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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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RX64M Group 1. Overview

Table 1.1 Outline of Specifications (9/9)

Classification = Module/Function Description
Encryption AES*3 e Key lengths: 128, 192, and 256 bits
function o Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes

e Speed of calculations: 128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles

e Compliant with FIPS PUB 197

DES*3 o Key lengths: 56 bits (DES)/3 x 56 bits (T-DES)
e Support for DES and triple DES
o Support for ECB and CBC operating modes
o Speed of calculations: 6 clock cycles in single DES mode
14 clock cycles in triple DES mode
e Compliant with FIPS PUB 46-3
o Compliant with FIPS PUB 81

SHA*3 e Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
o Speed of calculations: 50 clock cycles in SHA-1 mode
42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode
o Compliant with SHA as defined in FIPS PUB 180-1 and -2
e Compliant with HMAC as defined in FIPS PUB 198

True random number o Length of random numbers: 16 bits
generator (RNG)*3 * Generation of random-number-generated interrupts after a number is generated
e Random number generation time: 3.6 ms (typ)
Operating frequency Up to 120 MHz
Power supply voltage VCC = AVCCO = AVCC1 =VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA=2.7t03.6V,
VBATT =20to 36V

Operating temperature D-version: —40 to +85°C
G-version: —40 to +105°C (in planning)
Package 177-pin TFLGA (PTLG0177KA-A)

176-pin LFBGA (PLBGO176GA-A)
176-pin LFQFP (PLQPO176KB-A)
145-pin TFLGA (PTLGO145KA-A)
144-pin LFQFP (PLQPO144KA-A)
100-pin TFLGA (PTLG0O100JA-A)
100-pin LFQFP (PLQPO100KB-A)

On-chip debugging system e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

Note 2. Setting is only possible when the input sampling rate 44.1 kHz is selected.

Note 3. The product part number differs according to whether or not it supports encryption.

Note 4. The product part number differs according to whether or not it includes an SDHI (SD host interface).
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RX64M Group 1. Overview

Table 1.2 Comparison of Functions for Different Packages (2/2)

