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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

RXv2

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, SClI, SPI, SSI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
78

2MB (2M x 8)

FLASH

64K x 8

552K x 8

2.7V ~ 3.6V

A/D 22x12b; D/A 1x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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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 1.2 Comparison of Functions for Different Packages (1/2)
Functions RX64M Group
Package 177 Pins, 176 Pins 145 Pins, 144 Pins ‘ 100 Pins
External bus External bus width 32 bits 16 bits
SDRAM area controller Available ‘ Not supported
DMA DMA controller Ch.0to 7
Data transfer controller Available
EXDMA controller Ch.0and 1
Timers 16-bit timer pulse unit Ch.0to 5
Multi-function timer pulse unit 3 Ch.0to 8
General-purpose PWM timer Ch.0to 3
Port output enable 3 Available
Programmable pulse generator Ch.0and 1
8-bit timers Ch.0to 3
Compare match timer Ch.0to 3
Compare match timer W Ch.0and 1
Realtime clock Available
Watchdog timer Available
Independent watchdog timer Available
Communication | Ethernet controller Ch.0and 1 Ch.0
function PTP controller for ethernet controller Available

DMAC controller for ethernet

Ch. 0 and 1 (ETHERC)
Ch. 2 (EPTPC)

Ch. 0 (ETHERC) and 2 (EPTPC)

USB 2.0 FS host/function module Ch.0

USB 2.0 FS host/function module with battery Available Not supported

charging

Serial communications interfaces (SCIg) Ch.0to 7 ‘ Ch.0to3,5and 6
Serial communications interfaces (SClh) Ch. 12

Serial communications interfaces with FIFO Ch.8to 11 ‘ Ch.8and 9
12C bus interfaces Ch.0and 2

Serial peripheral interface Ch.0

CAN module Ch.0to2 | choand1
Quad serial peripheral interface Ch.0

Serial sound interfaces Ch.0and 1

Sampling rate converter Available

SD host interface Ch.0

MMC host interface Ch.0

Parallel data capture unit Available Not supported

12-bit A/D converter

ANOOO to 007
(unit 0: 8 channels)
AN100 to 113

ANOOO to 007 (unit O: 8 channels)
AN100 to 120 (unit 1: 21 channels)

(unit 1: 14
channels)
12-bit D/A converter Ch.0and 1 Ch.1
Temperature sensor Available
CRC calculator Available
Data operation circuit Available
Clock frequency accuracy measurement circuit Available
AES Available
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RX64M Group

1. Overview

Table 1.4 Pin Functions (3/8)
Classifications Pin Name 1/0 Description
General-purpose PWM GTIOCOA-A/GTIOCOA-B/ 1/0 GPTO0.GTGRA and GPT0.GTGRB input capture input/output
timer GTIOCOA-C/GTIOCOA-D/ compare output/PWM output pins
GTIOCOA-E,
GTIOCOB-A/GTIOCOB-B/
GTIOCOB-C/GTIOCOB-D/
GTIOCOB-E
GTIOC1A-A/GTIOC1A-B/ 110 GPT1.GTGRA and GPT1.GTGRB input capture input/output
GTIOC1A-C/GTIOC1A-D/ compare output/PWM output pins
GTIOC1A-E,
GTIOC1B-A/GTIOC1B-B/
GTIOC1B-C/GTIOC1B-D/
GTIOC1B-E
GTIOC2A-A/GTIOC2A-B/ 1/0 GPT2.GTGRA and GPT2.GTGRB input capture input/output
GTIOC2A-C/GTIOC2A-D/ compare output/PWM output pins
GTIOC2A-E,
GTIOC2B-A/GTIOC2B-B/
GTIOC2B-C/GTIOC2B-D/
GTIOC2B-E
GTIOC3A-D/GTIOC3A-E, 1/0 GPT3.GTGRA and GPT3.GTGRB input capture input/output
GTIOC3B-D/GTIOC3B-E compare output/PWM output pins
GTETRG-B/GTETRG-C/ Input External trigger input pin for GPTO to GPT3
GTETRG-D
16-bit timer pulse unit TIOCAO, TIOCBO /10 The TGRAO to TGRDO input capture input/output compare
TIOCCO, TIOCDO output/PWM output pins
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
TIOCA3, TIOCB3 /10 The TGRA3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins
TIOCAS5, TIOCB5 1/0 The TGRAS and TGRBS input capture input/output compare
output/PWM output pins
TCLKA, TCLKB Input Input pins for external clock signals or for phase counting mode
TCLKC, TCLKD clock signals
Programmable pulse POO0 to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Compare match timer W TICO to TIC3 Input Input pins for CMTW
TOCO to TOC3 Output  Output pins for CMTW
R01DS0173EJ0110 Rev.1.10 RENESAS Page 20 of 228
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RX64M Group

