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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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RX64M Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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ETHERC: Ethernet controller PDC: Parallel data capture unit
EPTPC:  PTP controller for ethernet controller CAN: CAN module
EDMAC: DMA controller for ethernet controller MTU3a: Multi-function timer pulse unit 3
ICUA: Interrupt controller POE3a: Port output enable 3
DTCa: Data transfer controller GPTA General-purpose PWM timer
DMACAa: DMA controller TPUa: 16-bit timer pulse unit
EXDMACa: EXDMA controller PPG: Programmable pulse generator
BSC: Bus controller TMRDb: 8-bit timer
WDTA: Watchdog timer CMT: Compare match timer
IWDTa: Independent watchdog timer CMTW: Compare match timer W
CRC: CRC (cyclic redundancy check) calculator RTCd: Realtime clock
SCI: Serial communications interface RlICa: 12C bus interface
SCIFA: Serial communications interface with FIFO DOC: Data operation circuit
USBb: USB2.0 FS host/function module CAC: Clock frequency accuracy measurement circuit
USBA: USB2.0 FS host/function module with battery AES: AES*1
charging DES: DES*1
RSPla: Serial peripheral interface SHA: SHA-256*1
MPU: Memory protection unit RNG: True random number generator*!
QSPI: Quad serial peript\eral interface SSlI: Serial sound interface
SDHI: SD host interface SRC: Sampling rate converter
MMCIF:  MMC host interface
Note 1. Optional
Figure 1.2 Block Diagram
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RX64M Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (2/7)
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, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFQFP | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
36 P27 CST# MTIOC2B/TMCI3/PO7 | SCK1/ET1_WOL
37 P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDAL/
ET1_EXOUT
38 P25 CS5#/ MTIOC4C/MTCLKB/ | RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/
SSIDATAL
39 vce
40 P24 csa#/ MTIOC4A/MTCLKA/ | SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRIL/PO4 | USBO_VBUSEN/
SSISCK1
41 VSS
42 P23 EDACKO MTIOC3D/MTCLKD/ | TXD3/CTSO#/ PIXD7
GTIOCOA-B/TIOCD3/ | RTSO#/SMOSI3/
PO3 SSO#/SSDA3/
SSISCKO
43 P22 EDREQO MTIOC3B/MTCLKC/ | SCKO/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 USBA_OVRCURB/
AUDIO_MCLK
44 P21 MTIOC1B/MTIOC4A/ | RXDO/SMISOO/ PIXD5 IRQ9
GTIOC2A-BITIOCA3/ | SSCLO/
TMCIO/PO1 USBO_EXICEN/
USBA_EXICEN/
SSIWS0
45 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
USBA_ID/
SSIRXDO
46 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/ PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SMOSI3/SSDA3/
GTIOCOB-B/TIOCBO/ | SDA2-DS/
TCLKD/TMO1/PO15/ | SSITXDO
POES#
47 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
48 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMOSI1/SMISO3/
TMO2/PO14/ SSDA1/SSCL3/
RTCOUT SCL2-DS/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
49 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAQ
50 P15 MTIOCOB/MTCLKB/ | RXD1/SCK3/ PIXDO IRQ5
GTETRG-B/TIOCB2/ | SMISO1/SSCL1/
TCLKB/TMCI2/PO13 | CRX1-DS/
USBA_VBUSEN/
SSIWS1
51 P14 MTIOC3A/MTCLKA/ | CTS1#/RTS1#/ IRQ4
TIOCBS/TCLKA/ SS1#/CTX1/
TMRI2/PO15 USBO_OVRCURA
52 P13 WR2#/BC2# | MTIOCOB/TIOCAS/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/
SDAO[FM+]
53 P12 WR3#/BC3# | MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
sscL2/
SCLO[FM+]
54 VCC_USB
55 USBO_DM
56 USBO_DP
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (6/7)
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
143 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
144 PG1 D25 ET1_RX_ER/
RMIIL_RX_ER
145 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO-B/
QIO00-B/
QMO-B
146 PGO D24 ET1_RX_CLK/
REF50CK1
147 PD5 D5[AS/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ | IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
148 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
149 P97 A23/D23 ET1_ERXD3
150 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
151 VSS
152 P96 A22/D22 ET1_ERXD2
153 vce
154 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
Qlo2_B
155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
156 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
157 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
158 PDO DO[A0/DO] GTIOC1B-E/POE4# IRQO AN108
159 P93 A19/D19 POEO# ET1_LINKSTA/CTS7# AN117
RTS7#/SST#
160 P92 A18/D18 POE4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
161 P91 A17/D17 ET1_COL/SCK7 AN115
162 Vss
163 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
164 vce
165 P47 IRQ15- AN007
DS
166 P46 IRQ14- AN006
DS
167 P45 IRQ13- AN005
DS
168 P44 IRQ12- AN004
DS
169 P43 IRQ11-DS | ANOO3
170 P42 IRQ10- AN002
DS
171 P41 IRQ9-DS | ANOOL
172 VREFLO
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RX64M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (3/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-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
63 TRSYNC P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ | MMC_D4-A
GTIOC2A-D/IPO28 RMII0_TXD1
64 TRDATA1 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ | MMC_D3-A/
GTIOCOB-D/PO27 RMII0_TXDO SDHI_CD-A/
QIO3-A
65 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
66 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
67 PC3 A19 MTIOC4D/ TXD5/SMOSIS/ MMC_DO-A/
GTIOC1B-D/TCLKB/ | SSDAS/ETO_TX_ER | SDHI_DO-A/
PO24 QIO0-A/
QMO-A
68 P77 CS7# PO23 TXD11/ETO_RX_ER/ | MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
69 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
70 pPC2 A18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-D/ITCLKA/ | SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
71 P75 CS5# PO20 SCK11/RTS11/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO
72 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMII0_RXD1
73 PC1 AL7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/
PO18 ETO_ERXD2
74 vce
75 PCO A16 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/
PO17 SSLA1-A/ETO_ERXD3
76 Vss
77 P73 CS3# PO16 ETO_WOL
78 PB7 A15 MTIOC3B/TIOCBS/ TXD9/ETO_CRS/
PO31 RMIIO_CRS_DV
79 PB6 Al4 MTIOC3D/TIOCAS/ RXDY/ETO_ETXD1/
PO30 RMIIO_TXD1
80 PB5 A13 MTIOC2A/MTIOC1B/ | SCK9/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMII0_TXDO
81 PB4 A12 TIOCA4/PO28 CTSO#/ETO_TX_EN/
RMIIO_TXD_EN
82 PB3 A1l MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO/PO27/POE11# | RMIIO_RX_ER
83 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA#ICTS6#/
PO26 RTS6#/SS4#/SS6#!
ETO_RX_CLK/
REF50CKO
84 PB1 A9 MTIOCOC/MTIOCA4C/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0_RXDO
85 P72 A19/CS2# ETO_MDC
86 P71 A18/CS1# ETO_MDIO
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RX64M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (5/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-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
117 P60 CSo#
118 VCC
119 PD7 D7[A7/D7] MTIC5U/POEQO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
120 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/QMO-
B
121 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
122 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
123 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
124 PD2 D2[A2/D2] MTIOC4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02-B
125 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
126 PDO DO[A0/DQ] GTIOC1B-E/POE4# IRQO AN108
127 P93 A19 POEO# CTS7#/RTST#ISST# AN117
128 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116
129 P91 Al7 SCK7 AN115
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 AN114
132 VCC
133 P47 IRQ15- ANO007
DS
134 P46 IRQ14- ANO006
DS
135 P45 IRQ13- ANO005
DS
136 P44 IRQ12- ANO004
DS
137 P43 IRQ11-DS | ANO03
138 P42 IRQ10- AN002
DS
139 P41 IRQ9-DS | ANOO1
140 VREFLO
141 P40 IRQ8-DS | ANOOO
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

