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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"
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78
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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 1.1 Outline of Specifications (9/9)

Classification = Module/Function Description
Encryption AES*3 e Key lengths: 128, 192, and 256 bits
function o Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes

e Speed of calculations: 128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles

e Compliant with FIPS PUB 197

DES*3 o Key lengths: 56 bits (DES)/3 x 56 bits (T-DES)
e Support for DES and triple DES
o Support for ECB and CBC operating modes
o Speed of calculations: 6 clock cycles in single DES mode
14 clock cycles in triple DES mode
e Compliant with FIPS PUB 46-3
o Compliant with FIPS PUB 81

SHA*3 e Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
o Speed of calculations: 50 clock cycles in SHA-1 mode
42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode
o Compliant with SHA as defined in FIPS PUB 180-1 and -2
e Compliant with HMAC as defined in FIPS PUB 198

True random number o Length of random numbers: 16 bits
generator (RNG)*3 * Generation of random-number-generated interrupts after a number is generated
e Random number generation time: 3.6 ms (typ)
Operating frequency Up to 120 MHz
Power supply voltage VCC = AVCCO = AVCC1 =VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA=2.7t03.6V,
VBATT =20to 36V

Operating temperature D-version: —40 to +85°C
G-version: —40 to +105°C (in planning)
Package 177-pin TFLGA (PTLG0177KA-A)

176-pin LFBGA (PLBGO176GA-A)
176-pin LFQFP (PLQPO176KB-A)
145-pin TFLGA (PTLGO145KA-A)
144-pin LFQFP (PLQPO144KA-A)
100-pin TFLGA (PTLG0O100JA-A)
100-pin LFQFP (PLQPO100KB-A)

On-chip debugging system e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

Note 2. Setting is only possible when the input sampling rate 44.1 kHz is selected.

Note 3. The product part number differs according to whether or not it supports encryption.