1. Overview

Table 1.4 Pin Functions (4/8)

Classifications Pin Name 1/0 Description
Serial communications e Asynchronous mode/clock synchronous mode
interface (SClg) SCKO to SCK7 1/0 Input/output pins for the clock
RXDO to RXD7 Input Input pins for received data
TXDO to TXD7 Output  Output pins for transmitted data
CTSO# to CTS7# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS7# Output  Output pins for controlling the start of transmission and
reception
e Simple 12C mode
SSCLO to SSCL7 110 Input/output pins for the 12C clock
SSDAO to SSDA7 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK7 1/0 Input/output pins for the clock
SMISOO0 to SMISO7 I/O Input/output pins for slave transmission of data
SMOSIO0 to SMOSI7 /10 Input/output pins for master transmission of data
SSO0# to SS7# Input Chip-select input pins
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCIh) SCK12 1/0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 1/0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/10 Input/output pin for the clock
SMISO12 /10 Input/output pin for slave transmission of data
SMOSI12 1/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 /10 Input/output pin for received or transmitted data
Serial communications SCK8 to SCK11 /10 Input/output pins for the clock
|(nst(e:r|fFa:;e with FIFO RXD8 to RXD11 Input Input pins for received data
TXD8 to TXD11 Output  Output pins for transmitted data
CTS8# to CTS11# Input Input pins for controlling the start of transmission and reception
RTS8# to RTS11# Output  Output pins for controlling the start of transmission and
reception
12C bus interface SCLO[FM+], SCL2 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
channel open drain
SDAO[FM+], SDA2 /10 Input/output pins for data. Bus can be directly driven by the N-
channel open drain
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/7)
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
J15 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
K1 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXDO0/ PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO6/
POE11# SMISO0/SSCL6/
SSCLO/CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO0/ VSYNC IRQ2-DS
TMO3/PO10/ SMOSI6/SMOSI0/
RTCOUT/RTCIC2/ SSDA6/SSDAO0/
POEO#/POE10# CTXo0/
USBO_VBUSEN
K3 TDI PF2 RXD1/SMISO1/
SSCL1
K4 TCK PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA#ICTS6#/
PO26 RTS6#/SSA4#/SS6#/
ETO_RX_CLK/
REF50CKO
K13 P71 Al18/CS1# ETO_MDIO
K14 VCC
K15 PBO A8 MTIC5WI/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0O_RXD1
L1 P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/ IRQ1-DS
PO9/RTCIC1 SS1#/ET1_MDC
L2 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
PO8/RTCICO/POE8# SSCL1/
ET1_MDIO
L3 TDO PFO TXD1/SMOSI1/
SSDA1
L4 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/
SSIDATAL
L12 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMIIO_TXD1
L13 PB3 All MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
L14 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0O_RXDO
L15 P72 A19/CS2# ETO_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/ET1_WOL
M2 P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDA1/
ET1_EXOUT
M3 P24 CSa#l MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
M4 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAO
M5 VCC_USB P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
M6 AVCC_
USBA
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RX64M Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (4/4)
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, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
H9 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMII0_TXD1
H10 PB7 A15 MTIOC3B/TIOCB5/ TXD9/ETO_CRS/
PO31 RMII0O_CRS_DV
J1 P24 CSa#l MTIOC4A/MTCLKA/ SCK3/
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
J2 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCIO0/PO1 USBO_EXICEN/
SSIWSO0
J3 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG1#
MTIOC4B/GTIOCOB- SSDA3/SDA2-DS/
B/TIOCBO/TCLKD/ SSITXDO
TMO1/PO15/POE8#
J4 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/P0O13 SSDA2/SDAO[FM+]
J5 VSS_USB
J6 VCC_USB
J7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/SSLAO-
GTETRG-D/TMCI1/ A/ETO_TX_CLK
PO25/POEO#
J9 PCO Al6 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
J10 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
K1 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
K2 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
K3 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ IRQ8
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
K4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/ CTX1l/
TMRI2/PO15 USBO_OVRCURA
K5 USBO_DM
K6 USBO_DP
K7 P51 WR1#/BC1#/ SCK2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCKB8/RSPCKA-A/
WAIT# GTIOC1A-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
K9 PC3 A19 MTIOC4D/GTIOC1B- | TXD5/SMOSI5/
D/TCLKB/PO24 SSDAS/ETO_TX_ER
K10 PC2 A18 MTIOC4B/GTIOC2B- RXD5/SMISO5/
D/TCLKA/PO21 SSCL5/SSLA3-A/
ETO_RX_DV

