
Renesas Electronics America Inc - R5F563NFDGFB#V0 Datasheet

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.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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RX63N Group, RX631 Group 1. Overview

Figure 1.1 How to Read the Product Part No.

Type of memory

F :  Flash memory version

S :  ROMless version

Package type, number of pins, and pin pitch

FC : LQFP/176/0.50

BG: LFBGA/176/0.80

LC : TFLGA/177/0.50

FB : LQFP/144/0.50

LK : TFLGA/145/0.50

LJ : TFLGA/100/0.65

FP : LQFP/100/0.50

LH: TFLGA/64/0.65

FM: LQFP/64/0.50

FL: LQFP/48/0.50

ROM, RAM and E2 data flash capacity

F : 2 Mbytes/256 Kbytes/32 Kbytes

K : 2 Mbytes/192 Kbytes/32 Kbytes

E : 2 Mbytes/128 Kbytes/32 Kbytes

J : 1.5 Mbytes/256 Kbytes/32 Kbytes

G: 1.5 Mbytes/192 Kbytes/32 Kbytes

D : 1.5 Mbytes/128 Kbytes/32 Kbytes

Y : 1 Mbyte/256 Kbytes/32 Kbytes

W: 1 Mbyte/192 Kbytes/32 Kbytes

B : 1 Mbyte/128 Kbytes/32 Kbytes

A : 768 Kbytes/128 Kbytes/32 Kbytes

8 : 512 Kbytes/128 Kbytes/32 Kbytes

7 : 384 Kbytes/128 Kbytes/32 Kbytes

6 : 256 Kbytes/128 Kbytes/32 Kbytes

P : 512 Kbytes/64 Kbytes/32 Kbytes

N : 384 Kbytes/64 Kbytes/32 Kbytes

M: 256 Kbytes/64 Kbytes/32 Kbytes

0 : 0 bytes/128 Kbytes/0 bytes

Group name

3N : RX63N Group

31 : RX631 Group

Renesas MCU

Renesas semiconductor product

H : CAN included/DEU included/PDC not included

D : CAN included/DEU not included/PDC not included

G: CAN not included/DEU included/PDC not included

C : CAN not included/DEU not included/PDC not included

S : CAN included/DEU not included/PDC included

F (only 64-pin TFLGA) :CAN included/DEU not included/PDC not included

Series name

RX600 Series

R 5 F 5    6 D F     PCAN3

D: Operating temperature range: -40 to +85°C
G: Operating temperature range: -40 to +105°C 
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RX63N Group, RX631 Group 1. Overview

Figure 1.4 Pin Assignment (176-Pin LFBGA)

A B C D E F G H J K L M N P R

15 PE2 PE3 P70 P65 P67 VSS VCC PG7 PA6 PB0 P72 PB4 VSS VCC PC1 15

14 PE1 PE0 VSS PE7 PG3 PA0 PA1 PA2 PA7 VCC PB1 PB5 P73 P75 P74 14

13 P63 P64 PE4 VCC PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PC0 PC2 P76 13

12 P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11 PD6 PG1 VCC P61

RX63N Group
RX631 Group

PTBG0176GA-A
(176-pin LFBGA)

(Top perspective view)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 VCC P96 PD3 PD5 P50 P51 P52 P84 9

8 P94 PD1 PD2 VSS P53
VCC_
USB

USB1_
DP

USB1_
DM

8

7 VSS P92 PD0 P95 P54 P55
VSS_
USB

USB0_
DP

7

6 VCC P91 P90 P93 P56 P57
VCC_
USB

USB0_
DM

6

5 P46 P47 P45 P44 P13 P12 P10 P11 5

4 P42 P41 P43 P00 VSS BSCANP PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 4

3 VREFL0 P40 VREFH0 P03 PF5 PJ3
MD/

FINED
RES# P34 PF2 PF0 P24 P22 P87 P16 3

2 AVCC0 P07 VREFH P02 EMLE VCL XCOUT VSS VCC P32 P30 P26 P23 P17 P20 2

1 AVSS0 P05 VREFL P01 PJ5 VBATT XCIN XTAL EXTAL P33 P31 P27 VCC VSS P21 1

A B C D E F G H J K L M N P R

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of 
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
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Figure 1.5 Pin Assignment (176-Pin LQFP)
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RX63N Group
RX631 Group