Functions RX64M Group

Package 177 Pins, 176 Pins ‘ 145 Pins, 144 Pins | 100 Pins
DES Available

SHA Available

RNG Available

Event link controller Available
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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) (7/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
173 P40 IRQ8-DS | ANOOO
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (15/ 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 8141h |TPU3 |Timer Mode Register TMDR 8 8 2,3PCLKB 2ICLK TPUa
0008 8142h |TPU3 [Timer I/O Control Register H TIORH 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8143h | TPU3 |Timer I/O Control Register L TIORL 8 8 2,3PCLKB 2 ICLK TPUa
0008 8144h | TPU3 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8145h | TPU3  |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8146h | TPU3 Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8148h |TPU3 |[Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 814Ch |TPU3 | Timer General Register C TGRC 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Eh | TPU3 |Timer General Register D TGRD 16 16 2,3PCLKB 2 ICLK TPUa
0008 8150h | TPU4 | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8151h |TPU4 |Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8152h | TPU4 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2ICLK TPUa
0008 8154h | TPU4 | Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8155h |TPU4 | Timer Status Register TSR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8156h | TPU4 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8158h |TPU4 |Timer General Register A TGRA 16 16 2, 3 PCLKB 2ICLK TPUa
0008 815Ah | TPU4 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 8160h |TPU5 | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8161h |TPU5 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8162h |TPU5 | Timer I/O Control Register TIOR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8164h | TPU5  |Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2 ICLK TPUa
0008 8165h | TPU5 | Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8166h |TPU5 | Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3 PCLKB 2 ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2 ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81ESh |PPGO |Next Data Enable Registers L NDERL 8 8 2,3PCLKB 2 ICLK PPG
0008 81EAh |PPGO |Output Data Registers H PODRH 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81EBh |PPGO |Output Data Registers L PODRL 8 8 2,3PCLKB 2 ICLK PPG
0008 81ECh |PPGO |Next Data Registers H*1 NDRH 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81EDh [PPGO |Next Data Registers L*2 NDRL 8 8 2,3PCLKB 2 ICLK PPG
0008 81EEh [PPGO |Next Data Registers H*1 NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81EFh |PPGO |Next Data Registers L*2 NDRL2 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FOh |PPG1 |PPG Trigger Select Register PTRSLR 8 8 2,3PCLKB 2ICLK PPG
0008 81F6h |PPG1 |PPG Output Control Register PCR 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81F7h |PPG1 |PPG Output Mode Register PMR 8 8 2,3PCLKB 2 ICLK PPG
0008 81F8h |PPG1 |Next Data Enable Registers H NDERH 8 8 2,3 PCLKB 2ICLK PPG
0008 81F9h |PPG1 [Next Data Enable Registers L NDERL 8 8 2, 3 PCLKB 2ICLK PPG
0008 81FAh |PPG1 |[Output Data Registers H PODRH 8 8 2,3PCLKB 2ICLK PPG
0008 81FBh |PPG1 |[Output Data Registers L PODRL 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81FCh |PPG1 Next Data Registers H*3 NDRH 8 8 2, 3PCLKB 2ICLK PPG
0008 81FDh |PPG1 |Next Data Registers L*4 NDRL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FEh [PPG1 |Next Data Registers H*3 NDRH2 8 8 2,3PCLKB 2 ICLK PPG
0008 81FFh |PPG1 Next Data Registers L*4 NDRL2 8 8 2,3 PCLKB 2ICLK PPG
0008 8200h |TMRO | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TMR
0008 8201h |TMR1 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TMR
0008 8202h | TMRO | Timer Control/Status Register TCSR 8 8 2, 3 PCLKB 2 ICLK TMR
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (22 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 A0O0Sh | SCIO 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOAh | SCIO 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOBh  [SCIO 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOOCh [SCIO 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOODh | SCIO SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 AOOEh | SCIO Transmit Data Register H TDRH 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOOFh | SCIO Transmit Data Register L TDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOOEh | SCIO Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO11h |SCIO Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A0O10h |SCIO Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A012h |SCIO Modulation Duty Register MDDR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 A0O20h |SCI1 Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O21h |SCI1 Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A022h |SCI1 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A023h |SCI1 