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 1/0O Registers (Address Order) (10 / 67)

. Number of Access Cycles
Module Register Number [Access Related

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

0008 779Ch |ICU Software Configurable Interrupt B Source Select SLIBR156 8 8 2ICLK to 2ICLK ICUA
Register 156 1PCLKB

0008 779Dh |ICU Software Configurable Interrupt B Source Select SLIBR157 8 8 2ICLK to 2ICLK ICUA
Register 157 1PCLKB

0008 779Eh |ICU Software Configurable Interrupt B Source Select SLIBR158 8 8 2 ICLK to 2 ICLK ICUA
Register 158 1PCLKB

0008 779Fh |ICU Software Configurable Interrupt B Source Select SLIBR159 8 8 2 ICLK to 2 ICLK ICUA
Register 159 1PCLKB

0008 77A0h |ICU Software Configurable Interrupt B Source Select SLIBR160 8 8 2ICLK to 2ICLK ICUA
Register 160 1PCLKB

0008 77A1h |ICU Software Configurable Interrupt B Source Select SLIBR161 8 8 2ICLK to 2ICLK ICUA
Register 161 1PCLKB

0008 77A2h |ICU Software Configurable Interrupt B Source Select SLIBR162 8 8 2ICLK to 2ICLK ICUA
Register 162 1PCLKB

0008 77A3h |ICU Software Configurable Interrupt B Source Select SLIBR163 8 8 2ICLK to 2 ICLK ICUA
Register 163 1PCLKB

0008 77A4h |ICU Software Configurable Interrupt B Source Select SLIBR164 8 8 2 ICLK to 2 ICLK ICUA
Register 164 1PCLKB

0008 77A5h |ICU Software Configurable Interrupt B Source Select SLIBR165 8 8 2 ICLK to 2 ICLK ICUA
Register 165 1PCLKB

0008 77A6h |ICU Software Configurable Interrupt B Source Select SLIBR166 8 8 2ICLK to 2ICLK ICUA
Register 166 1PCLKB

0008 77A7h |ICU Software Configurable Interrupt B Source Select SLIBR167 8 8 2ICLK to 2ICLK ICUA
Register 167 1PCLKB

0008 77A8h |ICU Software Configurable Interrupt B Source Select SLIBR168 8 8 2ICLK to 2ICLK ICUA
Register 168 1PCLKB

