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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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111
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A/D 29x12b; D/A 2x12b
Internal
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RX64M Group

1. Overview

Table 1.3 List of Products (2/3)
Code Flash Data Flash  Operating )
Memory RAM Memory Frequency  Encryption

Group Part No. Package Capacity Capacity Capacity (Max.) Module SDHI

RX64M  R5F564MFCDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDBG PLBGO0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDBG PLBGO0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDBG PLBGO176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDBG PLBGO176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDBG PLBGO176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDBG PLBGO0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDBG PLBGO0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDBG PLBGO176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDBG PLBGO176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDLK PTLGO0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDLK PTLGO0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
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RX64M Group 1. Overview

Table 1.4 Pin Functions (7/8)

Classifications Pin Name 1/0 Description
MMC host interface MMC_CLK-A/ Output  MMC clock pin
MMC_CLK-B
MMC_CMD-A/ /10 Command/response pin
MMC_CMD-B
MMC_D7-A/IMMC_D7-B to 110 Transmit data/receive data
MMC_DO0-A/MMC_DO-B
MMC_CD-A/MMC_CD-B Input Card detection pin
MMC_RES#-A/MMC_RES#-B Output MMC reset output pin
SD host interface SDHI_CLK-A/SDHI_CLK-B Output  SD clock output pin
SDHI_CMD-A/SDHI_CMD-B 1/0 SD command output, response input signal pin
SDHI_D3-A/SDHI_D3-B to 1/0 SD data bus pins
SDHI_DO-A/SDHI_D0-B
SDHI_CD-A/SDHI_CD-B Input SD card detection pin
SDHI_WP-A/SDHI_WP-B Input SD write-protect signal
Parallel data capture unit  PIXCLK Input Image transfer clock pin
VSYNC Input Vertical synchronization signal pin
HSYNC Input Horizontal synchronization signal pin
PIXDO to PIXD7 Input 8-bit image data pins
PCKO Qutput  Output pin for dot clock
Realtime clock RTCOUT Output  Output pin for 1-Hz/64-Hz clock
RTCICO to RTCIC2 Input Time capture event input pins
12-bit A/D converter ANOOO to ANOO7, Input Input pins for the analog signals to be processed by the A/D
AN100 to AN120 converter
ADTRGO#, ADTRG1# Input Input pins for the external trigger signals that start the A/D
conversion
ANEXO0 Output  Extended analog output pin
ANEX1 Input Extended analog input pin
12-bit D/A converter DAO, DAl Output  Output pins for the analog signals to be processed by the D/A
converter
Analog power supply AVCCO Input Analog voltage supply pin for the 12-bit A/D converter (unit 0).

Connect this pin to a branch from the VCC power supply.

AVSSO Input Analog ground pin for the 12-bit A/D converter (unit 0). Connect
this pin to a branch from the VSS ground power supply.

VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter
(unit 0). Connect this pin to VCC if the 12-bit A/D converter is
not to be used.

VREFLO Input Analog reference ground pin for the 12-bit A/D converter (unit
0). Connect this pin to VSS if the 12-bit A/D converter is not to
be used.

AVCC1 Input Analog voltage supply and reference voltage supply pin for the

12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog voltage to the temperature sensor. Connect
this pin to a branch from the VCC power supply.

AVSS1 Input Analog voltage supply and reference voltage supply pin for the
12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog ground voltage to the temperature sensor.
Connect this pin to a branch from the VSS ground power

supply.
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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 1.8, List of Pin and Pin
Functions (144-Pin LFQFP).