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A024h |SCI1 Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A025h | SCI1 Receive Data Register RDR 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 A026h |SMCI1 |Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O27h |SCI1 Serial Extended Mode Register SEMR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A028h |SCI1 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 A029h [SCI1 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Ah  [SCI1 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A02Bh |SCI1 12C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 A0O2Ch |SCI1 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A02Dh |SCI1 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register H TDRH 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Fh |SCI1 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A030h |SCI1 Receive Data Register H RDRH 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AO31h |SCI1 Receive Data Register L RDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (28 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 BO04h |CAC CAC Status Register CASTR 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO6h |CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2, 3 PCLKB 2 ICLK CAC
0008 BOO8h |CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2,3 PCLKB 2 ICLK CAC
0008 BOOAh |CAC CAC Counter Buffer Register CACNTBR 16 16 2,3 PCLKB 2ICLK CAC
0008 BO8Oh  [DOC DOC Control Register DOCR 8 8 2,3 PCLKB 2ICLK DOC
0008 B0O82h |DOC DOC Data Input Register DODIR 16 16 2,3 PCLKB 2ICLK DOC
0008 B084h |DOC DOC Data Setting Register DODSR 16 16 2, 3 PCLKB 2 ICLK DOC
0008 B10Oh |ELC Event Link Control Register ELCR 8 8 2,3PCLKB 2ICLK ELC
0008 B101h |ELC Event Link Setting Register 0 ELSRO 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B104h |ELC Event Link Setting Register 3 ELSR3 8 8 2,3PCLKB 2 ICLK ELC
0008 B105h |ELC Event Link Setting Register 4 ELSR4 8 8 2,3PCLKB 2 ICLK ELC
0008 B108h |ELC Event Link Setting Register 7 ELSR7 8 8 2, 3 PCLKB 2ICLK ELC
0008 B10Bh |ELC Event Link Setting Register 10 ELSR10 8 8 2,3PCLKB 2ICLK ELC
0008 B10Ch |ELC Event Link Setting Register 11 ELSR11 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B10Dh |ELC Event Link Setting Register 12 ELSR12 8 8 2,3PCLKB 2 ICLK ELC
0008 B1OEh |ELC Event Link Setting Register 13 ELSR13 8 8 2,3 PCLKB 2ICLK ELC
0008 B110h |ELC Event Link Setting Register 15 ELSR15 8 8 2, 3 PCLKB 2ICLK ELC
0008 B111h |ELC Event Link Setting Register 16 ELSR16 8 8 2,3PCLKB 2 ICLK ELC
0008 B113h |ELC Event Link Setting Register 18 ELSR18 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B114h |ELC Event Link Setting Register 19 ELSR19 8 8 2,3 PCLKB 2ICLK ELC
0008 B115h |ELC Event Link Setting Register 20 ELSR20 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B116h |ELC Event Link Setting Register 21 ELSR21 8 8 2,3PCLKB 2 ICLK ELC
0008 B117h |ELC Event Link Setting Register 22 ELSR22 8 8 2,3PCLKB 2 ICLK ELC
0008 B118h |ELC Event Link Setting Register 23 ELSR23 8 8 2, 3 PCLKB 2ICLK ELC
0008 B119h |ELC Event Link Setting Register 24 ELSR24 8 8 2,3PCLKB 2ICLK ELC
0008 B11Ah |ELC Event Link Setting Register 25 ELSR25 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B11Bh |ELC Event Link Setting Register 26 ELSR26 8 8 2,3PCLKB 2 ICLK ELC
0008 B11Ch |ELC Event Link Setting Register 27 ELSR27 8 8 2,3 PCLKB 2ICLK ELC
0008 B11Dh |ELC Event Link Setting Register 28 ELSR28 8 8 2, 3 PCLKB 2ICLK ELC
0008 B11Fh |ELC Event Link Option Setting Register A ELOPA 8 8 2,3PCLKB 2 ICLK ELC
0008 B120h |ELC Event Link Option Setting Register B ELOPB 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B121h |ELC Event Link Option Setting Register C ELOPC 8 8 2,3PCLKB 2 ICLK ELC
0008 B122h |ELC Event Link Option Setting Register D ELOPD 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B123h |ELC Port Group Setting Register 1 PGR1 8 8 2,3PCLKB 2 ICLK ELC
0008 B124h |ELC Port Group Setting Register 2 PGR2 8 8 2,3PCLKB 2 ICLK ELC
0008 B125h |ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B126h |ELC Port Group Control Register 2 PGC2 8 8 2,3PCLKB 2ICLK ELC
0008 B127h |ELC Port Buffer Register 1 PDBF1 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B128h |ELC Port Buffer Register 2 PDBF2 8 8 2,3PCLKB 2 ICLK ELC
0008 B129h |ELC Event Link Port Setting Register 0 PELO 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Ah |ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B12Bh |ELC Event Link Port Setting Register 2 PEL2 8 8 2,3PCLKB 2ICLK ELC
0008 B12Ch |ELC Event Link Port Setting Register 3 PEL3 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B12Dh |ELC Event Link Software Event Generation Register ELSEGR 8 8 2,3 PCLKB 2ICLK ELC
0008 B131h |ELC Event Link Setting Register 33 ELSR33 8 8 2,3 PCLKB 2ICLK ELC
0008 B133h |ELC Event Link Setting Register 35 ELSR35 8 8 2,3PCLKB 2 ICLK ELC
0008 B134h |ELC Event Link Setting Register 36 ELSR36 8 8 2,3PCLKB 2 ICLK ELC
0008 B135h |ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B136h |ELC Event Link Setting Register 38 ELSR38 8 8 2,3PCLKB 2ICLK ELC
