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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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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.
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RX64M Group 1. Overview

Table 1.1 Outline of Specifications (3/9)

Classification = Module/Function Description

Interrupt Interrupt controller
(ICUA)

Peripheral function interrupts: 293 sources

External interrupts: 16 (pins IRQO to IRQ15)

Software interrupts: 2 sources

Non-maskable interrupts: 7 sources

Sixteen levels specifiable for the order of priority

Method of interrupt source selection:

The interrupt vectors consist of 256 vectors (128 sources are fixed. The remaining 128
vectors are selected from among the other 156 sources.)

External bus extension

The external address space can be divided into eight areas (CS0 to CS7), each with
independent control of access settings.

Capacity of each area: 16 Mbytes (CSO0 to CS7)

A chip-select signal (CS0# to CS7#) can be output for each area.

Each area is specifiable as an 8-, 16-, or 32-bit bus space.

The data arrangement in each area is selectable as little or big endian (only for data).
SDRAM interface connectable

Bus format: Separate bus, multiplex bus

e Wait control
o Write buffer facility
DMA DMA controller e 8 channels

(DMACAa) o Three transfer modes: Normal transfer, repeat transfer, and block transfer

o Request sources: Software trigger, external interrupts, and interrupt requests from
peripheral functions
EXDMA controller e 2 channels
(EXDMACa) Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster

transfer

Single-address transfer enabled with the EDACKn signal

Request sources: Software trigger, external DMA requests (EDREQn), and interrupt
requests from peripheral functions

Data transfer controller e Three transfer modes: Normal transfer, repeat transfer, and block transfer

(DTCa) o Request sources: External interrupts and interrupt requests from peripheral functions
1/0O ports Programmable 1/O ports e 1/O ports for the 177-pin TFLGA, 176-pin LFBGA, and 176-pin LFQFP
I/O pins: 127
Input pin: 1

Pull-up resistors: 127

Open-drain outputs: 127

5-V tolerance: 19

I/O ports for the 145-pin TFLGA and 144-pin LFQFP
I/O pins: 111

Input pin: 1

Pull-up resistors: 111

Open-drain outputs: 111

5-V tolerance: 18

I/O ports for the 100-pin TFLGA and 100-pin LFQFP
1/O pins: 78

Input pin: 1

Pull-up resistors: 78

Open-drain outputs: 78

5-V tolerance: 17

Event link controller (ELC)

Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

119 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.
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RX64M Group

1. Overview

Table 1.4 Pin Functions (2/8)
Classifications Pin Name 1/0 Description
Bus control RD# Output  Strobe signal which indicates that reading from the external bus
interface space is in progress
WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode
WRO# to WR3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode
BCO# to BC3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe
mode
ALE Output  Address latch signal when address/data multiplexed bus is
selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO# to CS7# Qutput  Select signals for CS areas
CKE Output SDRAM clock enable signal
SDCS# Output SDRAM chip select signal
RAS# Output SDRAM row address strobe signal
CAS# Output SDRAM column address strove signal
WE# Output SDRAM write enable pin
DQMO to DQM3 Output SDRAM I/O data mask enable signals
EXDMA controller EDREQO, EDREQ1 Input External DMA transfer request pins
EDACKO, EDACK1 Output  Single address transfer acknowledge signals
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15 Input Maskable interrupt request pins
Multi-function timer pulse  MTIOCOA, MTIOCOB 1/0 The TGRAO to TGRDO input capture input/output compare
unit 3 MTIOCOC, MTIOCOD output/PWM output pins
MTIOC1A, MTIOC1B 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
MTIOC3A, MTIOC3B 1/0 The TGRA3 to TGRD3 input capture input/output compare
MTIOC3C, MTIOC3D output/PWM output pins
MTIOC4A, MTIOC4B 1/0 The TGRA4 to TGRD4 input capture input/output compare
MTIOCA4C, MTIOC4D output/PWM output pins
MTIC5U, MTIC5V Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead
MTIC5W time compensation input pins
MTIOC6A, MTIOC6B 1/0 The TGRAG6 to TGRD6 input capture input/output compare
MTIOC6C, MTIOC6D output/PWM output pins
MTIOC7A, MTIOC7B 1/0 The TGRA7 to TGRD7 input capture input/output compare
MTIOC7C, MTIOC7D output/PWM output pins
MTIOC8A, MTIOC8B 1/0 The TGRAS8 to TGRD8 input capture input/output compare
MTIOC8C, MTIOC8D output/PWM output pins
MTCLKA, MTCLKB Input Input pins for external clock signals or for phase counting mode
MTCLKC, MTCLKD clock signals
Port output enable 3 POEO#, POE4#, POESH#, Input Input pins for request signals to place the MTU or GPT in the
POE10#, POE11# high impedance state
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RX64M Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of Pin and Pin
Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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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 1.6 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