0008 77A9h |ICU Software Configurable Interrupt B Source Select SLIBR169 8 8 2ICLK to 2 ICLK ICUA
Register 169 1PCLKB

0008 77AAh |ICU Software Configurable Interrupt B Source Select SLIBR170 8 8 2 ICLK to 2 ICLK ICUA
Register 170 1PCLKB

0008 77ABh |ICU Software Configurable Interrupt B Source Select SLIBR171 8 8 2 ICLK to 2 ICLK ICUA
Register 171 1PCLKB

0008 77ACh |ICU Software Configurable Interrupt B Source Select SLIBR172 8 8 2ICLK to 2ICLK ICUA
Register 172 1PCLKB

0008 77ADh |ICU Software Configurable Interrupt B Source Select SLIBR173 8 8 2ICLK to 2ICLK ICUA
Register 173 1PCLKB

0008 77AEh |ICU Software Configurable Interrupt B Source Select SLIBR174 8 8 2ICLK to 2ICLK ICUA
Register 174 1PCLKB

0008 77AFh |ICU Software Configurable Interrupt B Source Select SLIBR175 8 8 2ICLK to 2ICLK ICUA
Register 175 1 PCLKB

0008 77BOh |ICU Software Configurable Interrupt B Source Select SLIBR176 8 8 2 ICLK to 2 ICLK ICUA
Register 176 1PCLKB

0008 77B1h |ICU Software Configurable Interrupt B Source Select SLIBR177 8 8 2 ICLK to 2 ICLK ICUA
Register 177 1PCLKB

0008 77B2h |ICU Software Configurable Interrupt B Source Select SLIBR178 8 8 2ICLK to 2ICLK ICUA
Register 178 1PCLKB

0008 77B3h |ICU Software Configurable Interrupt B Source Select SLIBR179 8 8 2ICLK to 2ICLK ICUA
Register 179 1PCLKB

0008 77B4h |ICU Software Configurable Interrupt B Source Select SLIBR180 8 8 2ICLK to 2ICLK ICUA
Register 180 1PCLKB

0008 77B5h |ICU Software Configurable Interrupt B Source Select SLIBR181 8 8 2ICLK to 2ICLK ICUA
Register 181 1 PCLKB

0008 77B6h |ICU Software Configurable Interrupt B Source Select SLIBR182 8 8 2ICLK to 2ICLK ICUA
Register 182 1PCLKB

0008 77B7h |ICU Software Configurable Interrupt B Source Select SLIBR183 8 8 2 ICLK to 2 ICLK ICUA
Register 183 1PCLKB

0008 77B8h |ICU Software Configurable Interrupt B Source Select SLIBR184 8 8 2 ICLK to 2ICLK ICUA
Register 184 1PCLKB

0008 77B9h |ICU Software Configurable Interrupt B Source Select SLIBR185 8 8 2ICLK to 2ICLK ICUA
Register 185 1PCLKB

