIFOSEL 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
000D 0422h |USBA [ CFIFO Port Control Register CFIFOCTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5
000D 0428h |USBA | DOFIFO Port Select Register DOFIFOSEL 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5

R01DS0173EJ0110 Rev.1.10
Oct 24, 2016

RENESAS

Page 133 of 228



RX64M Group

5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Rating

Conditions: VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA=0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.6 \%
VpatT POWer supply voltage VBaTT —0.3t0 +4.6 \Y
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3toVCC + 0.3 \%
Input voltage (ports for 5 V tolerant*1) Vin -0.3to VCC + 4.6 (= 5.8 max.) \%
Reference power supply voltage VREFHO -0.3t0 AVCCO + 0.3 \
Analog power supply voltage AVCCO, AVCC1*2 -0.3to +4.6 \
USBA power supply voltage VCC_USBA*2 -0.3to +4.6 \%
USBA analog power supply voltage AVCC_USBA*2 -0.3to +4.6 \%
Analog input voltage Van -0.3to AVCC + 0.3 \%
Operating temperature Topr —40 to +85 °C
Operating temperature (high-temperature products) Topr —40 to +105 (Under planning) °C
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 2. Connect the AVCCO, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFHO pin to VCC and the VREFLO pin to VSS, respectively. Do

not leave these pins open.

When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA,
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.
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Table 5.6 Permissible Output Currents
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 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 Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*1 Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 High drive loL — — 3.8 mA
Permissible output low current All output pins*1 Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 High drive loL — — 7.6 mA
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive lon — — -2.0 mA
(average value per pin) USB_DPUPE pin*2 High drive loH — — 38 | mA
Permissible output high current All output pins*1 Normal drive loH — — -4.0 mA
(max. value per pin) All output pins*2 High drive lon — — -7.6 mA
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.

Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
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5.3.2 Clock Timing

Table 5.11 BCLK Pin Output, SDCLK Pin Output Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 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
Item Symbol Min. Typ. Max. Unit CorTc?iZ:)ns
BCLK pin output cycle time Packages with 177 to tBeyc 16.6 — — ns Figure 5.3
144 pins
Packages with 100 33.2 — — ns
pins or less
BCLK pin output high pulse width tcH 3.3 — — ns
BCLK pin output low pulse width teL 3.3 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 5 ns
SDCLK pin output cycle time Packages with 177 to taeyc 16.6 — — ns
SDCLK pin output high pulse width 144 pins teH 3.3 — — ns
SDCLK pin output low pulse width teL 3.3 — — ns
SDCLK pin output rising time ter — — 5 ns
SDCLK pin output falling time tes — — 5 ns

BCLK pin output, SDCLK pin output

tBeyer tsbeye

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, C = 30 pF

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing
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CSRWAIT:2
RDON:1
PR N CSROFF:2
CSON:0
Tw1 Twe Tend T Th2
e _f\_f N/ \f _f \_J
Byte strobe mode
PEEN tAD [ t/-‘\D
A23 to AO
1-write strobe mode
<> tAD > tAD
A23to Al

<> tBCD tBCD
BC3# to BCO# _\

Common to both byte strobe mode
and 1-write strobe mode

> tCSD tCSD
CS7# to CSO0#

IRSD tRSD
<> <>
RD# (Read) [
tros <«—> troH
D31 to DO (Read)

Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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RX64M Group 5. Electrical Characteristics

SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
e A\ AL AU U
tap2 tap2
] (L It /L
A18 to AO \ \\ \\
] ! 1! I
tap2 tap2
| Il L i
1
At | ) \ \
! 1l /I
tespe [tesp2 tespe tesp2 tespz [tesp2 |tespe
I
trasD |tRASD trASD traSD trasD |trASD |tRASD
[ \nd q
I
tcasp |tcasp tcasp tcasD tcasp [teasp |tcasp
CAS# _STQF_}_ Jﬁ