Figure 1.7 Pin Assignment (144-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) (5/7)
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, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
M7 USBA_ P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/ IRQ1
RREF USBA_VBUSEN
M8 VCC_ P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQO
USBA
M9 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
M10 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCKB8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
M11 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ MMC_D3-A/
GTIOCO0B-D/PO27 RMIIO_TXDO SDHI_CD-A/
QIO3-A
M12 P77 CS7# PO23 TXD11/ETO_RX_ER/ MMC_CLK-A/
RMIIO_RX_ER SDHI_CLK-A/
QSPCLK-A
M13 PB7 A15 MTIOC3B/TIOCB5/ TXD9/ETO_CRS/
PO31 RMIIO_CRS_DV
M14 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
M15 PB4 Al12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
N1 VCC
N2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/ PIXD7
GTIOCOA-B/TIOCD3/ | RTSO#/SMOSI3/
PO3 SSO0#/SSDA3/
SSISCKO
N3 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 USBA_OVRCURB/
AUDIO_MCLK
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/ PIXDO IRQ5
GTETRG-B/TIOCB2/ SMISO1/SSCL1/
TCLKB/TMCI2/PO13 CRX1-DS/
USBA_VBUSEN/
SSIwWS1
N5 P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
N6 VSS_USB
N7 VSS2_
USBA
N8 VSS1_
USBA
N9 P51 WR1#/BC1#/ SCK2
WAIT#
N10 UB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A IRQ14
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
N11 P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ MMC_D4-A
GTIOC2A-D/PO28 RMIIO_TXD1
N12 PC3 A19 MTIOC4D/ TXD5/SMOSI5/ MMC_DO0-A/
GTIOC1B-D/TCLKB/ SSDA5/ SDHI_DO0-A/
PO24 ETO_TX_ER QIO0-A/
QMO-A
N13 PCO Al16 MTIOC3C/TCLKC/ CTS5#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
N14 P73 CS3# PO16 ETO_WOL
N15 VSS
P1 VSS
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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 /O Registers (Address Order) (11/67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 77BBh |ICU Software Configurable Interrupt B Source Select SLIBR187 8 8 2ICLK to 2ICLK ICUA
Register 187 1PCLKB
0008 77BCh |ICU Software Configurable Interrupt B Source Select SLIBR188 8 8 2ICLK to 2ICLK ICUA
Register 188 1PCLKB
0008 77BDh |ICU Software Configurable Interrupt B Source Select SLIBR189 8 8 2 ICLK to 2 ICLK ICUA
Register 189 1PCLKB
0008 77BEh |ICU Software Configurable Interrupt B Source Select SLIBR190 8 8 2 ICLK to 2 ICLK ICUA
Register 190 1PCLKB
0008 77BFh |ICU Software Configurable Interrupt B Source Select SLIBR191 8 8 2ICLK to 2ICLK ICUA
Register 191 1PCLKB
0008 77C0Oh |ICU Software Configurable Interrupt B Source Select SLIBR192 8 8 2ICLK to 2ICLK ICUA
Register 192 1PCLKB
0008 77C1h |ICU Software Configurable Interrupt B Source Select SLIBR193 8 8 2ICLK to 2ICLK ICUA
Register 193 1PCLKB
0008 77C2h |ICU Software Configurable Interrupt B Source Select SLIBR194 8 8 2ICLK to 2 ICLK ICUA
Register 194 1PCLKB
0008 77C3h |ICU Software Configurable Interrupt B Source Select SLIBR195 8 8 2 ICLK to 2 ICLK ICUA
Register 195 1PCLKB
0008 77C4h |ICU Software Configurable Interrupt B Source Select SLIBR196 8 8 2 ICLK to 2 ICLK ICUA
Register 196 1PCLKB
0008 77C5h |ICU Software Configurable Interrupt B Source Select SLIBR197 8 8 2ICLK to 2ICLK ICUA
Register 197 1PCLKB
0008 77C6h |ICU Software Configurable Interrupt B Source Select SLIBR198 8 8 2ICLK to 2ICLK ICUA
Register 198 1PCLKB
0008 77C7h |ICU Software Configurable Interrupt B Source Select SLIBR199 8 8 2ICLK to 2ICLK ICUA
Register 199 1PCLKB
0008 77C8h |ICU Software Configurable Interrupt B Source Select SLIBR200 8 8 2ICLK to 2 ICLK ICUA
Register 200 1PCLKB
0008 77C9% |ICU Software Configurable Interrupt B Source Select SLIBR201 8 8 2 ICLK to 2 ICLK ICUA
Register 201 1PCLKB
0008 77CAh |ICU Software Configurable Interrupt B Source Select SLIBR202 8 8 2 ICLK to 2 ICLK ICUA
Register 202 1PCLKB
0008 77CBh |ICU Software Configurable Interrupt B Source Select SLIBR203 8 8 2ICLK to 2ICLK ICUA
Register 203 1PCLKB
0008 77CCh |ICU Software Configurable Interrupt B Source Select SLIBR204 8 8 2ICLK to 2ICLK ICUA
Register 204 1PCLKB
0008 77CDh |ICU Software Configurable Interrupt B Source Select SLIBR205 8 8 2ICLK to 2ICLK ICUA
Register 205 1PCLKB
0008 77CEh |ICU Software Configurable Interrupt B Source Select SLIBR206 8 8 2ICLK to 2 ICLK ICUA
Register 206 1PCLKB
0008 77CFh |ICU Software Configurable Interrupt B Source Select SLIBR207 8 8 2 ICLK to 2 ICLK ICUA
Register 207 1PCLKB
0008 7830h ICU Group ALO Interrupt Request Register GRPALO 32 32 i :S(I:_IIfKtAo 2ICLK ICUA
0008 7834h |ICU Group AL1 Interrupt Request Register GRPAL1 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7870h |ICU Group ALO Interrupt Request Enable Register GENALO 32 32 i :S(I:_IIfKtAo 2 ICLK ICUA
0008 7874h |ICU Group AL1 Interrupt Request Enable Register GENAL1 32 32 2 IC(I:_K to 2 ICLK ICUA
1 PCLKA