0008 77BAh |ICU Software Configurable Interrupt B Source Select SLIBR186 8 8 2ICLK to 2ICLK ICUA
Register 186 1PCLKB
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (22 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 A0O0Sh | SCIO 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOAh | SCIO 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOBh  [SCIO 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOCh [SCIO 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOODh | SCIO SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 AOOEh | SCIO Transmit Data Register H TDRH 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOOFh | SCIO Transmit Data Register L TDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOOEh | SCIO Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO11h |SCIO Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A012h |SCIO Modulation Duty Register MDDR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 A0O20h |SCI1 Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O21h |SCI1 Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A022h |SCI1 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A023h |SCI1 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A024h |SCI1 Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A025h | SCI1 Receive Data Register RDR 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 A026h |SMCI1 |Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O27h |SCI1 Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A028h |SCI1 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A029h [SCI1 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Ah  [SCI1 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A02Bh |SCI1 12C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 A0O2Ch |SCI1 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A02Dh |SCI1 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register H TDRH 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Fh |SCI1 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A030h |SCI1 Receive Data Register H RDRH 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AO31h |SCI1 Receive Data Register L RDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (32/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C068h |PORTS8 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C069h |PORT9 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO6Ah | PORTA |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C06Bh |PORTB |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C06Ch |PORTC |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Dh | PORTD | Port Mode Register PMR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO6Eh |PORTE |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO6Fh | PORTF |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C070h |PORTG |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO072h |PORTJ |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C080h | PORTO |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C081h |PORTO |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C082h |PORT1 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C083h |PORT1 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C084h |PORT2 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C085h | PORT2 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C086h |PORT3 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C087h | PORT3 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C088h |PORT4 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C089h |PORT4 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO8Ah | PORT5 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO8Eh |PORT7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO8Fh |PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C090h | PORT8 |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C092h |PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C093h | PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C094h |PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
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Table 4.1 List of 1/0O Registers (Address Order) (35/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register P47PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C16Ch |MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Dh |MPC P55 Pin Function Control Register P55PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Eh |MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C170h |MPC P60 Pin Function Control Register P60PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C176h |MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C177h |MPC P67 Pin Function Control Register P67PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C179h |MPC P71 Pin Function Control Register P71PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C17Ah |MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C17Bh |MPC P73 Pin Function Control Register P73PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C17Ch |MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C17Dh |MPC P75 Pin Function Control Register P75PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Eh |MPC P76 Pin Function Control Register P76PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Fh |MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C180h |MPC P80 Pin Function Control Register P8OPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C181h |MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C182h |MPC P82 Pin Function Control Register P82PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C183h |MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C186h |MPC P86 Pin Function Control Register P86PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C187h |MPC P87 Pin Function Control Register P87PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C188h |MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C189%h |MPC P91 Pin Function Control Register P91PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Ah |MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C18Bh |MPC P93 Pin Function Control Register P93PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C18Ch |MPC P94 Pin Function Control Register P94PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C18Dh |MPC P95 Pin Function Control Register PI95PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C18Eh |MPC P96 Pin Function Control Register P96PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Fh |MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C190h |MPC PAO Pin Function Control Register PAOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C191h |MPC PA1 Pin Function Control Register PA1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C192h |MPC PA2 Pin Function Control Register PA2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C193h |MPC PA3 Pin Function Control Register PA3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C194h |MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C195h |MPC PA5 Pin Function Control Register PA5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C196h |MPC PAG6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (59 / 67)

Module Register Number |Access Number of Access Cycles Related

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

000C 4C50h |EPTPC |[Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C54h EPTPC Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC

000C 4C58h EPTPC Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4C5Ch EPTPC Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4C60h |EPTPC [SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C64h |EPTPC [SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C68h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C80h |EPTPC |SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4C90h EPTPC SYNFP Reception Filter Register 1 SYRFL1IR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4C94h EPTPC SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4C98h EPTPC SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CAOh |EPTPC |Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CA4h |EPTPC |Master Clock ID Register MTCIDL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CA8h |EPTPC |[Master Clock Port Number Register MTPID 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CCOh EPTPC SYNFP Transmission Interval Setting Register SYTLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CC4h |EPTPC [SYNFP Received logMessagelnterval Value SYRLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Indication Register

000C 4CC8h EPTPC offsetFromMaster Value Register OFMRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CCCh |EPTPC |offsetFromMaster Value Register OFMRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CDOh |EPTPC |meanPathDelay Value Register MPDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CD4h |EPTPC |meanPathDelay Value Register MPDRL 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4CEOh EPTPC grandmasterPriority Field Setting Register GMPR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CE4h EPTPC grandmasterClockQuality Field Setting Register GMCQR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4CE8h EPTPC grandmasterldentity Field Setting Registers GMIDRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC

000C 4CECh |EPTPC [grandmasterldentity Field Setting Registers GMIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CFOh |EPTPC |currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4CF4h |EPTPC |stepsRemoved Field Setting Register SRR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
1

000C 4D00h |EPTPC |PTP-primary Message Destination MAC Address PPMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Setting Registers

000C 4D04h |EPTPC |PTP-primary Message Destination MAC Address PPMACRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Setting Registers

000C 4D08h EPTPC PTP-pdelay Message MAC Address Setting Registers | PDMACRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4DOCh |EPTPC |PTP-pdelay Message MAC Address Setting Registers | PDMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4D10h |EPTPC |PTP Message EtherType Setting Register PETYPER 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (63 /67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 042Ah |USBA |DOFIFO Port Control Register DOFIFOCTR 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 042Ch |USBA |D1FIFO Port Select Register D1FIFOSEL 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 042Eh |USBA |D1FIFO Port Control Register D1FIFOCTR 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 0430h |USBA |Interrupt Enable Register 0 INTENBO 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 0432h |USBA |Interrupt Enable Register 1 INTENB1 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 0436h |[USBA [BRDY Interrupt Enable Register BRDYENB 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 0438h |USBA |NRDY Interrupt Enable Register NRDYENB 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 043Ah |USBA [BEMP Interrupt Enable Register BEMPENB 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 043Ch |USBA |SOF Output Configuration Register SOFCFG 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 043Eh |USBA |PHY Setting Register PHYSET 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 0440h |USBA Interrupt Status Register 0 INTSTSO 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 0442h |USBA Interrupt Status Register 1 INTSTS1 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 0446h |USBA BRDY Interrupt Status Register BRDYSTS 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 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 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 044Ah |USBA BEMP Interrupt Status Register BEMPSTS 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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Table 4.1 List of 1/0O Registers (Address Order) (67 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 0548h |USBA |Host L1 Control Register 1 HL1CTRL1 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 054Ah |USBA |Host L1 Control Register 2 HL1CTRL2 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 0560h |USBA |Deep Standby USB Transceiver Control/Pin Monitor |DPUSROR 32 32 (3 + BUSWAIT) Rounded up to the |USBA
Register PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*S
000D 0564h |USBA |Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 (3 + BUSWAIT) Rounded up to the [USBA
Register PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPGO.NDRH address
is 0008 81ECh. When different output
triggers are specified, the PPGO.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh,
respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPG0.NDRL address
is 0008 81EDh. When different output
triggers are specified, the PPGO.NDRL addresses for pulse output groups 0 and 1 are 0008 81EFh and 0008 81EDh,
respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address
is 0008 81FCh. When different output
triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are 0008 81FEh and 0008 81FCh,
respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address
is 0008 81FDh. When different output
triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are 0008 81FFh and 0008 81FDh,
respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

Note 6. The address must end with Oh, 4h, 8h, or Ch when access is made in 32-bit units. The address must end with Oh, 2h, 4h, 6h, 8h,
Ah, Ch, or Eh when access is made in 16-bit units.
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RX64M Group

5. Electrical Characteristics

53 AC Characteristics

Table 5.7

Operating Frequency (High-Speed Operating Mode)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 3.6 V, 2.7 < VREFHO0 < AVCCQO,
VCC_USBA = AVCC_USBA =3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 120 MHz
frequency Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) — — 60
Peripheral module clock (PCLKD) — — 60
Flash-IF clock (FCLK) —*1 — 60
External bus clock (BCLK) | Packages with 177 to 144 pins — — 120
only
Package with 100 pins only — — 60
BCLK pin output Packages with 177 to 144 pins — — 60
only
Package with 100 pins only — — 30
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 60
only
SDCLK pin output Packages with 177 to 144 pins — — 60

only

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Table 5.8

Operating Frequency (Low-Speed Operating Mode 1)

