E')( l_ Renesas Electronics America Inc - RSF564MFHDFC#31 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

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.
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RX64M Group 1. Overview

Table 1.4 Pin Functions (5/8)

Classifications Pin Name 110 Description
Ethernet controller REF50CKO0, REF50CK1 Input 50-MHz reference clocks. These pins input reference signals for
transmission/reception timings in RMII mode.
RMIIO_CRS_DV, Input Indicate that there are carrier detection signals and valid
RMII1_CRS_DV receive data on RMII_RXD1 and RMII_RXDO in RMII mode.

RMIIO_TXDO0, RMIIO_TXD1, Output  2-bit transmit data in RMIl mode
RMII1_TXDO, RMII1_TXD1

RMIIO_RXDO, RMIIO_RXD1, Input 2-bit receive data in RMII mode
RMII1_RXDO, RMII1_RXD1

RMIIO_TXD_EN, Output  Output pins for data transmit enable signals in RMII mode
RMII1_TXD_EN

RMIIO_RX_ER, Input Indicate an error has occurred during reception of data in RMII
RMII1_RX_ER mode.

ETO_CRS, Input Carrier detection/data reception enable pins

ET1_CRS

ETO_RX_DV, Input Indicate that there are valid receive data on ET_ERXD3 to
ET1 RX_DV ET_ERXDO.

ETO_EXOUT, Output  General-purpose external output pins

ET1_EXOUT

ETO_LINKSTA Input Input link status from the PHY-LSI.

ET1 LINKSTA

ETO_ETXDO to ETO_ETXD3, Output 4 bits of MIl transmit data
ET1_ETXDO to ET1_ETXD3

ETO_ERXDO to ETO_ERXD3, Input 4 bits of Ml receive data
ET1_ERXDO to ET1_ERXD3

ETO_TX_EN, Output  Transmit enable pins. Function as signals indicating that

ET1_TX_EN transmit data is ready on ET_ETXD3 to ET_ETXDO.

ETO_TX_ER, Output  Transmit error pins. Function as signals notifying the PHY-LSI of

ET1_TX_ER an error during transmission.

ETO_RX_ER, Input Receive error pins. Function as signals to recognize an error

ET1_RX_ER during reception.

ETO_TX_CLK, Input Transmit clock pins. These pins input reference signals for

ET1_TX_CLK output timings from ET_TX_EN, ET_ETXD3 to ET_ETXDO, and
ET_TX_ER.

ETO_RX_CLK, Input Receive clock pins. These pins input reference signals for input

ET1_RX_CLK timings to ET_RX_DV, ET_ERXD3 to ET_ERXDO, and
ET_RX_ER.

ETO_COL, ET1_COL Input Input collision detection signals.

ETO_WOL, ET1_WOL Output Receive Magic packets.

ETO_MDC, ET1_MDC Output  Output reference clock signals for information transfer via
ET_MDIO.