0008 7900h |ICU Software Configurable Interrupt A Request Register 0 | PIARO 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7901h |ICU Software Configurable Interrupt A Request Register 1 | PIARL 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7902h |ICU Software Configurable Interrupt A Request Register 2 | PIAR2 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7903h |ICU Software Configurable Interrupt A Request Register 3 | PIAR3 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7904h |ICU Software Configurable Interrupt A Request Register 4 | PIAR4 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7905h |ICU Software Configurable Interrupt A Request Register 5 | PIARS 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7906h |ICU Software Configurable Interrupt A Request Register 6 | PIAR6 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7907h  |ICU Software Configurable Interrupt A Request Register 7 | PIAR7 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (36 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C197h |MPC PA7 Pin Function Control Register PA7PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C198h |MPC PBO Pin Function Control Register PBOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C199h |MPC PB1 Pin Function Control Register PB1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Ah |MPC PB2 Pin Function Control Register PB2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C19Bh |MPC PB3 Pin Function Control Register PB3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Ch |MPC PB4 Pin Function Control Register PB4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C19Dh |MPC PB5 Pin Function Control Register PB5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C19Eh |MPC PB6 Pin Function Control Register PB6PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C19Fh |MPC PB7 Pin Function Control Register PB7PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1AOh |MPC PCO Pin Function Control Register PCOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A1h |MPC PC1 Pin Function Control Register PC1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A2h |MPC PC2 Pin Function Control Register PC2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1A3h |MPC PC3 Pin Function Control Register PC3PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1A4h |MPC PC4 Pin Function Control Register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1A5h |MPC PCS5 Pin Function Control Register PC5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A6h |MPC PC6 Pin Function Control Register PC6PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1A7h |MPC PC7 Pin Function Control Register PC7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1A8h |MPC PDO Pin Function Control Register PDOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1A%h |MPC PD1 Pin Function Control Register PD1PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1AAh |MPC PD2 Pin Function Control Register PD2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1ABh |MPC PD3 Pin Function Control Register PD3PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1IACh |MPC PD4 Pin Function Control Register PD4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1ADh |MPC PDS5 Pin Function Control Register PD5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1AEh |MPC PD6 Pin Function Control Register PD6PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1AFh |MPC PD7 Pin Function Control Register PD7PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1BOh |MPC PEO Pin Function Control Register PEOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B1h |MPC PE1 Pin Function Control Register PE1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 CiB2h |MPC PE2 Pin Function Control Register PE2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1B3h |MPC PE3 Pin Function Control Register PE3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1B4h |MPC PE4 Pin Function Control Register PE4PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B5h |MPC PES5 Pin Function Control Register PE5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B6h |MPC PE6 Pin Function Control Register PE6PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B7h |MPC PE7 Pin Function Control Register PE7PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1B8h |MPC PFO Pin Function Control Register PFOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1B9h |MPC PF1 Pin Function Control Register PF1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1BAh |MPC PF2 Pin Function Control Register PF2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1BDh |MPC PF5 Pin Function Control Register PF5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1COh |MPC PGO Pin Function Control Register PGOPFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1Cih |MPC PG1 Pin Function Control Register PG1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1C2h |MPC PG2 Pin Function Control Register PG2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1C3h |MPC PG3 Pin Function Control Register PG3PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C1C4h |MPC PG4 Pin Function Control Register PG4PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C1C5h |MPC PG5 Pin Function Control Register PG5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C1C6h |MPC PG6 Pin Function Control Register PG6PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C1C7h |MPC PG7 Pin Function Control Register PG7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C1D3h |MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C1D5h |MPC PJ5 Pin Function Control Register PJ5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C280h |SYSTE |Deep Standby Control Register DPSBYCR 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
C(_)nsum
ption
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5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Rating