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < 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
Operating System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC)*1 — — 1
Peripheral module clock (PCLKD)*1 — — 1
Flash-IF clock (FCLK) — — 1
External bus clock (BCLK) | Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
BCLK pin output Packages with 177 to 144 pins — — 1
only
Package with 100 pins only — — 1
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 1
only
SDCLK pin output Packages with 177 to 144 pins — — 1

only

Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.
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RX64M Group 5. Electrical Characteristics

Table 5.32 SCl and SCIF 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.*1 Max.*1 Unit*? Cor-:-(jeizt()ns
SCI Input clock cycle Asynchronous tseye 4 — tppeyc | Figure 5.44
Clock 6 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tscks — 5 ns
Transmit data delay time Clock trxp — 28 ns Figure 5.45
synchronous
Receive data setup time Clock trxs 15 — ns
synchronous
Receive data hold time Clock tRxH 5 — ns
synchronous
SCIF Input clock cycle Asynchronous tseye 4 — tpacyc | Figure 5.44
Clock 12 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tsckf — 5 ns
Transmit data delay time Master trxD — 10 ns Figure 5.45
Slave — 4 X tppcyc + 20
Receive data setup time Master trxs 3 X tppcyc + 20 — ns
Slave tpacyc + 10 —
Receive data hold time Master trRxH -3 X tppacyc t5 — ns
Slave 2 X tppcyc + 10 —
Note 1. tpgcyc: PCLKB cycle; tpacyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
Note 3. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1
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RX64M Group 5. Electrical Characteristics

SSISCKn
(input or output) 7

SSIWSn, SSIDATAN,
SSIRXDn (input)
[—>

tsr thTr

\
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SSIWSh, SSIDATAN,
SSITXDn (output)

totr

Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

N
SSIWSn (input) 2<
7

SSIDATAN (output) X

»

A

toTRW

MSB bit output timing in slave transmission from SSIWSn with the settings
of DEL =1, SDTA =0, or DEL =1, SDTA =1, SWL[2:0] = DWL[2:0]

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge
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RX64M Group 5. Electrical Characteristics

Table 5.40 ETHERC 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 CorT(;eiZt)ns
ETHERC REF50CK cycle time Tek 20 — ns |Figure 5.62 to
(RMID REF50CK frequency Typ. 50 MHz — — 50 + 100 ppm | MHz Figure 5.64
REF50CK duty — 35 65 %
REF50CK rise/fall time Tekr/eke 0.5 35 ns
RMII_xxxx*1 output delay time Teo 25 15.0 ns
RMII_xxxx*2 setup time Tsu 3 — ns
RMII_xxxx*2 hold time Thd 1 — ns
RMII_xxxx*1. *2 rise/fall time T/T; 0.5 5 ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.66
ETHERC ET_TX_CLK cycle time treye 40 — ns —
(M) ET_TX_EN output delay time trend 1 20 ns | Figure 5.67
ET_ETXDO to ET_ETXD3 output delay time tvMTDd 1 20 ns
ET_CRS setup time tcrss 10 — ns
ET_CRS hold time tcrsh 10 — ns
ET_COL setup time tcols 10 — ns | Figure 5.68
ET_COL hold time tcoLn 10 — ns
ET_RX_CLK cycle time trReyc 40 — ns —
ET_RX_DV setup time tRDVs 10 — ns | Figure 5.69
ET_RX_DV hold time trRoVh 10 — ns
ET_ERXDO to ET_ERXD3 setup time tVMRDs 10 — ns
ET_ERXDO to ET_ERXD3 hold time tvMRDh 10 — ns
ET_RX_ER setup time tRERS 10 — ns | Figure 5.70
ET_RX_ER hold time tRESh 10 — ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.71
Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO
Note 2. RMII_CRS_DV, RMII_RXD1, RMI_RXDO, RMIl_RX_ER
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ET_RX_CLK

tword

_’
ET_WOL
Figure 5.71  WOL Output Timing (MlIl)
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RX64M Group

5. Electrical Characteristics

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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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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