ETO_MDIO, ET1_MDIO /10 Input or output bidirectional signals for exchange of

management information between this MCU and the PHY-LSI.
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (1/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
Al AVSS0
A2 P07 IRQ15 ADTRGO#
A3 P40 IRQ8-DS | ANO0O
A4 P42 IRQ10- AN002
DS
A5 P45 IRQ13- AN005
DS
A6 P90 A16 TXD7/SMOSI7/SSDAT? AN114
A7 P92 A18 POE4# RXD7/SMISO7/SSCL7 AN116
A8 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
Ql02-B
A9 PD6 D6[A6/D6] MTIC5V/MTIOCSA/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO-B/
QIO0-B/
QMO-B
A10 VSsS
ALl P62 CS2#/RASH#
A12 PE1 D9[A9/DY] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
Slox12
A13 PE3 D11[A11/D11] | MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-AIPO26/ SS12#/ETO_ERXD3/
POES#/TOC3
Bl AvCCl
B2 AVCCO
B3 P05 IRQ13 DAl
B4 VREFLO
B5 P43 IRQ11-DS | AN0O3
B6 P47 IRQ15- AN007
DS
B7 P91 A7 SCK7 AN115
B8 PDO DO[A0/DO] GTIOC1B-E/POE4# IRQO AN108
B9 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QsSsL-B
B10 vce
B11 P61 CS1#/SDCS#
B12 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3
B13 PE4 D12[A12/D12] | MTIOCAD/MTIOCIA/ | ETO_ERXD2 AN102
GTIOC1A-A/PO28
c1 AVSS1
c2 P02 TMCI1 SCK6 IRQ10 AN120
C3 VREFHO
C4 P41 IRQ9-DS | ANOO1
C5 P46 IRQ14- AN006
DS
Cé VSS
c7 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
cs PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
F13 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
Gl XTAL P37
G2 RES
G3 MD/FINED
G4 BSCANP
G10 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
G11 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
G12 VCC
G13 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLA0-B/
ETO_MDC
H1 EXTAL P36
H2 VCC
H3 &S]
H4 UPSEL P35
H10 P72 A19/CS2# ETO_MDC
H11 P71 A18/CS1# ETO_MDIO
H12 PBO A8 MTIC5WI/TIOCAS3/ RXD4/RXD6/SMISO4/
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMIIO_RXD1
H13 PA7 A7 TIOCB2/P0O23 MISOA-B/ETO_WOL
J1 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/
PO12/POE10# ETO_LINKSTA
J2 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ | PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO0/SSCL6/
POE11# SSCLO/CRX0
J3 P32 MTIOCOC/TIOCCO/ TXD6/TXD0/SMOSI6/ | VSYNC IRQ2-DS
TMO3/PO10/ SMOSIO/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
J4 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO0-DS
PO8/RTCICO/POE8#
J10 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCKe6é/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
J11 PB4 Al12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
J12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA4#ICTS6#/
PO26 RTS6#/SS4#/SS6#/
ETO_RX_CLK/
REF50CKO
J13 PB1 A9 MTIOCOC/MTIOCA4C/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDA6/ETO_ERXDO/
RMII0_RXDO
K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1
K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1
K3 TMS P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1# IRQ1-DS
PO9/RTCIC1
K4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | PIXDO
GTETRG-B/TIOCB2/ SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 SSIWS1
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RX64M Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (1/4)
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, (QSPI, SDHI, S12ADC,
LFQFP Control I/0 Port CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt R12DA
1 AVCC1
2 EMLE
3 AVSS1
4 PJ3 EDACK1 MTIOC3C ETO_EXOUT
CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCouT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 UPSEL P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE10# ETO_LINKSTA
17 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXDO0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO0/SSCL6/
POE11# SSCLO/CRX0
18 P32 MTIOCOC/TIOCCO/ TXD6/TXD0O/SMOSI6/ IRQ2-DS
TMO3/PO10/ SMOSI0/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTXO0/
POEO#/POE10# USBO_VBUSEN
19 T™S P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1# IRQ1-DS
PO9/RTCIC1
20 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO-DS
PO8/RTCICO/POE8#
21 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1
23 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
24 P24 CSa#/ MTIOC4A/MTCLKA/ SCK3/
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
25 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDAB3/SSISCKO0
26 P22 EDREQO MTIOC3B/MTCLKC/ SCKO/
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
27 P21 MTIOC1B/MTIOC4A/ RXDO0/SMISO0/ IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
SSIWS0
28 P20 MTIOC1A/TIOCB3/ TXD0O/SMOSI0/ IRQ8
TMRIO/POO SSDAOQ/USBO_ID/
SSIRXDO
29 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/SMOSI3/ IRQ7 ADTRG1#
MTIOC4B/ SSDA3/SDA2-DS/
GTIOCOB-B/TIOCBO/ | SSITXDO
TCLKD/TMO1/PO15/
POES8#
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RX64M Group

1. Overview

Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (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, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt R12DA
81 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
82 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ IRQ4 AN112
SDHI_CMD-B/
QSSL-B
83 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES8#/ SDHI_D3-B/
TOC2 QIO3-B
84 PD2 D2[A2/D2] MTIOCA4D/ CRXO0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02-B
85 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
86 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
87 P47 IRQ15-DS | ANOO7
88 P46 IRQ14-DS | ANOO6
89 P45 IRQ13-DS | ANOO5
90 P44 IRQ12-DS | ANO04
91 P43 IRQ11-DS | ANOO3
92 P42 IRQ10-DS | ANOO2
93 P41 IRQ9-DS ANO0O01
94 VREFLO
95 P40 IRQ8-DS ANO0O
96 VREFHO
97 AVCCO
98 PO7 IRQ15 ADTRGO#
99 AVSS0
100 P05 IRQ13 DAl

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.