([ | wighy

WE# »
tckep tckep

L

((

)
_%

I
T.L{
—
—JT
T

;‘,Ti

toomp tbomp
| I il /L
oo YT T T4
Y lJ )

(lesl | (
0o ) ) )

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

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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RX64M Group 5. Electrical Characteristics

Table 5.38  Serial Sound Interface 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, = T0pr
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
Item Symbol Min. Max. Unit Conditions
SSI AUDIO_CLK input frequency taubiO — 50 MHz
Output clock cycle to 150 64000 ns Figure 5.57
Input clock cycle f) 150 64000 ns
Clock high level the 60 — ns
Clock low level tc 60 — ns
Clock rising time trc — 25 ns
Data delay time toTR -5 25 ns Figure 5.58,
Setup time tsr 25 — ns Figure 5.59
Hold time tHTR 25 — ns
WS change edge SSIDATA output delay tbTRW — 25 ns Figure 5.60
the
SSISCKn
Figure 5.57  Clock Input/Output Timing
SSISCKn / \
(input or output) Y N
SSIWSn, SSIDATAN,
SSIRXDn (input)
—>
tsr thtr
SSIWSn, SSIDATAN,
SSITXDn (output)
totr
Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)
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5. Electrical Characteristics

Table 5.44 Battery Charge Characteristics (USBA only)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA =
AVSS_USBA = 0V, USBA_RREF = 2.2 kQ *1%, USBMCLK = 20/24 MHz, PCLKA = 8 to 120 MHz,

PCLKB = 8 t0 60 MHz, T, = Top

Item Symbol Min. Max. Unit Test Conditions

D+ sink current lop_siNK 25 175 MA

D- sink current Ipm_sINk 25 175 MA

DCD source current Ipp_src 7 13 MA

Data detection voltage VDAT REF 0.25 0.4 \%

D+ source voltage Vpp src 0.5 0.7 \% Output current = 250 A
D- source voltage VbMm_sRc 0.5 0.7 \% Output current = 250 A
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RX64M Group

5. Electrical Characteristics

Table 5.46  12-Bit A/D (Unit 1) Conversion Characteristics

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,
PCLKB = PCLKD = 1 MHz t0 60 MHz, T, = Topr

Item Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 Bit
Conversion time*! Permissible signal source 0.88 — — us Sampling in 40 states
(Operation at PCLK = | impedance (max.) =1.0kQ | (0.667)
60 MHz) *2
Analog input capacitance — — 30 pF
Offset error — +2.0 +35 LSB
Full-scale error — +2.0 +35 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +4.0 +6.0 LSB
DNL differential nonlinearity error — +1.5 +2.5 LSB
INL integral nonlinearity error — +2.0 +3.5 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 5.47 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKB = PCLKD = 60 MHz, T, = Tqp,

Item Min. Typ. Max. Unit Cor-:-((leizgns
A/D internal reference voltage 1.20 1.25 1.30 \%
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5. Electrical Characteristics

5.10

Table 5.52

Battery Backup Function Characteristics

Battery Backup Function Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.01t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

VBATT =2.0t03.6V, Ta = Topr

Item Symbol Min. Typ. Max. Unit CorTciZLns
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \% Figure 5.84
Lower-limit VgarT VOltage for power supply switching due to VBATTSW 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tVOFFBATT 200 — — us

Note:

voltage level for switching to battery backup (VpgtgaTT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

tvorFBATT
""""""""""""""""""""""""""""""""""" VCC voltage
____________________ /. ----¥ guaranteed range
VbeTBATT /'
Vearrsw N el VBATT voltage
VBATT VBATT uaranteed range
Switching gfbhibited N VBATT g g
T — S0 [ Swit¢hing prohibited =~~~ "~~~
Back wer > >
ackup p(;reea VCC supply VBATT supply VCC supply
Note. The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vearrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.84

Battery Backup Function Characteristics
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