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) (3/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 12C3h |ECCRA | ECCRAM 1-Bit Error Status Register ECCRAMlST 8 8 2ICLK RAM

M
0008 12C4h |ECCRA | ECCRAM Protection Register ECCRAMPR 8 8 2ICLK RAM

M CR
0008 12C8h |ECCRA |ECCRAM 2-Bit Error Address Capture Register ECCRAM2EC 32 32 2 ICLK RAM

M AD
0008 12CCh |ECCRA |ECCRAM 1-Bit Error Address Capture Register ECCRAM1EC 32 32 2 ICLK RAM

M AD
0008 12D0Oh | ECCRA [ECCRAM Protection Register 2 ECCRAMPR 8 8 2ICLK RAM

M CR2
0008 12D4h |ECCRA |ECCRAM Test Control Register ECCRAMETS 8 8 2ICLK RAM

M T
0008 1300h |BSC Bus Error Status Clear Register BERCLR 8 8 2ICLK Buses
0008 1304h |BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK Buses
0008 1308h |BSC Bus Error Status Register 1 BERSR1 8 8 2 ICLK Buses
0008 130Ah |BSC Bus Error Status Register 2 BERSR2 16 16 2ICLK Buses
0008 1310h |BSC Bus Priority Control Register BUSPRI 16 16 2ICLK Buses
0008 2000h DMACO |DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2004h | DMACO | DMA Destination Address Register DMDAR 32 32 2 ICLK DMACAa
0008 2008h | DMACO |DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 200Ch |DMACO | DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 2010h | DMACO |DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACAa
0008 2013h DMACO |DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2014h |DMACO | DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 2018h DMACO |DMA Offset Register DMOFR 32 32 2ICLK DMACAa
0008 201Ch |DMACO | DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 201Dh | DMACO |DMA Software Start Register DMREQ 8 8 2 ICLK DMACAa
0008 201Eh |DMACO | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 201Fh |DMACO | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2040h DMACL1 |DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2044h |DMAC1 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 2048h | DMAC1 |DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 204Ch |DMAC1 | DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACAa
0008 2050h | DMAC1 |DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACAa
0008 2053h DMACL1 |DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2054h |DMAC1 | DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 205Ch |DMAC1 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 205Dh |DMAC1 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 205Eh | DMACL1 | DMA Status Register DMSTS 8 8 2 ICLK DMACAa
0008 205Fh |DMAC1 | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2080h |DMAC2 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2084h |DMAC2 | DMA Destination Address Register DMDAR 32 32 2 ICLK DMACAa
0008 2088h |DMAC2 | DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 208Ch |DMAC2 |DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 2090h DMAC2 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 2093h | DMAC2 | DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACAa
0008 2094h DMAC2 |DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 209Ch |DMAC2 | DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 209Dh |DMAC?2 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 209Eh |DMAC2 | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 209Fh | DMAC2 | DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa
0008 20C0Oh |DMAC3 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (4 / 67)