3.1

Address Space

Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h
0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E0OOh
0080 0000h
0O0FF 8000h

0100 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO0 0000h

FFFF FFFFh

Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip

mode.

Single-chip mode**

On-chip RAM 2

Peripheral I/O registers

Standby RAM

Peripheral I/O registers
On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area*®

On-chip ROM (write only)**

Reserved area*®

FCU-RAM area**

Reserved area*®

Peripheral 1/O register

Reserved area*®

ECC-RAM

Reserved area*®

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)*

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

0011 0000h
0012 0040h
0012 0070h
007E 0000h
007F 0000h
007F 8000h
007F 9000h

007F E00Oh
0080 0000h
00FF 8000h

0100 0000h

0800 0000h

1000 0000h

FEFF FOOOh

FF00 0000h

FF7F 8000h

FF80 0000h

FFCO 0000h

FFFF FFFFh

On-chip ROM enabled
extended mode

On-chip RAM "2

Peripheral I/O registers

Standby RAM

Peripheral I/O registers

On-chip ROM
(data flash memory)

Reserved area*®

On-chip ROM (option-setting memory)

Reserved area**

On-chip ROM (write only)*

Reserved area*’

FCU-RAM area*’

Reserved area*®

Peripheral 1/O register

Reserved area*’

ECC-RAM

(CS area)

External address space
(SDRAM area)

On-chip ROM (FCU firmware)
(read only)**

Reserved area*®

On-chip ROM (user boot)
(read only)

Reserved area*®

On-chip ROM (program ROM)
(read only)**

Note 2. The capacity of ROM/RAM differs depending on the products.

0000 0000h

0008 0000h
000A 4000h
000A 6000h
0010 0000h

00FF 8000h
0100 0000h

| External address space ).

0800 0000h

1000 0000h

- Reserved area*® ==

FF00 0000h

FFFF FFFFh

On-chip ROM disabled
extended mode

On-chip RAM"Z

Peripheral I/O registers

Standby RAM

Reserved area*®

Peripheral I/O registers

ECC-RAM

J~  External address space
-1~ (CS area)

External address space
(SDRAM area)

= Reserved area*® ~

External address space

Code Data

Flash Flash

Memory Memory RAM

Capacity Address Capacity  Address Capacity  Address

4 Mbytes FFCO 0000h to FFFF FFFFh 64 Kbytes 0010 0000h to 0010 FFFFh 512 0000 0000h to 0007 FFFFh
Kbytes

3 Mbytes FFDO 0000h to FFFF FFFFh y

2.5 Mbytes FFD8 0000h to FFFF FFFFh

2 Mbytes FFEO 0000h to FFFF FFFFh

Note 3. Reserved areas should not be accessed.

Note 4. The FCU-RAM and the on-chip ROM (FCU firmware) are reserved in products that do not include the FCU-RAM. For

details on the FCU, see section 63, Flash Memory, in the RX64M Group User’s Manual: Hardware.