PLQP0176KB-A
(176-pin LQFP)

(Top view)
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P17
P87
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P13
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VCC_USB
USB0_DM
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VSS_USB
P57
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USB1_DP
VCC_USB

P83

PC7
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PC5
P82
P81
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PC3
P77

USB1_DM
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P84
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0
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of 
Pin and Pin Functions (176-Pin LQFP).
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RX63N Group, RX631 Group 1. Overview

Figure 1.9 Pin Assignment (100-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.10, List of 
Pins and Pin Functions (100-Pin LQFP).
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Figure 1.10 Pin Assignment (64-pin TFLGA)

RX631 Group

PTLG0064JA-A (64-pin TFLGA)

(Top perspective view)

A B C D E F G H

8 PE3 PE4 PA0 PA3 PB0 PB3 PB6 PB7 8

7 PE2 PE1 PE5 PA1 VSS PB5 PC3 PC2 7

6 VREFL P46 PE0 PA4 VCC PB1 PC6 USB1_DP 6

5 VREFH P44 P43 PA6 PC4 P15 VCC_USB USB1_DM 5

4 VREFL0 P42 P41 P14 P16 PC5 VSS_USB USB0_DP 4

3 VREFH0 P40 EMLE P27 P30 P31 VCC_USB USB0_DM 3

2 AVCC0 AVSS0 MD/FINED RES# VBATT P35 P26 P17 2

1 P05 VCL XCIN XCOUT VSS VCC EXTAL XTAL 1

A B C D E F G H



R01DS0098EJ0180 Rev.1.80 Page 70 of 208
May 13, 2014

RX63N Group, RX631 Group 1. Overview

Table 1.13 List of Pins and Pin Functions (48-Pin LQFP) (1/2)

Pin 
Number

Power Supply
Clock
System Control I/O Port

Timer Communications

Interrupt S12ADa, DAa
48-Pin
LQFP

(MTU2a, TPUa, TMR, PPG, 
POE2a)

(SCIc, SCId, RSPI, RIIC, CAN, 
IEB, USB)

1 VCL

2 MD/FINED

3 RES#

4 XTAL P37

5 VSS

6 EXTAL P36

7 VCC

8 P35 NMI

9 P31 MTIOC4D/TMCI2/PO9 CTS1#/RTS1#/SS1#/
SSLB0/USB0_DPUPE

IRQ1-DS

10 P30 MTIOC4B/TMRI3/PO8/
POE8#

RXD1/SMISO1/SSCL1/
MISOB/USB0_DRPD

IRQ0-DS

11 FINEC P27 MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

12 P26 MTIOC2A/TMO1/PO6 TXD1/SMOSI1/SSDA1/
MOSIB/USB0_VBUSEN

13 P17 MTIOC3A/MTIOC3B/
TIOCB0/TCLKD/TMO1/
PO15/POE8#

SCK1/MISOA/SDA2-DS/
IETXD

IRQ7

14 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14

TXD1/SMOSI1/SSDA1/
MOSIA/SCL2-DS/IERXD/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