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

3. Address Space

3.2 External

Address Space

The external address space is divided into CS areas (CS0 to CS7) and SDRAM area (SDCS). The CS areas are divided
into up to eight areas (CSO0 to CS7), each corresponding to the CSn# signal output from a CSn# (n = 0 to 7) pin.

Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS7) and SDRAM areas (SDCS)
in on-chip ROM disabled extended mode.

0000 0000h 0100 0000h
RAM
0008 0000h Peripheral 1/O registers
000A 4000h Standby RAM

000A 6000h Peripheral I/O registers 01FF FFFFh
0010 0000h 0200 0000h
N ) O02FF FFFFh
post Reserved area* st 0300 0000h
03FF FFFFh
0100 0000h 0400 0000h

) External address space .J
T = 04FF FFFFh
CS area) 0500 0000h
0800 0000h External address space 05FF FFFFh
(SDRAM area) 0600 0000h

1000 0000h

06FF FFFFh
0700 0000h
07FF FFFFh
0800 0000h

== Reserved area* -
OFFF FFFFh
FFO00 0000h FFO0 0000h

External address space*?
area)

FFFF FFFFh FFFF FFFFh

Note 1. Reserved areas should not be accessed.

Note 2. The CSO0 area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 1000 0000h is as shown in figure on this
section, Memory Map in Each Operating Mode.

CS7 (16 Mbytes)

CS6 (16 Mbytes)

CS5 (16 Mbytes)

CS4 (16 Mbytes)

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

SDCS (128 Mbytes)

CS0 (16 Mbytes)

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)
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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 1/0O Registers (Address Order) (30 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C000h |PORTO | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C001h |PORT1 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C002h |PORT2 | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C003h |PORT3 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C005h |PORTS | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C006h |PORT6 | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C007h |PORT7 |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C008h | PORT8 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C009h | PORT9 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COOAh | PORTA |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 CO0Bh |PORTB |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COOCh |PORTC | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COOFh | PORTF |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C010h |PORTG |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C012h |PORTJ |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C020h |PORTO |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C021h |PORT1 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C022h |PORT2 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C023h |PORT3 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C024h |PORT4 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C025h |PORTS |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C026h |PORT6 |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C027h |PORT7 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C028h |PORT8 |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C029h |PORT9 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C02Ah | PORTA |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C02Bh |PORTB |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C02Ch |PORTC | Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (38 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C2A0h |SYSTE |Deep Standby Backup Registers 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2,3ICLK Low
to 0008 M 31 Power
C2BFh ansum