Figure 3.1

Memory Map in Each Operating Mode
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (21 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 9198h | S12AD1 | A/D Compare Level Register O ADCMPLRO 16 16 2,3PCLKB 2 ICLK S12AD
C
0008 919Ah | S12AD1 | A/D Compare Level Register 1 ADCMPLR1 16 16 2,3 PCLKB 2ICLK S12AD
C
0008 919Ch | S12AD1 |A/D Compare Data Register 0 ADCMPDRO 16 16 2, 3 PCLKB 2 ICLK S12AD
C
0008 919Eh | S12AD1 |A/D Compare Data Register 1 ADCMPDR1 16 16 2,3 PCLKB 2 ICLK S12AD
C
0008 91A0h | S12AD1 [ A/D Compare Status Register O ADCMPSRO 16 16 2,3 PCLKB 2ICLK S12AD
C
0008 91A2h |S12AD1 [A/D Compare Status Register 1 ADCMPSR1 16 16 2,3 PCLKB 2 ICLK S12AD
C
0008 91A4h | S12AD1 |A/D Compare Status Extended Register ADCMPSER 8 8 2,3PCLKB 2ICLK S12AD
C
0008 9EOOh | QSPI QSPI Control Register SPCR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EO1h [QSPI QSPI Slave Select Polarity Register SSLP 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EO2h | QSPI QSPI Pin Control Register SPPCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EO3h | QSPI QSPI Status Register SPSR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9E04h [ QSPI QSPI Data Register SPDR 32 8,3126, 4,5 PCLKB 2, 3ICLK QSPI
0008 9E08h | QSPI QSPI Sequence Control Register SPSCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E09h | QSPI QSPI Sequence Status Register SPSSR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EOAh | QSPI QSPI Bit Rate Register SPBR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EOBh [ QSPI QSPI Data Control Register SPDCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOCh | QSPI QSPI Clock Delay Register SPCKD 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EODh | QSPI QSPI Slave Select Negation Delay Register SSLND 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOEh [ QSPI QSPI Next-Access Delay Register SPND 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E10h |QSPI QSPI Command Register 0 SPCMDO 16 16 4,5PCLKB 2,3ICLK QSPI
0008 9E12h | QSPI QSPI Command Register 1 SPCMD1 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E14h |QSPI QSPI Command Register 2 SPCMD2 16 16 4,5PCLKB 2,3ICLK QSPI
0008 9E16h | QSPI QSPI Command Register 3 SPCMD3 16 16 4,5PCLKB 2,3ICLK QSPI
0008 9E18h [QSPI QSPI Buffer Control Register SPBFCR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E1Ah |QSPI QSPI Buffer Data Count Set Register SPBDCR 16 16 4,5 PCLKB 2, 3ICLK QSPI
0008 9E1Ch |QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMULO 32 32 4,5 PCLKB 2,3ICLK QSPI
0
0008 9E20h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL1 32 32 4,5PCLKB 2,3ICLK QSPI
1
0008 9E24h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL2 32 32 4,5 PCLKB 2,3ICLK QSPI
2
0008 9E28h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL3 32 32 4,5 PCLKB 2, 3ICLK QSPI
3
0008 A0O0OOh | SCIO Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O1h |SCIO Bit Rate Register BRR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A0O2h | SCIO Serial Control Register SCR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O3h | SCIO Transmit Data Register TDR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A004h | SCIO Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOO5h | SCI0 Receive Data Register RDR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A006h | SMCIO |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O7h | SCIO Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O8h | SCIO Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2ICLK SClg,
SClh
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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) (51/67)

Module Register Number |Access Number of Access Cycles Related

Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 1A0Fh |MTU Timer Output Control Register 2B TOCR2B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A10h |MTU6 | Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A12h |MTU7 |[Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A14h |MTU Timer Cycle Data Register B TCDRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A16h |MTU Timer Dead Time Data Register B TDDRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A18h |MTU6 |Timer General Register A TGRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A1Ah |MTU6 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A1Ch |MTU7 |Timer General Register A TGRA 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 1A1Eh |MTU7 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A20h |MTU Timer Subcounter B TCNTSB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A22h |MTU Timer Cycle Buffer Register B TCBRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A24h |MTU6 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A26h |MTU6 |Timer General Register D TGRD 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A28h |MTU7 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A2Ah |MTU7 |Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A2Ch |MTU6 |Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A2Dh |MTU7 | Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A30h |MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A31h |MTU Timer Interrupt Skipping Counter 1B TITCNT1B 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A32h |MTU Timer Buffer Transfer Set Register B TBTERB 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A34h |MTU Timer Dead Time Enable Register B TDERB 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A36h |MTU Timer Output Level Buffer Register B TOLBRB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A38h |MTU6 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A39%9h |MTU7 |Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A3Ah |MTU Timer Interrupt Skipping Mode Register B TITMRB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A3Bh |MTU Timer Interrupt Skipping Set Register 2B TITCR2B 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A3Ch |MTU Timer Interrupt Skipping Counter 2B TITCNT2B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A40h |MTU7 |Timer A/D Converter Start Request Control Register |TADCR 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A44h |MTU7 ;imerA/D Converter Start Request Cycle Set Register | TADCORA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A46h |MTU7 |Timer A/D Converter Start Request Cycle Set Register | TADCORB 16 16 5, 6 PCLKA 2,3ICLK MTU3a