15 P15 MTIOC0B/MTCLKB/
TIOCB2/TCLKB/TMCI2/
PO13

RXD1/SMISO1/SSCL1/
CRX1-DS

IRQ5

16 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/TMRI2/
PO15

CTS1#/RTS1#/SS1#/
CTX1/USB0_DPUPE/
USB0_OVRCURA

IRQ4

17 VCC_USB

18 USB0_DM

19 USB0_DP

20 VSS_USB

21 PC7 MTIOC3A/MTCLKB/
TMO2 /PO31

TXD8/SMOSI8/SSDA8/
MISOA

IRQ14

22 PC6 MTIOC3C/MTCLKA/
TMCI2/PO30

RXD8/SMISO8/SSCL8/
MOSIA/USB0_EXICEN

IRQ13

23 PC5 MTIOC3B/MTCLKD/
TMRI2/PO29

SCK8/RSPCKA/USB0_ID

24 PC4 MTIOC3D/MTCLKC/
TMCI1/PO25/POE0#

SCK5/CTS8#/RTS8#/SS8#/
/SSLA0/
USB0_DPRPD

25 PB5/
PC3

MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

26 PB3/
PC2

MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/TMO0/
PO27/POE3#

SCK6

27 PB1/
PC1

MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD6/SMOSI6/SSDA6 IRQ4-DS

28 VCC
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0008 7400h ICU DMAC activation request select register 0 DMRSR0 8 8 2 ICLK ICUb

0008 7404h ICU DMAC activation request select register 1 DMRSR1 8 8 2 ICLK

0008 7408h ICU DMAC activation request select register 2 DMRSR2 8 8 2 ICLK

0008 740Ch ICU DMAC activation request select register 3 DMRSR3 8 8 2 ICLK

0008 7500h ICU IRQ control register 0 IRQCR0 8 8 2 ICLK

0008 7501h ICU IRQ control register 1 IRQCR1 8 8 2 ICLK

0008 7502h ICU IRQ control register 2 IRQCR2 8 8 2 ICLK

0008 7503h ICU IRQ control register 3 IRQCR3 8 8 2 ICLK

0008 7504h ICU IRQ control register 4 IRQCR4 8 8 2 ICLK

0008 7505h ICU IRQ control register 5 IRQCR5 8 8 2 ICLK

0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2 ICLK

0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2 ICLK

0008 7508h ICU IRQ control register 8 IRQCR8 8 8 2 ICLK

0008 7509h ICU IRQ control register 9 IRQCR9 8 8 2 ICLK

0008 750Ah ICU IRQ control register 10 IRQCR10 8 8 2 ICLK

0008 750Bh ICU IRQ control register 11 IRQCR11 8 8 2 ICLK

0008 750Ch ICU IRQ control register 12 IRQCR12 8 8 2 ICLK

0008 750Dh ICU IRQ control register 13 IRQCR13 8 8 2 ICLK

0008 750Eh ICU IRQ control register 14 IRQCR14 8 8 2 ICLK

0008 750Fh ICU IRQ control register 15 IRQCR15 8 8 2 ICLK

0008 7510h ICU IRQ pin digital filter enable register 0 IRQFLTE0 8 8 2 ICLK

0008 7511h ICU IRQ pin digital filter enable register 1 IRQFLTE1 8 8 2 ICLK

0008 7514h ICU IRQ pin digital filter setting register 0 IRQFLTC0 16 16 2 ICLK

0008 7516h ICU IRQ pin digital filter setting register 1 IRQFLTC1 16 16 2 ICLK

0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2 ICLK

0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2 ICLK

0008 7582h ICU Non-maskable interrupt status clear register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI pin interrupt control register NMICR 8 8 2 ICLK

0008 7590h ICU NMI pin digital filter enable register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI pin digital filter setting register NMIFLTC 16 16 2 ICLK

0008 8000h CMT Compare match timer start register 0 CMSTR0 16 16 2, 3 PCLKB 2 ICLK CMT

0008 8002h CMT0 Compare match timer control register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 8004h CMT0 Compare match timer counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8006h CMT0 Compare match timer constant register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8008h CMT1 Compare match timer control register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 800Ah CMT1 Compare match timer counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare match timer constant register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8010h CMT Compare match timer start register 1 CMSTR1 16 16 2, 3 PCLKB 2 ICLK

0008 8012h CMT2 Compare match timer control register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 8014h CMT2 Compare match timer counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8016h CMT2 Compare match timer constant register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8018h CMT3 Compare match timer control register CMCR 16 16 2, 3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare match timer counter CMCNT 16 16 2, 3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare match timer constant register CMCOR 16 16 2, 3 PCLKB 2 ICLK