ption
0008 C400h RTC 64-Hz Counter R64CNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Second Counter RSECCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C402h |RTC Binary Counter 0 BCNTO 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C404h |RTC Minute Counter RMINCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C404h |RTC Binary Counter 1 BCNT1 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C406h |RTC Hour Counter RHRCNT 8 8 2,3PCLKB 2ICLK RTCd
0008 C406h |RTC Binary Counter 2 BCNT2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C408h |RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C408h |RTC Binary Counter 3 BCNT3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Ah |RTC Date Counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Ch |RTC Month Counter RMONCNT 8 8 2, 3PCLKB 2ICLK RTCd
0008 C40Eh |RTC Year Counter RYRCNT 16 16 2, 3 PCLKB 2ICLK RTCd
0008 C410h |RTC Second Alarm Register RSECAR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C410h |RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C412h |RTC Minute Alarm Register RMINAR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C412h |RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C414h |RTC Hour Alarm Register RHRAR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C414h |RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C416h |RTC Day-of-Week Alarm Register RWKAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C416h |RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C418h |RTC Date Alarm Register RDAYAR 8 8 2,3PCLKB 2ICLK RTCd
0008 C418h |RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Month Alarm Register RMONAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Year Alarm Register RYRAR 16 16 2, 3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2,3PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Year Alarm Enable Register RYRAREN 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2,3PCLKB 2 ICLK RTCd
0008 C422h |RTC RTC Control Register 1 RCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C424h |RTC RTC Control Register 2 RCR2 8 8 2,3PCLKB 2 ICLK RTCd
0008 C426h |RTC RTC Control Register 3 RCR3 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C428h |RTC RTC Control Register 4 RCR4 8 8 2, 3PCLKB 2ICLK RTCd
0008 C42Ah |RTC Frequency Register H RFRH 16 16 2,3PCLKB 2 ICLK RTCd
0008 C42Ch |RTC Frequency Register L RFRL 16 16 2, 3 PCLKB 2 ICLK RTCd
0008 C42Eh |RTC Time Error Adjustment Register RADJ 8 8 2,3PCLKB 2 ICLK RTCd
0008 C440h |RTC Time Capture Control Register 0 RTCCRO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C442h |RTC Time Capture Control Register 1 RTCCR1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C444h |RTC Time Capture Control Register 2 RTCCR2 8 8 2,3PCLKB 2ICLK RTCd
0008 C452h |RTC Second Capture Register 0 RSECCPO 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C452h |RTC BCNTO Capture Register O BCNTOCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C454h |RTC Minute Capture Register 0 RMINCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C454h |RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C456h |RTC Hour Capture Register 0 RHRCPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C456h |RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C45Ah |RTC Date Capture Register 0 RDAYCPO 8 8 2,3PCLKB 2ICLK RTCd
0008 C45Ah |RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C45Ch |RTC Month Capture Register 0 RMONCPO 8 8 2,3PCLKB 2 ICLK RTCd
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (49 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 122Ah |MTU4 | Timer General Register D TGRD 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 122Ch |MTU3 | Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 122Dh |MTU4 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1230h |MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1231h |MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1232h |MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1234h |MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1236h |MTU Timer Output Level Buffer Register A TOLBRA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1238h |MTU3 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1239h |MTU4 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 123Ah |MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 123Bh |MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 123Ch |MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1240h |MTU4 | Timer A/D Converter Start Request Control Register |TADCR 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1244h |MTU4 |Timer A/D Converter Start Request Cycle Set Register | TADCORA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
A
000C 1246h |MTU4 |Timer A/D Converter Start Request Cycle Set Register | TADCORB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
B
000C 1248h |MTU4 | Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register A
000C 124Ah |MTU4 | Timer A/D Converter Start Request Cycle Set Buffer |TADCOBRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
Register B
000C 124Ch |MTU3 | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 124Dh |MTU4 | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1260h |MTU Timer Waveform Control Register A TWCRA 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1270h |MTU Timer Mode Register 2A TMDR2A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1272h |MTU3 |Timer General Register E TGRE 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1274h |MTU4 | Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1276h |MTU4 |Timer General Register F TGRF 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1280h |MTU Timer Start Register A TSTRA 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1281h |MTU Timer Synchronous Register A TSYRA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1282h |MTU Timer Counter Synchronous Start Register TCSYSTR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1284h |MTU Timer Read/Write Enable Register A TRWERA 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1290h |MTUO |Noise Filter Control Register O NFCRO 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1291h |MTU1 |Noise Filter Control Register 1 NFCR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1292h |MTU2 |Noise Filter Control Register 2 NFCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1293h |MTU3 |Noise Filter Control Register 3 NFCR3 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1294h |MTU4 | Noise Filter Control Register 4 NFCR4 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1298h |MTU8 |Noise Filter Control Register 8 NFCR8 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1299h |MTUO |Noise Filter Control Register C NFCRC 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1300h |MTUO |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1301h |MTUO |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1302h |MTUO |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1303h |MTUO | Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1304h |MTUO | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1306h |MTUO | Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1308h |MTUO |Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 130Ah |MTUO |Timer General Register B TGRB 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 130Ch |MTUO |Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 130Eh |MTUO |Timer General Register D TGRD 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1320h |MTUO |Timer General Register E TGRE 16 16 5, 6 PCLKA 2,3ICLK MTU3a
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (50 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 1322h |MTUO |Timer General Register F TGRF 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1324h |MTUO | Timer Interrupt Enable Register 2 TIER2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1326h |MTUO | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1328h |MTUO | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1380h |MTU1 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1381h |MTU1 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1382h |MTU1 |[Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1384h |MTU1 [Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1385h |MTU1l |Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1386h |MTU1 |[Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1388h |MTU1 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 138Ah |MTU1 |[Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1390h |MTU1 |Timer Input Capture Control Register TICCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1391h |MTU1l |Timer Mode Register 3 TMDR3 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1394h |MTU1 |Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 13A0h |MTU1l |Timer Longword Counter TCNTLW 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 13A4h |MTU1 |[Timer Longword General Register TGRALW 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 13A8h |MTU1l |Timer Longword General Register TGRBLW 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1400h |MTU2 |[Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1401h |MTU2 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1402h |MTU2 |Timer I/O Control Register TIOR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1404h |MTU2 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1405h |MTU2 | Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1406h |MTU2 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1408h |MTU2 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 140Ah |MTU2 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 140Ch |MTU2 [Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1600h |MTU8 | Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1601h |[MTU8 |[Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1602h |MTU8 |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1603h |MTU8 | Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1604h |MTU8 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1606h |MTU8 | Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1608h MTUS8 Timer Counter TCNT 32 32 5, 6 PCLKA 2,3 ICLK MTU3a
000C 160Ch |MTU8 |Timer General Register A TGRA 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1610h |MTU8 | Timer General Register B TGRB 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1614h |MTU8 |Timer General Register C TGRC 32 32 5, 6 PCLKA 2,3ICLK MTU3a
000C 1618h |MTU8 |Timer General Register D TGRD 32 32 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A00h |MTU6 |Timer Control Register TCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A01h |MTU7 |Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A02h |[MTU6 |[Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A03h |MTU7 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A04h |[MTU6 |[Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A05h |MTU6 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A06h |MTU7 |Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A07h |MTU7 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A08h |MTU6 |Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A09h |MTU7 |[Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A0Ah |MTU Timer Output Master Enable Register B TOERB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A0Eh |MTU Timer Output Control Register 1B TOCR1B 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (66 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 049Ch |USBA |Pipe4 Transaction Counter Enable Register PIPE4TRE 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 049Eh |USBA | Pipe4 Transaction Counter Register PIPE4TRN 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 04A0h |USBA |Pipe5 Transaction Counter Enable Register PIPESTRE 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 04A2h |USBA | Pipe5 Transaction Counter Register PIPESTRN 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 04D0Oh |USBA |Device Address 0 Configuration Register DEVADDO 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 04D2h |USBA |Device Address 1 Configuration Register DEVADD1 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 04D4h |USBA |Device Address 2 Configuration Register DEVADD2 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 04D6h |USBA |Device Address 3 Configuration Register DEVADD3 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 04D8h |USBA |Device Address 4 Configuration Register DEVADD4 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 04DAh |USBA |Device Address 5 Configuration Register DEVADD5 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 0500h |USBA |Low Power Control Register LPCTRL 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 0502h |USBA |Low Power Status Register LPSTS 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 0540h |USBA | Battery Charging Control Register BCCTRL 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 0544h |USBA |Function L1 Control Register 1 PL1CTRL1 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 0546h |USBA |Function L1 Control Register 2 PL1CTRL2 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