B
000C 1A48h |MTU7 |Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a

Register A
000C 1A4Ah |MTU7 |Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a

Register B
000C 1A4Ch |MTU6 |Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A4Dh |MTU7 |[Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A50h |MTU6 |Timer Synchronous Clear Register TSYCR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A60h |MTU Timer Waveform Control Register B TWCRB 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A70h |MTU Timer Mode Register 2B TMDR2B 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A72h |MTU6 |Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A74h |MTU7 |Timer General Register E TGRE 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A76h |MTU7 |Timer General Register F TGRF 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A80h |MTU Timer Start Register B TSTRB 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A81h |MTU Timer Synchronous Register B TSYRB 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A84h |MTU Timer Read/Write Enable Register B TRWERB 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A93h |MTU6 |Noise Filter Control Register 6 NFCR6 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1A94h |MTU7 |Noise Filter Control Register 7 NFCR7 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1A95h |MTU5 | Noise Filter Control Register 5 NFCR5 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C80h |MTU5 | Timer Counter U TCNTU 16 16 5, 6 PCLKA 2,3ICLK MTU3a
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (54 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 21C2h |GPT1 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2,3ICLK GPTA
Temporary Release Register
000C 2200h |GPT2 |General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2202h |GPT2 |[General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2204h |GPT2 |General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2206h |GPT2 |[General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2208h |GPT2 |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 220Ah |GPT2 |General PWM Timer Interrupt and A/D Converter Start [GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTA
Request Skipping Setting Register
000C 220Ch |GPT2 |[General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 220Eh |GPT2 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2210h |GPT2 |General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2212h |GPT2 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2214h |GPT2 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2216h |GPT2 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2218h |GPT2 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 221Ah |GPT2 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 221Ch |GPT2 |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 221Eh |GPT2 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2220h |GPT2 Gengral PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 2224h |GPT2 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2226h |GPT2 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2228h |GPT2 |A/D »Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register A
000C 222Ch |GPT2 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 222Eh |GPT2 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2230h |GPT2 |A/D »Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register B
000C 2234h |GPT2 |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2236h |GPT2 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2238h |GPT2 |[General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 223Ah |GPT2 |General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 223Ch |GPT2 |General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 223Eh |GPT2 |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2240h |GPT2 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA
Status Register
000C 2242h |GPT2 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Temporary Release Register
000C 2280h |GPT3 |[General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2282h |GPT3 |General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2284h |GPT3 |General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2286h |GPT3 |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2288h |GPT3 |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 228Ah |GPT3 |[General PWM Timer Interrupt and A/D Converter Start |GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTA
Request Skipping Setting Register
000C 228Ch |GPT3 |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 228Eh |GPT3 | General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2290h |GPT3 |[General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2292h |GPT3 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2294h |GPT3 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2296h |GPT3 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2298h |GPT3 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
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RX64M Group

5. Electrical Characteristics

Table 5.9

Operating Frequency (Low-Speed Operating Mode 2)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.010 3.6 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 32 — 264 kHz
frequency Peripheral module clock (PCLKA) — — 264
Peripheral module clock (PCLKB) — — 264
Peripheral module clock (PCLKC)*! — — 264
Peripheral module clock (PCLKD)*! — — 264
Flash-IF clock (FCLK) 32 — 264
External bus clock (BCLK) | Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
BCLK pin output Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 264
only
SDCLK pin output Packages with 177 to 144 pins — — 264
only
Note 1. The 12-bit A/D converter cannot be used.
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RX64M Group 5. Electrical Characteristics