Note 4. The product part number differs according to whether or not it includes an SDHI (SD host interface).
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (2/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
C4 P43 IRQ11-DS | ANOO03
C5 P45 IRQ13- ANO05
DS
C6 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
Cc7 PDO DO[AO0/DO] GTIOC1B-E/POE4# IRQO AN108
Cc8 PD2 D2[A2/D2] MTIOCA4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02 B
C9 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
C10 PGO D24 ET1_RX_CLK/
REF50CK1
Ccl11 VCC
C12 P62 CS2#/RASH#
C13 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2 AN102
GTIOC1A-A/PO28
Cl14 VSS
C15 P70 SDCLK
D1 PO1 TMCIO RXD6/SMISO6/ IRQ9 AN119
SSCL6
D2 P02 TMCI1 SCK6 IRQ10 AN120
D3 PO3 IRQ11 DAO
D4 P00 TMRIO TXD6/SMOSI6/ IRQ8 AN118
SSDAG6
D5 P44 IRQ12- AN004
DS
D6 P93 A19/D19 POEO# ET1_LINKSTA/CTS7#/ AN117
RTS7#/SS7#
D7 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
D8 VSS
D9 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
D10 PD7 D7[A7/D7] MTIC5U/POEQO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
D11 P61 CS1#/SDCS#
D12 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO
D13 VCC
D14 PE7 D15[A15/D15] | MTIOC6A/ MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
D15 P65 CS5#/CKE
El PJ5 POES8# CTS2#/RTS2#/SS2#
E2 EMLE
E3 PF5 IRQ4
E4 VSS
E5*1
E12 PE6 D14[A14/D14] | MTIOC6C/ MMC_CD-B/ IRQ6 AN104
GTIOC3B-E/TIC1 SDHI_CD-B
E13 TRDATAO PG2 D26 ET1_TX_CLK
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (5/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
111 TRDATA3 PG7 D31 ET1_TX_ER
112 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
113 TRDATA2 PG6 D30 ET1_ETXD3
114 PAL A1/DQM3 MTIOCOB/MTCLKC/ | SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
115 vce
116 TRCLK PGS D29 ET1_ETXD2
117 VSss
118 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLAL-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMII0_TXD_EN
119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
120 P67 CS7#/DQM1 | MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
121 TRDATA1 PG3 D27 ET1_ETXDO/
RMIIZ_TXDO
122 P66 CS6#/DQMO | MTIOC7D/ CTX2
GTIOC2B-C
123 TRDATAO PG2 D26 ET1_TX_CLK
124 P65 CS5#/CKE
125 PE7 D15[A15/D15] | MTIOCBA/ MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
126 PE6 D14[A14/D14] | MTIOC6C/ MMC_CD-B/ IRQ6 AN104
GTIOC3B-E/TIC1 SDHI_CD-B
127 vce
128 P70 SDCLK
129 VSsS
130 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO
131 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2 AN102
GTIOC1A-A/PO28
132 PE3 D11[A11/D11] | MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/IPO26/ SS12#/
POES#/TOC3 ETO_ERXD3
133 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SScCL12/
TIC3 RXDX12
134 PE1 D9[A9/DY] MTIOCAC/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12
135 PEO D8[A8/D8] MTIOC3D/ SCK12 MMC_D4-B ANEX0
GTIOC2B-A
136 P64 CSA#IWE#
137 P63 CS3#/CASH#
138 P62 CS2#/RASH
139 P61 CS1#/SDCS#
140 VSS
141 P60 CSo# ET1_TX_EN/
RMIIZ_TXD_EN
142 vce
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (7/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
173 P40 IRQ8-DS | ANOOO
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (4/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
K5 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ETO_LINKSTA
K6 P53*1 BCLK
K7 P51 WR1#/BC1#/ SCK2
WAIT#
K8 vce
K9 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
K10 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
K11 PB7 A15 MTIOC3B/TIOCBS/ TXDY/ETO_CRS/
PO31 RMII0_CRS_DV
K12 PB6 Al14 MTIOC3D/TIOCAS/ RXDY/ETO_ETXD1/
PO30 RMII0_TXD1
K13 PBS A13 MTIOC2A/MTIOC1B/ | SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMII0_TXDO
L1 P25 CS5# MTIOCAC/MTCLKB/ | RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
L2 P23 EDACKO MTIOC3D/MTCLKD/ | TXD3/CTSO#/RTSO#/ | PIXD7
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
L3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ ADTRGO#
TIOCBL/TCLKC/ SMISO3/SSDA1/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
L4 P24 CS4#l MTIOC4A/MTCLKA/ | SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 | USBO_VBUSEN/
SSISCK1
L5 P13 MTIOCOB/TIOCA5/ TXD2/SMOSI2/ ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/SSCL2
L8 TRCLK P83 EDACK1 MTIOCAC/ CTS10#/ETO_CRS/
GTIOCO0A-D RMII0_CRS_DV/
SCK10
L9 PC5 A21/CS2# MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-DITMRI2/ | RTSS8#/ETO_ETXD2
PO29
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/ MMC_D1-A/
GTETRG-D/TMCI1/ SSLAO-A/ SDHI_D1-A/
PO25/POEO# ETO_TX_CLK QIO1-A/IQMI-A
L11 pC2 A18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
L12 P73 CS3# PO16 ETO_WOL
L13 VsSs
M1 P22 EDREQO MTIOC3B/MTCLKC/ | SCKO/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
M2 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/SMOSI3/ | PIXD3 ADTRG1#
MTIOC4B/ SSDA3/SDA2-DS/
GTIOCOB-B/TIOCBO/ | SSITXDO
TCLKD/TMO1/PO15/
POES#
M3 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAQ
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
M4 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
M9 TRDATA1 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ MMC_D3-A/
GTIOCO0B-D/PO27 RMIIO_TXDO SDHI_CD-A/
QIO3-A
M10 P77 CS7# PO23 TXD11/ETO_RX_ER/ MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
M11 PCO Al6 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/
PO17 SSLA1-A/ETO_ERXD3
M12 PC1 Al17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/
PO18 ETO_ERXD2
M13 VCC
N1 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ PIXD5
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
SSIWS0
N2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
N3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/
TIOCBS5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
N5 USB0_DM
N6 USBO_DP
N7 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT
EDREQO
N8 VSS
N9 UB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
N10 TRSYNC P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ MMC_D4-A
GTIOC2A-D/PO28 RMIIO_TXD1
N11 PC3 A19 MTIOCA4D/ TXD5/SMOSI5/ MMC_DO-A/
GTIOC1B-D/TCLKB/ SSDAS/ETO_TX_ER SDHI_DO0-A/
PO24 QIO0-A/
QMO-A
N12 P75 CS5# PO20 SCK11/RTS11#/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO
N13 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMIIO_RXD1

Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is

enabled.
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (2/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 0035h | SYSTE |IWDT-Dedicated On-Chip Oscillator Control Register |ILOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0036h |SYSTE [High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0037h | SYSTE |High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 003Ch |SYSTE |Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0040h | SYSTE | Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0041h |SYSTE |Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00AOh | SYSTE |Operating Power Control Register OPCCR 8 8 3ICLK Low
M Power
Consum
ption
0008 00A1h |SYSTE [Sleep Mode Return Clock Source Switching Register | RSTCKCR 8 8 3ICLK Low
M Power
Consum
ption
0008 00A2h |SYSTE |Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00A3h |SYSTE |Sub-Clock Oscillator Wait Control Register SOSCWTCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00COh |SYSTE |Reset Status Register 2 RSTSR2 8 8 3ICLK Resets
M
0008 00C2h |SYSTE |Software Reset Register SWRR 16 16 3ICLK Resets
M
0008 00OEOh | SYSTE | Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK LVDA
M
0008 00E1lh |SYSTE |[Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK LVDA
M
0008 00E2h | SYSTE | Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK LVDA
M
0008 00E3h |SYSTE | Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK LVDA
M
0008 03FEh |SYSTE | Protect Register PRCR 16 16 3ICLK Register
M Write
Protecti
on
Functio
n
0008 1200h  |RAM RAM Operating Mode Control Register RAMMODE 8 8 2ICLK RAM
0008 1201h RAM RAM Error Status Register RAMSTS 8 8 2ICLK RAM
0008 1204h  |RAM RAM Protection Register RAMPRCR 8 8 2ICLK RAM
0008 1208h |RAM RAM Error Address Capture Register RAMECAD 32 32 2ICLK RAM
0008 12C0h |ECCRA [ECCRAM Operating Mode Control Register ECCRAMMO 8 8 2 ICLK RAM
M DE
0008 12C1h |ECCRA |ECCRAM 2-Bit Error Status Register ECCRAM2ST 8 8 2 ICLK RAM
M S
0008 12C2h |ECCRA |ECCRAM 1-Bit Error Information Update Enable ECCRAMI1ST 8 8 2ICLK RAM
M Register SEN
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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) (53 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 2124h |GPTO |[A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2126h |GPTO |[A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2128h |GPTO |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
Register A
000C 212Ch |GPTO |[A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 212Eh |GPTO |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2130h |GPTO |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
Register B
000C 2134h |GPTO |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2136h |GPTO |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2138h |GPTO |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 213Ah |GPTO |General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 213Ch |GPTO |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 213Eh |GPTO |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2140h |GPTO |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA
Status Register
000C 2142h |GPTO |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Temporary Release Register
000C 2180h |GPT1 |General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2182h |GPT1 |General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2184h |GPT1 |[General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2186h |GPT1 |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2188h |GPT1 |[General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 218Ah |GPT1 |General PWM Timer Interrupt and A/D Converter Start | GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTA
Request Skipping Setting Register
000C 218Ch |GPT1 |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 218Eh |GPT1 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2190h |GPT1 |General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2192h |GPT1 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2194h |GPT1 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2196h |GPT1 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2198h |GPT1 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 219Ah |GPT1 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 219Ch |GPT1 |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 219Eh |GPT1 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 21A0h |GPT1 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 21A4h |GPT1 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21A6h |GPT1 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 21A8h |GPT1 |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register A
000C 21ACh |GPT1 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21AEh |GPT1 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 21BOh |GPT1 |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register B
000C 21B4h |GPT1 |General PWM Timer Output Negate Control Register [GTONCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21B6h |GPT1 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 21B8h |GPT1 |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21BAh |GPT1 |[General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21BCh |GPT1 |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 21BEh |GPT1 |[General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 21COh |GPT1 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA

Status Register
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (56 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 4138h |EPTPC |Negative Gradient Limit Register MLIMITRM 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 413Ch |EPTPC |Negative Gradient Limit Register MLIMITRL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4140h |EPTPC | Statistical Information Retention Control Register GETINFOR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4170h |EPTPC | Local Time Counter LCCVRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4174h |EPTPC |Local Time Counter LCCVRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4178h |EPTPC |Local Time Counter LCCVRL 32 32 810 43 PCLKA 210 22 ICLK EPTPC
000C 4210h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4214h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRM 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4218h |EPTPC |Positive Gradient Worst 10 Value Register PW10VRL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 42D0h |EPTPC |Negative Gradient Worst 10 Value Register MW10RU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 42D4h |EPTPC |Negative Gradient Worst 10 Value Register MW10RM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 42D8h |EPTPC |Negative Gradient Worst 10 Value Register MW10RL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4300h |EPTPC |Timer Start Time Setting Register TMSTTRUO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4304h |EPTPC |Timer Start Time Setting Register TMSTTRLO 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4308h |EPTPC [Timer Cycle Setting Register 0 TMCYCRO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 430Ch |EPTPC |Timer Pulse Width Setting Register 0 TMPLSRO 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4310h |EPTPC |Timer Start Time Setting Register TMSTTRU1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4314h |EPTPC |Timer Start Time Setting Register TMSTTRL1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4318h |EPTPC |Timer Cycle Setting Register 1 TMCYCR1 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 431Ch |EPTPC |Timer Pulse Width Setting Register 1 TMPLSR1 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4320h |EPTPC |Timer Start Time Setting Register TMSTTRU2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4324h |EPTPC |Timer Start Time Setting Register TMSTTRL2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4328h |EPTPC |Timer Cycle Setting Register 2 TMCYCR2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 432Ch |EPTPC |Timer Pulse Width Setting Register 2 TMPLSR2 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4330h |EPTPC |Timer Start Time Setting Register TMSTTRU3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4334h |EPTPC |Timer Start Time Setting Register TMSTTRL3 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4338h |EPTPC |Timer Cycle Setting Register 3 TMCYCR3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 433Ch |EPTPC |Timer Pulse Width Setting Register 3 TMPLSR3 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4340h |EPTPC |Timer Start Time Setting Register TMSTTRU4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4344h |EPTPC |Timer Start Time Setting Register TMSTTRL4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4348h |EPTPC |Timer Cycle Setting Register 4 TMCYCR4 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 434Ch |EPTPC |Timer Pulse Width Setting Register 4 TMPLSR4 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4350h |EPTPC |Timer Start Time Setting Register TMSTTRUS 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4354h |EPTPC |Timer Start Time Setting Register TMSTTRL5 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4358h |EPTPC |Timer Cycle Setting Register 5 TMCYCR5 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 435Ch |EPTPC |Timer Pulse Width Setting Register 5 TMPLSR5 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 437Ch |EPTPC |Timer Start Register TMSTARTR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4400h |EPTPC |PRC-TC Status Register PRSR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4404h |EPTPC |PRC-TC Status Notification Permission Register PRIPR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4410h |EPTPC |Channel 0 Local MAC Address Register PRMACRUO 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4414h |EPTPC |[Channel 0 Local MAC Address Register PRMACRLO 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4418h |EPTPC |[Channel 1 Local MAC Address Register PRMACRU1 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 441Ch |EPTPC |[Channel 1 Local MAC Address Register PRMACRL1 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4420h |EPTPC |Packet Transmission Control Register TRNDISR 32 32 9, 10 PCLKA 2to5ICLK EPTPC
000C 4430h |EPTPC |Relay Mode Register TRNMR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4434h |EPTPC |Cut-Through Transfer Start Threshold Register TRNCTTDR 32 32 9, 10 PCLKA 2t05ICLK EPTPC
000C 4800h EPTPC SYNFP Status Register SYSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4804h EPTPC SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
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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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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (64 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 044Ch |USBA |Frame Number Register FRMNUM 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 044Eh |USBA |uFrame Number Register UFRMNUM 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 0450h |USBA |USB Address Register USBADDR 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 0454h |USBA |USB Request Type Register USBREQ 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 0456h |USBA |USB Request Value Register USBVAL 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 0458h |USBA |USB Request Index Register USBINDX 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)*S

000D 045Ah |USBA |USB Request Length Register USBLENG 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 045Ch |USBA | DCP Configuration Register DCPCFG 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 045Eh |USBA |DCP Maximum Packet Size Register DCPMAXP 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 0460h |USBA |DCP Control Register DCPCTR 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 0464h |USBA |Pipe Window Select Register PIPESEL 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 0468h |USBA |Pipe Configuration Register PIPECFG 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)*S

000D 046Ah |USBA | Pipe Buffer Register PIPEBUF 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 046Ch |USBA |[Pipe Maximum Packet Size Register PIPEMAXP 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 046Eh |USBA |Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
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RX64M Group

5. Electrical Characteristics

SDRAM command ACT RD ACT RD RD RD RD  PRA
SDCLK pin  _] r\_l r\_]r\_]!_\_] r\_]l_
tapz [tap2  |taD2 tAD2
Al18to A0 adirss K (column address * *Rl} %
tap2  [taD2 tap2 [tap2 [tap2  [taD2 tap2  [tAD2
[ [+
aprt | Lo % q{( |
— T | T —
tesp2 [tespz [tesp2 tesp2 [tespz [tespz |tesp2 tesp2
trAsD [tRASD trasD [tRAsSD [tRASD [tRASD trasD [tRASD
amd
RAS# | %—}_1—} jﬁ— A(_ B
:_(ilASD tcasp tcasp tcasp
. \ 7 | I
twep [twep twep [twep
[+
WE# L} |/
(High)
CKE
toQmp
DQMn |
I
trDS2 | tRDH2 trDs2 | tRDH2 trDS?2 | tRDH2 trDS?2 [tRDH2
D31 to DO l\_j C:)'C:) k./l \W :>'<::> k
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.27 SDRAM Space Multiple Read Line Stride Bus Timing
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RX64M Group 5. Electrical Characteristics

Table 5.35 QSPI 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.