0008 B139h |ELC Event Link Setting Register 41 ELSR41 8 8 2, 3 PCLKB 2 ICLK ELC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (34 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 CODOh | PORTG | Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COD2h |PORTJ |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEOh |PORTO |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COE5Sh | PORTS | Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COEBh |PORTB |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COEDh |PORTD | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COEEh |PORTE | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COFOh | PORTG |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3PCLKB 2ICLK MPC
0008 C102h |MPC CS Output Pin Select Register 0 PFCSSO0 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEO 8 8 2,3 PCLKB 2ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3PCLKB 2 ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3PCLKB 2 ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14%h |MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C152h |MPC P22 Pin Function Control Register P22PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C153h |MPC P23 Pin Function Control Register P23PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C154h |MPC P24 Pin Function Control Register P24PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C155h |MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C156h |MPC P26 Pin Function Control Register P26PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C157h |MPC P27 Pin Function Control Register P27PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (42 / 67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 42A0h |CMTW?1 | Output Compare Register 0 CMWOCRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 42A4h |CMTW1 | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 8000hto | SRC Filter Coefficient Table SRCFCTRO 32 32 4,5PCLKB 2, 3ICLK SRC
0009 D6BFh to 5551
0009 DFFOh |SRC Input Data Register SRCID 32 32 5, 6 PCLKB 2,3ICLK SRC
0009 DFF4h |SRC Output Data Register SRCOD 32 32 5, 6 PCLKB 2, 3ICLK SRC
0009 DFF8h |SRC Input Data Control Register SRCIDCTRL 16 16 4,5PCLKB 2,3ICLK SRC
0009 DFFAh |SRC Output Data Control Register SRCODCTRL 16 16 4,5 PCLKB 2, 3ICLK SRC
0009 DFFCh |SRC Control Register SRCCTRL 16 16 4,5 PCLKB 2,3ICLK SRC
0009 DFFEh |SRC Status Register SRCSTAT 16 16 4,5 PCLKB 2,3ICLK SRC
000A 0000h |USBO [System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK USBb
000A 0004h |USBO [ System Configuration Status Register O SYSSTSO 16 16 9 PCLKB Rounded up to the [USBb
or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*>
000A 0008h |USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLKB Rounded up to the |USBb
or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*S
000A 0014h |USBO |CFIFO Port Register CFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 0018h |USBO | DOFIFO Port Register DOFIFO 16 8,16 3,4 PCLKB 2 ICLK USBb
000A 001Ch |USBO |D1FIFO Port Register D1FIFO 16 8,16 3,4 PCLKB 2ICLK USBb
000A 0020h |USBO | CFIFO Port Select Register CFIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 0022h |USBO |CFIFO Port Control Register CFIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 0028h |USBO |DOFIFO Port Select Register DOFIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Ah |USBO | DOFIFO Port Control Register DOFIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Ch |USBO |D1FIFO Port Select Register D1FIFOSEL 16 16 3,4 PCLKB 2 ICLK USBb
000A 002Eh |USBO | D1FIFO Port Control Register D1FIFOCTR 16 16 3,4 PCLKB 2 ICLK USBb
000A 0030h |USBO Interrupt Enable Register 0 INTENBO 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0032h |USBO Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0036h |USBO BRDY Interrupt Enable Register BRDYENB 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0038h |USBO NRDY Interrupt Enable Register NRDYENB 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 003Ah |USBO BEMP Interrupt Enable Register BEMPENB 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 003Ch |USBO |SOF Output Configuration Register SOFCFG 16 16 9 PCLKB Frequency with1+9 [USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0040h |USBO Interrupt Status Register 0 INTSTSO 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0042h USBO Interrupt Status Register 1 INTSTS1 16 16 9 PCLKB Frequency with 1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0046h |USBO BRDY Interrupt Status Register BRDYSTS 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 0048h USBO NRDY Interrupt Status Register NRDYSTS 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Ah |USBO BEMP Interrupt Status Register BEMPSTS 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Ch |USBO Frame Number Register FRMNUM 16 16 9 PCLKB Frequency with1+9 | USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
000A 004Eh |USBO Device State Change Register DVCHGR 16 16 9 PCLKB Frequency with 1+9 |USBb
or more x (frequency ratio of
ICLK/PCLKB)*S
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RX64M Group