Module Register Number |Access Number of Access Cycles Related

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

0008 20C4h |DMAC3 | DMA Destination Address Register DMDAR 32 32 2 ICLK DMACAa
0008 20C8h |DMAC3 | DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 20CCh |DMACS3 |DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 20DOh | DMAC3 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 20D3h | DMACS3 | DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACAa
0008 20D4h |DMAC3 | DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 20DCh |DMAC3 | DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 20DDh |DMAC3 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 20DEh |DMAC3 | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 20DFh |DMACS3 | DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa
0008 2100h DMAC4 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2104h |DMAC4 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 2108h |DMAC4 | DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 210Ch |DMAC4 | DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 2110h DMAC4 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 2113h DMAC4 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2114h DMAC4 | DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 211Ch |DMAC4 | DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 211Dh |DMAC4 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 211Eh | DMAC4 |DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 211Fh DMAC4 | DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa
0008 2140h | DMACS5 | DMA Source Address Register DMSAR 32 32 2 ICLK DMACAa
0008 2144h |DMACS5 | DMA Destination Address Register DMDAR 32 32 2 ICLK DMACAa
0008 2148h | DMACS5 | DMA Transfer Count Register DMCRA 32 32 2ICLK DMACAa
0008 214Ch |DMACS5 | DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 2150h |DMACS5 | DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACAa
0008 2153h | DMACS5 | DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACAa
0008 2154h DMACS5 |DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 215Ch |DMACS5 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 215Dh |DMACS5 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 215Eh |DMACS | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 215Fh | DMACS5 | DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa
0008 2180h |DMAC6 | DMA Source Address Register DMSAR 32 32 2 ICLK DMACAa
0008 2184h | DMAC6 | DMA Destination Address Register DMDAR 32 32 2 ICLK DMACAa
0008 2188h DMACS6 | DMA Transfer Count Register DMCRA 32 32 2ICLK DMACAa
0008 218Ch |DMAC6 | DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACAa
0008 2190h |DMAC6 | DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACAa
0008 2193h | DMAC6 | DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACAa
0008 2194h | DMAC6 |DMA Address Mode Register DMAMD 16 16 2 ICLK DMACAa
0008 219Ch |DMAC6 | DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 219Dh | DMAC6 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 219Eh |DMAC6 | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 219Fh |DMAC6 | DMA Request Source Flag Control Register DMCSL 8 8 2 ICLK DMACAa
0008 21COh | DMAC7 | DMA Source Address Register DMSAR 32 32 2 ICLK DMACAa
0008 21C4h |DMAC7 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 21C8h | DMAC7 | DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 21CCh |DMAC7 | DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 21D0Oh |DMAC7 | DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACAa
0008 21D3h |DMAC7 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 21D4h |DMAC7 | DMA Address Mode Register DMAMD 16 16 2 ICLK DMACAa
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (29 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 B13Ah |ELC Event Link Setting Register 42 ELSR42 8 8 2,3PCLKB 2ICLK ELC
0008 B13Bh |ELC Event Link Setting Register 43 ELSR43 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B13Ch |ELC Event Link Setting Register 44 ELSR44 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Dh |ELC Event Link Setting Register 45 ELSR45 8 8 2,3 PCLKB 2ICLK ELC
0008 B13Fh |ELC Event Link Option Setting Register F ELOPF 8 8 2,3PCLKB 2 ICLK ELC
0008 B141h |ELC Event Link Option Setting Register H ELOPH 8 8 2,3PCLKB 2 ICLK ELC
0008 B142h |ELC Event Link Option Setting Register | ELOPI 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B143h |ELC Event Link Option Setting Register J ELOPJ 8 8 2,3PCLKB 2ICLK ELC
0008 B300h |SCI12 |Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B301h |[SCI12 |Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClh
0008 B302h |SCI12 |Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B303h |SCI12 |Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B304h |SCI12 |Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClh
0008 B305h |SCI12 |Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B306h | SMCI12 | Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClh
0008 B307h |SCI12 |Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B308h |SCI12 |Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B309h [SCI12 |I2C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Ah [SCI12 |I2C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Bh [SCI12 |I2C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClh
0008 B30Ch [SCI12 |I2C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Dh |SCI12 |[SPI Mode Register SPMR 8 8 2,3PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Fh |SCI12 |Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClh
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B311h |SCI12 [Receive Data Register L RDRL 8 8 2,3PCLKB 2ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClh
0008 B312h |SCI12 |Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3PCLKB 2 ICLK SClh
0008 B321h |SCI12 |Control Register O CRO 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B322h |SCI12 |Control Register 1 CR1 8 8 2,3PCLKB 2 ICLK SClh
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3PCLKB 2ICLK SClh
0008 B325h | SCI12 |Port Control Register PCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B327h |SCI12 | Status Register STR 8 8 2,3 PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Ah |SCI12 |Control Field 0 Compare Enable Register CFOCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field O Receive Data Register CFORR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B32Ch |SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B32Eh |SCI12 |Control Field 1 Compare Enable Register CFICR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Fh |SCI12 |Control Field 1 Receive Data Register CF1RR 8 8 2,3 PCLKB 2ICLK SClh
0008 B330h |SCI12 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK SClh
0008 B331h |SCI12 |Timer Mode Register TMR 8 8 2,3PCLKB 2 ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 8 8 2,3PCLKB 2ICLK SClh
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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) (60 / 67)

Module Register Number |Access Number of Access Cycles Related

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

000C 4D20h |EPTPC |PTP-primary Message Destination IP Address Setting | PPIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Register

000C 4D24h |EPTPC |PTP-pdelay Message Destination IP Address Setting |PDIPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Register