Item Symbol Min. Max. Unit*1 Con-tlj—i‘iisotns*Z

QSPI | QSPCLK clock cycle toscyc 2 4080 tPBeyc Figure 5.53

Data input setup time tsy 6.5 — ns Figure 5.54,

Data input hold time tiH 5 — ns Figure 5.55

SS setup time tLEAD 15 8.5 toscyc

SS hold time tLaG 1 8 toscyc

Data output delay time top — 10.0 ns

Data output hold time ton -5 — ns

Successive transmission delay time ttp 1 8 toscyc

Note 1. tpgcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the QSPI interface, the AC portion of the electrical characteristics is measured for each group.
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Figure 5.62 Timing with the REF50CK and RMII Signals

Tek

e MU UL

0o

Te
—>
{L
RMII_TXD_EN S

—»
{

T

L

1T

:

{
1

RMII_TXD1,

RMII_TXDO Preamble

DATA

X e X

%)
R
>

Figure 5.63 RMII Transmission Timing

ST W

ir
RMII_RXD1,

SFD

h

—

=

o

P ——

—
(%)
=
A
3

4 _—L

=

RMII_RX_ER

,_
1
1
1
1
1
1
1
1
1
1
1
1

|
—
1
I
1
1
1
1
1
1
1
1
[}
1
1
I
[}
!
1
1
[}
1
1
1
[}
1
!
1
1
[}
1
1
1
[}
1
!
1
|
A
S —s

Figure 5.64  RMII Reception Timing (Normal Operation)
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RX64M Group

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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55 A/D Conversion Characteristics

Table 5.45 12-Bit A/D (Unit 0) Conversion 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 = PCLKC = 1 MHz t0 60 MHz, T, = Top

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit
Analog input capacitance — — 30 pF
Channel-dedicated | Conversion time*1 1.06 — — us e Sampling of channel-
sample-and-hold | (Operation at PCLK = 60 MHz) (0.40 + 0.25) dedicated sample-and-
circuits in use Permissible signal source impedance *2 hold circuits in 24 states
(ANOOO to AN002) | (max.) = 1.0 kQ e Sampling in 15 states

Offset error — +1.5 +3.5 LSB | ANOOO to AN002 = 0.25 V

Full-scale error — +1.5 +3.5 LSB | ANOOO to AN002 = VREFHO

-0.25Vv

Quantization error — +0.5 — LSB

Absolute accuracy — +2.5 5.5 LSB

DNL differential nonlinearity error — +1.0 +2.0 LSB

INL integral nonlinearity error — +1.5 +3.0 LSB

Holding characteristics of sample-and- — — 20 us

hold circuits

Dynamic range 0.25 — VREFH \%

0-
0.25

Channel-dedicated | Conversion time*1 0.48 — — us Sampling in 16 states
sample-and-hold | (Operation at PCLK = 60 MHz) (0.267)
circuits not in use | Permissible signal source impedance *2
(ANOOO to AN0O7) | (max.) = 1.0 kQ

Offset error — +1.0 +2.5 LSB

Full-scale error — +1.0 +2.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — +2.0 +4.5 LSB

DNL differential nonlinearity error — +0.5 +1.5 LSB

INL integral nonlinearity error — +1.0 +2.5 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.
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5. Electrical Characteristics

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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RX64M Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP176-24x24-0.50 | PLQPO176KB-A |176P6Q-A/FP-176E/FP-176EV| 1.8g |

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

bi

S
c

Dimension in Millimeters

Symbol [ pin | Nom | Max
D |23.9|24.0]24.1
E 239|240 | 241
A | — 14—
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — | 17
A; 10.05| 0.1 |0.15

Terminal cross section

R b, [0.15]0.20 | 0.25
R i/, W TR R
@ 0.09 |0.145] 0.20

wawmitiliniiatinatiiiitiaat . < L 77 ; 0.125
) 0° | — 8°
o b e [ — 05—
c % EH® x |— | — [oo08
Detail F y _ — [ 0.10
Zp | — | 125 —
Ze | — [125 | —
L |035| 0.5 | 0.65

L | — 10

Figure C 176-Pin LFQFP (PLQP0176KB-A)
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