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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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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Table 5.29 GPT Timing
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,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF

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

. . Test
*1
Item Symbol Min. Max. Unit Conditions
GPT Input capture input pulse Single-edge teTicw 3 — tracyc Figure 5.41
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toteTW 15 — tracyc Figure 5.42
width setting
Both-edge 25 —
setting

Note 1. tpacyc: PCLKA cycle

Input capture

b))
4

)
[($

~

input

~

teTicw

A
Y.

Figure 5.41  GPT Input Capture Input Timing

External trigger
* 7_

€ >

teTeEW

Figure 5.42  GPT External Trigger Input Timing
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Table 5.34  Simple SPI Timing

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

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

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

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

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

slave select input
(n=0t07,12)

slave select input

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

tspekwL

tspeyc

A

Figure 5.46

RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI o
SSLAO to 15 - N
SSLA3 N X
output 1
tLeap tiae > 1€
— tssir, tssit
RSPCKA  SCKn / N /
CPOL=0 CKPOL=1 3
P
output output \—/
RSPCKA  SCKn \ )
CPOL=1 CKPOL=0 \ Y \ \
output output =
tsu ty
MISOA SMISOn
tOH ton tDr, th
[ [ ~l 1
L
N e NV
MOSIA — SMOSIn 2< MSB OUT >§ DATA >< Lseoutr IDLE ><MSB ouT
output output y ke Y
(h=0to7,12)
Figure 549 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)
RSPI to
SSLAO to 45 I p s
SSLA3 X X
output K A A
tLeaD tiae N >
— N g tsstr, tsstr
RSPCKA / 3 7 /
CPOL=0 4 A\ 71 c
output
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cPoL=1 i Y N ‘_/_\_/ \
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tsu the tn
Ie]
MISOA /
input —{ MSB IN S‘< DATA { MSB IN
tOH ton tDr, th
[ \Emd e
MOSIA 55 A I
)< MSB OUT >§ DATA >< Lseout X IDLE ><MSB ouT
output . A
Figure 550 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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RSPI Simple SPI
< tTD »
SSLAO SSni# \ r 3
input input r « £+ \
’ tLeaD fLac
RSPCKA  SCKn 4 3 5
CPOL=0 CKPOL=0 V1 \
input input _
RSPCKA  SCKn e
CPOL=1 CKPOL=1 N _/—\_‘ /1 \
input input —/
tsa ton top treL
[ €—> < P

1C
MISOA SMISOn b > 2 o b
output output 4‘—% MSB OUT _§< DATA >§_ tssout X MSB IN _}—@OUT

Y >

tsu tH tDr, Df

£5 \
MOSIA SMOSIn
input input 4» DATA% >—< LSBIN ) { MSBIN

(n=0t07,12)
Figure 5.51 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI tro
SSLAO SSni# \ 3 3
input input N " 72 \
tLeap v tiac
RSPCKA  SCKn 5& /
CPOL=0 CKPOL=1 # K /
input input
RSPCKA  SCKn \ 4
CPOL=1 CKPOL=0 /] \ \
input input N
tsa ton too tREL
<—>| —
45 \
MISOA SMISOn LSB OUT f 3
output output (Last data) 1}< MSB OUT >§t . DATA 7& LSB OUT MSB OUT
37
tsu tH tDr, ‘Df
[ —>
input input p'S
(n=0to7,12)
Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Tck
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Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO, RMI_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER

Figure 5.62 Timing with the REF50CK and RMII Signals
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Figure 5.63 RMII Transmission Timing
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Figure 5.64  RMII Reception Timing (Normal Operation)
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VCC

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(Low is valid)

When LVD2RN =L

When LVD2RN = H

tvorr

Vd et2

Vive
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<
tdet tdet

tLvp2
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Figure 5.82  Voltage Detection Circuit Timing (Vget2)
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