ACT RD  RD RD  RD PRA
S AT AT AT AR AV AR AR AV AR AR AR AY,
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[ Smd
] ow \
Al8 10 A0 }azresi((cdu r(l:gddre ), c1 C2 C3 *
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AP+l ] prA \
_3( \ *
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sDCs# qﬁ_ \K_
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Lad Smd
WE#
(High)
CKE
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Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.25 SDRAM Space Multiple Read Bus Timing
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RX64M Group 5. Electrical Characteristics

SDRAM command MRS
SDCLK pin _l_\_7l_\_
7
tAD: tAD:
A18 to AO i .%
tAD: tAD:

AP+t jﬁ jﬁ

tcsp2 tesp2

SDCS# ;lq ;l[

trasSD trASD

RAS# ;lq ;l[
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CAS# ;lq ;‘Z

twep twep

WE# ;lq ;‘Z

(High)
CKE
DQMn
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D31 to DO
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.28 SDRAM Space Mode Register Set Bus Timing
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BCLK pin 7

EDACKO,
EDACK1

tepaco (

€<

(L

-

tepaco

Figure 5.32

EDACKO and EDACKL1 Single-Address Transfer Timing (for SDRAM)
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RX64M Group 5. Electrical Characteristics

Table 5.28 POE3 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 = 81t0 120 MHz, PCLKB = 8 to 60 MHz, T, = Tg,
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
POE POE# input pulse width troEW 15 — tpeeyc | Figure 5.40

Note 1. tpgcyc: PCLKB cycle

POEN# input
n# Inpu XT 4+
) troEw >
Figure 540 POE# Input Timing
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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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RX64M Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.55 Boundary Scan Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCQO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
Ta=Topr
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test

Item Symbol Min. Typ. Max. Unit Conditions
TCK clock cycle time trekeye 100 — — ns Figure 5.86
TCK clock high pulse width trekH 45 — — ns
TCK clock low pulse width treke 45 — — ns
TCK clock rise time trexr — — 5 ns
TCK clock fall time treks — — 5 ns
TRST# pulse width trrRsTW 20 — — trckeye | Figure 5.87
TMS setup time trmss 20 — — ns Figure 5.88
TMS hold time trmsH 20 — — ns
TDI setup time trois 20 — — ns
TDI hold time troiH 20 — — ns
TDO data delay time troop — — 40 ns

tTCKcyc -
trekm
treke
TCK .-
|
P trexe trekr
Figure 5.86 Boundary Scan TCK Timing
TCK
RES# _\ /
TRST#
((
>y
- >
trrsTW
Figure 5.87 Boundary Scan TRST# Timing
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RX64M Group

Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas

Electronics Corporation website.

JEITA Package Code

[ RENESAS Code

Previous Code

[ MASS[Typ.] |

P-TFLGA177-8x8-0.50

| PTLGO177KA-A

177FOE-A

| o029

L0t
D £ ll-
= A Zp 4_@
P ‘ ] N
\ x| 0000 @@%@@@@@c =
| | 00000000000000
N 0O0O00000QO000000
‘ M 00000000O000000
| L| 0000 ‘ 0000
k| 0000 0000 |
‘ ;| oooo 0000 T
I — ] R 000606 -—— - 0000}
c| 0000 0000
‘ Floooo 0000
£/ 00000 0000
‘ 5| 000000000000000
c| 000000000000000
‘ 5| 0000000060000000
\ ~| 000000000000006—
t — t N Dimension in Millimeters
x4 E 12 3 45 6 7 8 9 10111213 14 15 Symbol Min Nom Max
[ Index mark D — 8.0 —
(Laser mark) E 8.0 I
v — | — | 0.15
w — | — | 0.20
A — | — | 1.05
el | — ] 05 | —
b 0.21 0.25 | 0.29
b1 0.29 | 0.34 | 0.39
X — | — | 0.08
y — | — | 0.08
Zp | — | 05 | —
Zg | — | 05 | —
Figure A 177-Pin TFLGA (PTLGO0177KA-A)
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 218 of 228

Oct 24, 2016



10.
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11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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