5. Electrical Characteristics

53 AC Characteristics

Table 5.7

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

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

only

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

Table 5.8

Operating Frequency (Low-Speed Operating Mode 1)

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,

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

only

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

5.3.1 Reset Timing

Table 5.10 Reset Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS_USBA=0V,

Ta=Topr
) . Test
Item Symbol Min. Typ. Max. Unit Conditions
RES# pulse Power-on tRESWP 1 — — ms Figure 5.1
width Deep software standby mode tRESWD 0.6 — — ms Figure 5.2
Software standby mode, low-speed operating tRESWS 0.3 — — ms
mode 2
Programming or erasure of the code flash tRESWF 200 — — us
memory, or programming, erasure or blank
checking of the data flash memory
Other than above trRESW 200 — — us
Waiting time after release from the RES# pin reset tRESWT 62 — 63 ticyc |Figure 5.1
Internal reset time tRESW?2 108 — 116 tieye
(independent watchdog timer reset, watchdog timer reset,
software reset)
5 55
vce 7
55
RES# -
{4 7
3T
< : »
Internal reset signal RESP ;
(Low is valid) « «
R R
tReswT
Figure 5.1 Reset Input Timing at Power-On
treswp, trResws, treswr, fResw
_SS—
RES# T
Internal reset signal
(Low i valid) \
tReswt
Figure 5.2 Reset Input Timing
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RX64M Group 5. Electrical Characteristics

Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,

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

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
EXTAL external clock input cycle time tExeyc 41.66 — — ns Figure 5.4
EXTAL external clock input high pulse width texH 15.83 — — ns
EXTAL external clock input low pulse width text 15.83 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time texs — — 5 ns
‘ tExcyc
texn text

!
>

A
A

[ vccx 05

EXTAL external clock input

texr text

Figure 5.4 EXTAL External Clock Input Timing

Table 5.13 Main Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,

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

Ta=Topr
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions
Main clock oscillation frequency fmAIN 8 — 24 MHz
Main clock oscillator stabilization time (crystal) tmaNOsC — — —+1 ms | Figure 5.5
Main clock oscillation stabilization wait time (crystal) tmaINOSCWT — — —*2 ms

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTSJ[7:0] bits determines the main clock oscillation
stabilization wait time in accord with the formula below.
tmainoscwT = [(MSTS[7:0] bits x 32) + 10] / f oco

MOSCCR.MOSTP \

‘ L4 (4
” 7
tmaiNosc
Main clock oscillator output MN

tmanoscwt -

OSCOVFSR.MOOVF ]f

£
2 n

Main clock 7l \ /

2 n

A

Figure 5.5 Main Clock Oscillation Start Timing
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CSRWAIT:2
RDON:1
PR N CSROFF:2
CSON:0
Tw1 Twe Tend T Th2
e _f\_f N/ \f _f \_J
Byte strobe mode
PEEN tAD [ t/-‘\D
A23 to AO
1-write strobe mode
<> tAD > tAD
A23to Al

<> tBCD tBCD
BC3# to BCO# _\

Common to both byte strobe mode
and 1-write strobe mode

> tCSD tCSD
CS7# to CSO0#

IRSD tRSD
<> <>
RD# (Read) [
tros <«—> troH
D31 to DO (Read)

Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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5. Electrical Characteristics

5.3.6

Table 5.22

EXDMAC Timing

EXDMAC Timing

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,
ICLK = PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, T, = Top

Output load conditions: Vg = VCC x 0.5, Vo = 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
EXDMAC EDREQ setup time tEpRQS 13 — ns Figure 5.30
EDREQ hold time tEDRQH 2 — ns
EDACK delay time tepacD — 13 ns Figure 5.31,
Figure 5.32
BCLK pin / \ \\_/—\
tebros | teprRoH
EDREQO,
EDREQ1
Figure 5.30 EDREQO and EDREQ1 Input Timing
BCLK pin \ Eg f 1 \
tepaco tepacp
EDACKO,
EDACK1
Figure 5.31 EDACKO and EDACK1 Single-Address Transfer Timing (for a CS Area)
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tsckw tsckr tsckt
< > l— <
r \ y