0008 8020h WDT WDT refresh register WDTRR 8 8 2, 3 PCLKB 2 ICLK WDTA

0008 8022h WDT WDT control register WDTCR 16 16 2, 3 PCLKB 2 ICLK

0008 8024h WDT WDT status register WDTSR 16 16 2, 3 PCLKB 2 ICLK

0008 8026h WDT WDT reset control register WDTRCR 8 8 2, 3 PCLKB 2 ICLK

0008 8030h IWDT IWDT refresh register IWDTRR 8 8 2, 3 PCLKB 2 ICLK

0008 8032h IWDT IWDT control register IWDTCR 16 16 2, 3 PCLKB 2 ICLK

0008 8034h IWDT IWDT status register IWDTSR 16 16 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (14/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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0008 8368h RIIC3 I2C bus status register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RSPI

0008 8369h RIIC3 I2C bus status register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK

0008 836Ah RIIC3 Slave address register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK

0008 836Bh RIIC3 Slave address register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK

0008 836Ch RIIC3 Slave address register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK

0008 836Dh RIIC3 Slave address register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK

0008 836Eh RIIC3 Slave address register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK

0008 836Fh RIIC3 Slave address register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK

0008 8370h RIIC3 I2C bus bit rate low-level register ICBRL 8 8 2, 3 PCLKB 2 ICLK

0008 8371h RIIC3 I2C bus bit rate high-level register ICBRH 8 8 2, 3 PCLKB 2 ICLK

0008 8372h RIIC3 I2C bus transmit data register ICDRT 8 8 2, 3 PCLKB 2 ICLK

0008 8373h RIIC3 I2C bus receive data register ICDRR 8 8 2, 3 PCLKB 2 ICLK

0008 8380h RSPI0 RSPI control register SPCR 8 8 2, 3 PCLKB 2 ICLK

0008 8381h RSPI0 RSPI slave select polarity register SSLP 8 8 2, 3 PCLKB 2 ICLK

0008 8382h RSPI0 RSPI pin control register SPPCR 8 8 2, 3 PCLKB 2 ICLK

0008 8383h RSPI0 RSPI status register SPSR 8 8 2, 3 PCLKB 2 ICLK

0008 8384h RSPI0 RSPI data register SPDR 32 16, 32 2, 3 PCLKB 2 ICLK

0008 8388h RSPI0 RSPI sequence control register SPSCR 8 8 2, 3 PCLKB 2 ICLK

0008 8389h RSPI0 RSPI sequence status register SPSSR 8 8 2, 3 PCLKB 2 ICLK

0008 838Ah RSPI0 RSPI bit rate register SPBR 8 8 2, 3 PCLKB 2 ICLK

0008 838Bh RSPI0 RSPI data control register SPDCR 8 8 2, 3 PCLKB 2 ICLK

0008 838Ch RSPI0 RSPI clock delay register SPCKD 8 8 2, 3 PCLKB 2 ICLK

0008 838Dh RSPI0 RSPI slave select negation delay register SSLND 8 8 2, 3 PCLKB 2 ICLK