Conditions: VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA=0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.6 \%
VpatT POWer supply voltage VBaTT —0.3t0 +4.6 \Y
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3toVCC + 0.3 \%
Input voltage (ports for 5 V tolerant*1) Vin -0.3to VCC + 4.6 (= 5.8 max.) \%
Reference power supply voltage VREFHO -0.3t0 AVCCO + 0.3 \
Analog power supply voltage AVCCO, AVCC1*2 -0.3to +4.6 \
USBA power supply voltage VCC_USBA*2 -0.3to +4.6 \%
USBA analog power supply voltage AVCC_USBA*2 -0.3to +4.6 \%
Analog input voltage Van -0.3to AVCC + 0.3 \%
Operating temperature Topr —40 to +85 °C
Operating temperature (high-temperature products) Topr —40 to +105 (Under planning) °C
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 2. Connect the AVCCO, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFHO pin to VCC and the VREFLO pin to VSS, respectively. Do

not leave these pins open.

When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA,
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.
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Table 5.6 Permissible Output Currents
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,

Ta=Topr

Item Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*1 Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 High drive loL — — 3.8 mA
Permissible output low current All output pins*1 Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 High drive loL — — 7.6 mA
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive lon — — -2.0 mA
(average value per pin) USB_DPUPE pin*2 High drive loH — — 38 | mA
Permissible output high current All output pins*1 Normal drive loH — — -4.0 mA
(max. value per pin) All output pins*2 High drive lon — — -7.6 mA
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.

Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
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5.3.2 Clock Timing

Table 5.11 BCLK Pin Output, SDCLK Pin Output Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS_USBA=0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit CorTc?iZ:)ns
BCLK pin output cycle time Packages with 177 to tBeyc 16.6 — — ns Figure 5.3
144 pins
Packages with 100 33.2 — — ns
pins or less
BCLK pin output high pulse width tcH 3.3 — — ns
BCLK pin output low pulse width teL 3.3 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 5 ns
SDCLK pin output cycle time Packages with 177 to taeyc 16.6 — — ns
SDCLK pin output high pulse width 144 pins teH 3.3 — — ns
SDCLK pin output low pulse width teL 3.3 — — ns
SDCLK pin output rising time ter — — 5 ns
SDCLK pin output falling time tes — — 5 ns