000C 4D28h EPTPC PTP event Message TOS Setting Register PETOSR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4D2Ch EPTPC PTP general Message TOS Setting Register PGTOSR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4D30h |EPTPC |PTP-primary Message TTL Setting Register PPTTLR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1

000C 4D34h |EPTPC |PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4D38h |EPTPC |PTP event Message UDP Destination Port Number |PEUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Setting Register

000C 4D3Ch |EPTPC |PTP general Message UDP Destination Port Number | PGUDPR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Setting Register

000C 4D40h EPTPC Frame Reception Filter Setting Register FFLTR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4D60h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Registers

000C 4D64h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
1 Registers

000C 4D68h |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Registers

000C 4D6Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1 Registers

000C 4DCOh |EPTPC |Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4DC4h EPTPC Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4DC8h EPTPC Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4DCCh EPTPC SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC

000C 4DDOh |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000C 4DD4h |EPTPC |Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
1

000D 0000h | SCIFA8 |Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0002h |SCIFA8 |Bit Rate Register BRR 8 8 3, 4 PCLKB 2ICLK SCIFA

000D 0002h | SCIFA8 |Modulation Duty Register MDDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0004h | SCIFA8 | Serial Control Register SCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0006h | SCIFA8 |Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0008h | SCIFA8 | Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 000Ah [SCIFA8 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 000Ch |SCIFA8 |FIFO Control Register FCR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 000Eh |SCIFA8 |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0010h | SCIFA8 | Serial Port Register SPTR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0012h |SCIFA8 |Line Status Register LSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0014h | SCIFA8 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0016h | SCIFA8 | FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0020h | SCIFA9 | Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0022h |SCIFA9 |Bit Rate Register BRR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0022h | SCIFA9 | Modulation Duty Register MDDR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0024h | SCIFA9 | Serial Control Register SCR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0026h | SCIFA9Q | Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0028h | SCIFA9 | Serial Status Register FSR 16 16 3, 4 PCLKB 2ICLK SCIFA

000D 002Ah | SCIFA9 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2ICLK SCIFA
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RX64M Group

5. Electrical Characteristics

534 Control Signal Timing

Table 5.20

Control Signal Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO0 < AVCCO,

VCC_USBA = AVCC_USBA =3.010 3.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PLCKB = 8 t0 60 MHz, T, = Toyr

Item Symbol Min.*1 Typ. Max. Unit Test Conditions*!
NMI pulse width tMIw 200 — — ns tppeyc X 2 =200 ns, Figure 5.14
tpReyc X 2 — — ns tpReyc X 2 > 200 ns, Figure 5.14
IRQ pulse width tirow 200 — — ns tpReyc X 2 =200 ns, Figure 5.15
tpcyc X 2 — — ns tpeeye X 2> 200 ns, Figure 5.15

Note 1. tpgcyc: PCLKB cycle

NMI % f
tmiw
Figure 5.14  NMI Interrupt Input Timing
IRQ
tirow
Figure 5.15 IRQ Interrupt Input Timing
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RX64M Group 5. Electrical Characteristics

SDRAM command ACT RD PRA
sockpn - AN\ AN\ £ N\ A f A A\
P —/
taD2 tap2 tap2 tap2
Al18 to A0 acﬁj?gss} Column address .% .%
tap2 tap2 tan2 ‘t_A’EfZ
AP+t & ‘_JR i PRA lk
command I
tcsp2 tesp2 tesp2 tesp2 tespz tesp2
SDCS# jR } jN }
trasD trasD trasD trasD
RAS# jR } 1 ;L
teasp teasp
CAS#
twep twep
WE# * }
High
CKE (High)
toomp
DQMn
trosz | troH2
D31 to DO

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

Figure 5.23 SDRAM Space Single Read Bus Timing
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RX64M Group 5. Electrical Characteristics

SDRAM command ACT WR PRA
socknn - AN\ AN A\ F f A f S\
P -/
tap2 tap2 tap2 tap2
Al18to AO ] a(ﬁi?gss} Column address & A_%L
tap2 tap2 tap fﬁelz
APt j( 1 ;E k|
command I
tesp2 tesp2 tesp2 tespz2 tesp2 tesp2
sbcs# | ;L ;'f ;|§ ;ll
trasD trasD trasD trasD
RAS# | ;L :;‘l( 1 ;'l
teasp teasp
CAS#
twep twep twep twep
WE# L;l( L;
High
CKE (High)
toomp
DQMn _i&
twob2 twoh2
D31 to DO
n 1/
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.24  SDRAM Space Single Write 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.