0008 838Eh RSPI0 RSPI next-access delay register SPND 8 8 2, 3 PCLKB 2 ICLK

0008 838Fh RSPI0 RSPI control register 2 SPCR2 8 8 2, 3 PCLKB 2 ICLK

0008 8390h RSPI0 RSPI command register 0 SPCMD0 16 16 2, 3 PCLKB 2 ICLK

0008 8392h RSPI0 RSPI command register 1 SPCMD1 16 16 2, 3 PCLKB 2 ICLK

0008 8394h RSPI0 RSPI command register 2 SPCMD2 16 16 2, 3 PCLKB 2 ICLK

0008 8396h RSPI0 RSPI command register 3 SPCMD3 16 16 2, 3 PCLKB 2 ICLK

0008 8398h RSPI0 RSPI command register 4 SPCMD4 16 16 2, 3 PCLKB 2 ICLK

0008 839Ah RSPI0 RSPI command register 5 SPCMD5 16 16 2, 3 PCLKB 2 ICLK

0008 839Ch RSPI0 RSPI command register 6 SPCMD6 16 16 2, 3 PCLKB 2 ICLK RSPI

0008 839Eh RSPI0 RSPI command register 7 SPCMD7 16 16 2, 3 PCLKB 2 ICLK

0008 83A0h RSPI1 RSPI control register SPCR 8 8 2, 3 PCLKB 2 ICLK

0008 83A1h RSPI1 RSPI slave select polarity register SSLP 8 8 2, 3 PCLKB 2 ICLK

0008 83A2h RSPI1 RSPI pin control register SPPCR 8 8 2, 3 PCLKB 2 ICLK

0008 83A3h RSPI1 RSPI status register SPSR 8 8 2, 3 PCLKB 2 ICLK

0008 83A4h RSPI1 RSPI data register SPDR 32 16, 32 2, 3 PCLKB 2 ICLK

0008 83A8h RSPI1 RSPI sequence control register SPSCR 8 8 2, 3 PCLKB 2 ICLK

0008 83A9h RSPI1 RSPI sequence status register SPSSR 8 8 2, 3 PCLKB 2 ICLK

0008 83AAh RSPI1 RSPI bit rate register SPBR 8 8 2, 3 PCLKB 2 ICLK

0008 83ABh RSPI1 RSPI data control register SPDCR 8 8 2, 3 PCLKB 2 ICLK

0008 83ACh RSPI1 RSPI clock delay register SPCKD 8 8 2, 3 PCLKB 2 ICLK

0008 83ADh RSPI1 RSPI slave select negation delay register SSLND 8 8 2, 3 PCLKB 2 ICLK

0008 83AEh RSPI1 RSPI next-access delay register SPND 8 8 2, 3 PCLKB 2 ICLK

0008 83AFh RSPI1 RSPI control register 2 SPCR2 8 8 2, 3 PCLKB 2 ICLK

0008 83B0h RSPI1 RSPI command register 0 SPCMD0 16 16 2, 3 PCLKB 2 ICLK

0008 83B2h RSPI1 RSPI command register 1 SPCMD1 16 16 2, 3 PCLKB 2 ICLK

0008 83B4h RSPI1 RSPI command register 2 SPCMD2 16 16 2, 3 PCLKB 2 ICLK

0008 83B6h RSPI1 RSPI command register 3 SPCMD3 16 16 2, 3 PCLKB 2 ICLK

0008 83B8h RSPI1 RSPI command register 4 SPCMD4 16 16 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (20/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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000A 0054h USB0 USB request type register USBREQ 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0056h USB0 USB request value register USBVAL 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0058h USB0 USB request index register USBINDX 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Ah USB0 USB request length register USBLENG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Ch USB0 DCP configuration register DCPCFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 005Eh USB0 DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0060h USB0 DCP control register DCPCTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0064h USB0 Pipe window select register PIPESEL 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 0068h USB0 Pipe configuration register PIPECFG 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 006Ch USB0 Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (40/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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000A 006Eh USB0 Pipe cycle control register PIPEPERI 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0070h USB0 Pipe 1 control register PIPE1CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0072h USB0 Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0074h USB0 Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0076h USB0 Pipe 4 control register PIPE4CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0078h USB0 Pipe 5 control register PIPE5CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

USBa

000A 007Ah USB0 Pipe 6 control register PIPE6CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 007Ch USB0 Pipe 7 control register PIPE7CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 007Eh USB0 Pipe 8 control register PIPE8CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

000A 0080h USB0 Pipe 9 control register PIPE9CTR 16 16 9 PCLKB or 
more

Rounded up 
to the nearest 

integer 
greater than 1 

+ 9/
(frequency 

ratio of ICLK/
PCLKB)*6

Table 4.1 List of I/O Registers (Address Order) (41/50)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLKPCLK  ICLK<PCLK
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5.3.1 Reset Timing

Table 5.10 Operation Frequency Value (Low-Speed Operating Mode 2)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit

Operation 
frequency

System clock (ICLK) f 32 — 143.75 kHz

Peripheral module clock (PCLKA) — — 143.75

Peripheral module clock (PCLKB) — — 143.75

FlashIF clock (FCLK) 32 — 143.75

External bus clock (BCLK) Packages with 177 to 144 pins — — 143.75

Packages with 100 pins or less — — 143.75

BCLK pin output Packages with 177 to 144 pins — — 143.75

Packages with 100 pins or less — — 143.75

SDRAM clock (SDCLK) Packages with 177 to 144 pins 
only

— — 143.75

SDCLK pin output Packages with 177 to 144 pins 
only

— — 143.75

USB clock (UCLK) — — 143.75

IEBUS clock (IECLK) — — 143.75

Table 5.11 Reset Timing
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

RES# pulse 
width

Power-on tRESWP 2 — — ms Figure 5.1

Deep software standby mode tRESWD 1 — — ms Figure 5.2

Software standby mode, low-speed 
operating mode 2

tRESWS 1 — — ms

Programming or erasure of the ROM or E2 
data-flash memory or blank checking of the 
E2 DataFlash memory

tRESW 200 — — µs

Other than above tRESW 200 — — µs

Wait time after RES# cancellation tRESWT 59 — 60 tcyc Figure 5.1

Internal reset time
(independent watchdog timer reset, watchdog timer reset, 
software reset)

tRESW2 112 — 120 tcyc
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Figure 5.15 NMI Interrupt Input Timing

Figure 5.16 IRQ Interrupt Input Timing

NMI

tNMIW

IRQ

tIRQW
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Note 1. When operation at 3.0 V or a lower voltage is needed, please contact a Renesas sales office.
Note 2. tPcyc: PCLK cycle

Table 5.20 Timing of On-Chip Peripheral Modules (2)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V*1, VREFH0 = 2.7 V to AVCC0*1, 

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V, 
PCLK = 8 to 50 MHz, 
Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit*2 Test Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPcyc Figure 5.42
C = 30PF

Slave 8 4096

RSPCK clock high 
pulse width

Master tSPCKWH (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock low 
pulse width

Master tSPCKWL (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock rise/
fall time

Output [packages with 177 to 
144 pins]

tSPCKr, 
tSPCKf

— 5 ns

Output [packages with 100 
pins or less]

— 10

Input — 1 μs

Data input setup time Master 
[packages 
with 177 to 
144 pins]

VCC  3.0 V tSU 15 — ns Figure 5.43 to 
Figure 5.46
C = 30PF

VCC < 3.0 V 20 —

Master [packages with 100 
pins or less]

30 —

Slave 20 – tPcyc —

Data input hold time Master tH 0 — ns

Slave 20 + 2 × tPcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPcyc

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPcyc
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Figure 5.47 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output 
Timing

Figure 5.48 REF50CK and RMII Signal Timing

Figure 5.49 RMII Transmission Timing

SDA0 to SDA3

SCL0 to SCL3

VIH

VIL

tSTAH

tSCLH

tSCLL

P *1 S *1

tSf tSr
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tSTAS tSP tSTOS

P *1

tBUF

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Test conditions
VIH = VCC × 0.7, VIL = VCC × 0.3

Sr *1
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DATA
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Figure 5.50 RMII Reception Timing (Normal Operation)

Figure 5.51 RMII Reception Timing (Error Occurrence)

Figure 5.52 WOL Output Timing (RMII)
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CRCPreamble

Thd
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Figure 5.66 Voltage Detection Circuit Timing (Vdet2)

tVOFF

Vdet2VCC

tdettdet

tLVD2

Td(E-A)

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)
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When LVD2RN = H

VLVH

tLVD2
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Figure D 145-pin TFLGA (PTLG0145KA-A)

MASS[Typ.]RENESAS CodeJEITA Package Code Previous Code
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Figure G 100-pin LQFP (PLQP0100KB-A)

Terminal cross section
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Figure I 64-pin LQFP (PLQP0064KB-A)

Terminal cross section
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Figure J 48-pin LQFP (PLQP0048KB-A)

Terminal cross section
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