BCLK pin output, SDCLK pin output

tBeyer tsbeye

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, C = 30 pF

Figure 5.3 BCLK Pin and SDCLK Pin Output Timing
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CSWWAIT:2
WRON:1
WDON:1*!
CSWOFF:2
CSON:0 WDOFF:1*!
| m e >
TWl TWZ Tend Tnl Tnz
e\ N\ . S \_J
Byte strobe mode
le—{ tap le—> tap
A23to A0
1-write strobe mode
l«—> tap l«—>| tap
A23to Al
<« tgep l«—>| tgcp
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
<> tcsp «—>| tcsp
CS7#to CSO#
tWRD tWRD
g
WR3# to WRO#, WR# (Write)
twop
< > | twon
D31 to DO (Write) < —
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.19  External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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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[

tcasp tcasp

CAS# ;lq ;‘Z

twep twep

WE# ;lq ;‘Z

(High)
CKE
DQMn
(Hi-2)
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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SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
e A\ AL AU U
tap2 tap2
] (L It /L
A18 to AO \ \\ \\
] ! 1! I
tap2 tap2
| Il L i
1
At | ) \ \
! 1l /I
tespe [tesp2 tespe tesp2 tespz [tesp2 |tespe
I
trasD |tRASD trASD traSD trasD |trASD |tRASD
[ \nd q
I
tcasp |tcasp tcasp tcasD tcasp [teasp |tcasp
CAS# _STQF_}_ Jﬁ

([ | wighy

WE# »
tckep tckep

L

((

)
_%

I
T.L{
—
—JT
T

;‘,Ti

toomp tbomp
| I il /L
oo YT T T4
Y lJ )

(lesl | (
0o ) ) )

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

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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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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Table 5.38  Serial Sound Interface 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, = T0pr
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
Item Symbol Min. Max. Unit Conditions
SSI AUDIO_CLK input frequency taubiO — 50 MHz
Output clock cycle to 150 64000 ns Figure 5.57
Input clock cycle f) 150 64000 ns
Clock high level the 60 — ns
Clock low level tc 60 — ns
Clock rising time trc — 25 ns
Data delay time toTR -5 25 ns Figure 5.58,
Setup time tsr 25 — ns Figure 5.59
Hold time tHTR 25 — ns
WS change edge SSIDATA output delay tbTRW — 25 ns Figure 5.60
the
SSISCKn
Figure 5.57  Clock Input/Output Timing
SSISCKn / \
(input or output) Y N
SSIWSn, SSIDATAN,
SSIRXDn (input)
—>
tsr thtr
SSIWSn, SSIDATAN,
SSITXDn (output)
totr
Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)
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SSISCKn
(input or output) 7

SSIWSn, SSIDATAN,
SSIRXDn (input)
[—>

tsr thTr

\

E

SSIWSh, SSIDATAN,
SSITXDn (output)

totr

Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

N
SSIWSn (input) 2<
7

SSIDATAN (output) X

»

A

toTRW

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

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge
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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
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 199 of 228

Oct 24, 2016



RX64M Group

5. Electrical Characteristics

Table 5.46  12-Bit A/D (Unit 1) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKB = PCLKD = 1 MHz t0 60 MHz, T, = Topr

Item Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 Bit
Conversion time*! Permissible signal source 0.88 — — us Sampling in 40 states
(Operation at PCLK = | impedance (max.) =1.0kQ | (0.667)
60 MHz) *2
Analog input capacitance — — 30 pF
Offset error — +2.0 +35 LSB
Full-scale error — +2.0 +35 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +4.0 +6.0 LSB
DNL differential nonlinearity error — +1.5 +2.5 LSB
INL integral nonlinearity error — +2.0 +3.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.
Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.47 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKB = PCLKD = 60 MHz, T, = Tqp,

Item Min. Typ. Max. Unit Cor-:-((leizgns
A/D internal reference voltage 1.20 1.25 1.30 \%
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5.9 Oscillation Stop Detection Timing

Table 5.51

Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgaqt = 2.7 t0 3.6 V, 2.7 < VREFHO < AVCCO,

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

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Detection time tyr — — 1 ms Figure 5.83

Main clock or
PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK\’\’\’} ’ \ ’

Figure 5.83

Oscillation Stop Detection Timing

R01DS0173EJO0110 Rev.1.10

Oct 24, 2016

RENESAS

Page 211 of 228



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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