QSPCLK
output

toscye

Figure 5.53 QSPI Clock Timing

Y
A 4

= ) " i
output I o =

tLeap L lae
» < >

QSPCLK
CPOL=0 y
output

QSPCLK

output 53_7

CPOL=1 A

e

I, A %

QM I s

QI00 to QIo3———{ MSBIN |- DATA LSBIN
y \ R

input

ton |_too

A
A

QMo, a 56 I
QIOO0 to QIO3 X MSB OUT K DATA ) LSB OUT X IDLE
output 1 -

Figure 5.54  Transmit/Receive Timing (CPHA = 0)
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RX64M Group

5. Electrical Characteristics

Table 5.37

RIIC Timing (2)

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

Item Symbol Min.*1, *2 Max. Unit Co;lrc(iaifitons
RIIC SCL input cycle time tscL 6(12) x tjccyc + 240 — ns | Figure 5.56
I('CZZIiSEtRmIgI?/IT:é _, | SCLinput high pulse width tscin | 3(6) X tyceye + 120 — ns
SCL input low pulse width tscLL 3(6) * tyceyc + 120 — ns
SCL, SDA input rise time tsr — 120 ns
SCL, SDA input fall time tsf — 120 ns
SCL, SDA input spike pulse removal time tsp 0 1(4) * ticeye ns
SDA input bus free time tsur 3(6) % tyceyc + 120 — ns
Start condition input hold time tsTAH ticeye + 120 — ns
Restart condition input setup time tstas 120 — ns
Stop condition input setup time tstos 120 — ns
Data input setup time tspas tiiceye + 20 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 550 pF
Simple 1IC SDA input rise time tsr — 1000 ns
(Standard-mode) - Fgp Aoyt fall time tor — 300 ns
SDA input spike pulse removal time tsp 0 4 X tppeyc ns
Data input setup time tspas 250 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
Simple 1IC SCL, SDA input rise time tsr — 300 ns
(Fast-mode) SCL, SDA input fall time tor — 300 ns
SCL, SDA input spike pulse removal time tsp 0 4 X tppeyc ns
Data input setup time tspas 100 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.

tiiceyc: RIIC internal reference clock (1IC$) cycle, tpgeyc: PCLKB cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

R01DS0173EJ0110 Rev.1.10
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RX64M Group 5. Electrical Characteristics

Table 5.41 PDC Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions

PDC | PIXCLK input cycle time tpixcyc 37 — ns |Figure 5.72

PIXCLK input high pulse width tpixH 10 — ns

PIXCLK input low pulse width teixt 10 — ns

PIXCLK rising time tixr — 5 ns

PIXCLK falling time tpixs — 5 ns

PCKO output cycle time tpcKeyc 2 x tpgeyc — ns | Figure 5.73

PCKO Output h|gh pUISe width tPCKH (tPCKcyc - tPCKI’ - tpCKf)/z -3 — ns

PCKO output low pulse width tpekL (trckeye — trekr — trekp)/2 — 3 — ns

PCKO rising time tpckr — 5 ns

PCKO falling time tpekf — 5 ns

VSYNV/HSYNC input setup time tsyncs 10 — ns |Figure 5.74

VSYNV/HSYNC input hold time tsyncH 5 — ns

PIXD input setup time trixps 10 — ns

PIXD input hold time tpIXDH 5 — ns
Note 1. tpgcyc: PCLKB cycle

" tP\chc N
t | |qteve
PIXCLK input
toixe
Figure 5.72  PDC Input Clock Timing
P trckeye N
t || gtecks
PCKO pin output
Figure 5.73  PDC Output Clock Timing
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5. Electrical Characteristics

Table 5.44 Battery Charge Characteristics (USBA only)

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

PCLKB = 8 t0 60 MHz, T, = Top

Item Symbol Min. Max. Unit Test Conditions

D+ sink current lop_siNK 25 175 MA

D- sink current Ipm_sINk 25 175 MA

DCD source current Ipp_src 7 13 MA

Data detection voltage VDAT REF 0.25 0.4 \%

D+ source voltage Vpp src 0.5 0.7 \% Output current = 250 A
D- source voltage VbMm_sRc 0.5 0.7 \% Output current = 250 A
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5. Electrical Characteristics

5.10

Table 5.52

Battery Backup Function Characteristics

Battery Backup Function Characteristics

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

VBATT =2.0t03.6V, Ta = Topr

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

Note:

voltage level for switching to battery backup (VpgtgaTT)-

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

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

Figure 5.84

Battery Backup Function Characteristics
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