SCKn f
(n=0to 12) s

tScyc

Figure 5.44  SCK Clock Input Timing

> /—\_/_L
trxp
TxDn X >< Xi
trxs | trxH
won | SR \

n=0to 12

Figure 5.45  SCI Input/Output Timing: Clock Synchronous Mode
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5. Electrical Characteristics

Table 5.39

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

Item Symbol Min.*1 Max. Unit Con-cli—ﬁisotns*Z
MMCIF | MMC_CLK clock cycle tvmcep 2 X tppeyc — ns |Figure 5.61

MMC_CLK clock high level width tMMCWH 6.5 — ns
MMC_CLK clock low level width tamewL 6.5 — ns
MMC_CLK clock rising time tMMCLH — ns
MMC_CLK clock falling time tMMCHL — 5 ns
MMC_CMD, MMC_D7 to MMC_DO output data delay tmMmcobpLy -6.5 6.5 ns
(data transfer mode)

MMC_CMD, MMC_D7 to MMC_DO input data setup tmmcisu 8 — ns
MMC_CMD, MMC_D7 to MMC_DO input data hold tMMCIH 2 — ns

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 MMC interface, the AC portion of the electrical characteristics is measured for each group.

tmmcep

A A

P

tmmewi tmewn
MMC_CLK
tMmcHL tvmcLH
tumcisu. | tuvc
MMC_CMD,

MMC_D7 to MMC_DO input

MMC_CMD,
MMC_D7 to MMC_DO output

<

< »
tmmcooty (Max)

< »

< »
tmmcopty (Min)

Figure 5.61

MMC Interface
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RX64M Group 5. Electrical Characteristics

Table 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga7r = 3.0t0 3.6 V, 3.0 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
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, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \
characteristics Input low level voltage ViL — — 0.8 \
Differential input sensitivity Vpi 0.2 — — \% | DP — DM |
Differential common mode range Vem 0.8 — 2.5 \Y
Output Output high level voltage VoH 2.8 — 3.6 \ lon =—200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \% loL =2 mA
Cross-over voltage Vcrs 13 — 2.0 \ Figure 5.77
Rise time ter 4 — 20 ns
Fall time tep 4 — 20 ns
Rise/fall time ratio ter/ trp 90 — 111.11 % ter/ tee
Output resistance ZpRrv 28 — 44 Q |USBFS: Rs =27 Q included
40.5 — 49.5 Q |USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b
and PHYSET.HSEB = 0)
Pull-up and DP pull-up resistance Rpu 0.900 — 1.575 kQ |lIdle state
(F:)E!}Zzgr]istics gzv:;irl);hii ?;22?: d;:ontroller 1.425 — 3.090 kQ | At transmission and reception
DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
(when the host controller function
is selected)

Figure 5.77 DP and DM Output Timing (Full-Speed)

Observation
point
d
® vV
USBO: 27 Q “
USBA: Not % >0 pF
necessary
dm
% 50 pF
Figure 5.78  Test Circuit (Full-Speed)
R01DS0173EJ0110 Rev.1.10 RENESAS Page 202 of 228

Oct 24, 2016



RX64M Group 5. Electrical Characteristics

truss trmsH
P
TMS
tTDIS tTDIH
<P
TDI
troop
< »

/
TDO

Figure 5.88 Boundary Scan Input/Output Timing
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Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A 145F0G \ 0.1g
=
0 ®
= Z Bl
4] ‘
\ v|00oogoob000006 |
| vl OO 000000000
L| 0000000000000
‘ kK| 0000000000000
| s 0000 0000
H| 0000 0000
L e e i N B 10000 - 0000
FlOOOO 0000
‘ E| 00000 0000
0| 000000HOOO0O0O00O0
‘ c| 0000006000000
8| 0000000000000
; A OOOQOOQOQOOQO 3
T T IDimension in Millimeters
" @ 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol i N Max
E Index mark D 7” 7o(r]n i
(Laser mark) E 70 —
v — | — | 0.15
w | — | — o020
Al —]—1105
e] | —] o5 | —
b [021]025 029
b, |029 [ 034 039
x | — | — o008
y | — | — o008
Z, | — ] 05 | —
Ze | — o5 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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