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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 -
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Surface Mount
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RX230 Group, RX231 Group

1. Overview

1.2 List of Products
Table 1.3 and Table 1.4 are a list of products, and Figure 1.1 shows how to read the product part no., memory capacity,
and package type.
Table 1.3 List of Products: D Version (T, = —40 to +85°C) (1/2)
ROM RAM E2 Operating | Security Operating
Group |Part No. Order Part No. Package Capacity Capacity |DataFlash |Frequency |Function SDHI CAN Temperature
RX231 | R5F52318ADLA | R5F52318ADLA#20 | PTLGO100KA-A | 512 Kbytes | 64 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to +85°C
available available
R5F52318BDLA | R5F52318BDLA#20 Available Available | Available
R5F52318ADFP | R5F52318ADFP#30 | PLQP0100KB-B Not Not Available
available available
R5F52318BDFP | R5F52318BDFP#30 Available Available | Available
R5F52318ADND | R5F52318ADND#UO0 | PWQNO064KC-A Not Not Available
available available
R5F52318BDND | R5F52318BDND#U0 Available Available | Available
R5F52318ADFM | R5F52318ADFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52318BDFM | R5F52318BDFM#30 Available Available | Available
R5F52318ADNE | R5F52318ADNE#UO | PWQNO0048KB-A Not Not Available
available available
R5F52318BDNE | R5F52318BDNE#UO Available Not Available
available
R5F52318ADFL | R5F52318ADFL#30 | PLQP0048KB-B Not Not Available
available available
R5F52318BDFL | R5F52318BDFL#30 Available Not Available
available
R5F52317ADLA | R5F52317ADLA#20 | PTLGO100KA-A | 384 Kbytes Not Not Available
available available
R5F52317BDLA | R5F52317BDLA#20 Available Available | Available
R5F52317ADFP | R5F52317ADFP#30 | PLQPO100KB-B Not Not Available
available available
R5F52317BDFP | R5F52317BDFP#30 Available Available | Available
R5F52317ADND | R5F52317ADND#UO0 | PWQNO064KC-A Not Not Available
available available
R5F52317BDND | R5F52317BDND#U0 Available Available | Available
R5F52317ADFM | R5F52317ADFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52317BDFM | R5F52317BDFM#30 Available Available | Available
R5F52317ADNE | R5F52317ADNE#UO | PWQNO0048KB-A Not Not Available
available available
R5F52317BDNE | R5F52317BDNE#UOQ Available Not Available
available
R5F52317ADFL | R5F52317ADFL#30 | PLQP0048KB-B Not Not Available
available available
R5F52317BDFL | R5F52317BDFL#30 Available Not Available
available
R5F52316ADLA | R5SF52316ADLA#20 | PTLGO100KA-A | 256 Kbytes | 32 Kbytes Not Not Available
available available
R5F52316CDLA | R5SF52316CDLA#20 Not Not Not
available available | available
R5F52316ADFP | R5F52316ADFP#30 | PLQP0100KB-B Not Not Available
available available
R5F52316CDFP | R5SF52316CDFP#30 Not Not Not
available available | available
R5F52316CDLF | R5F52316CDLF#U0 | PWLGO064KA-A Not Not Not
available available | available
R5F52316ADND | R5F52316ADND#UO0 | PWQNO064KC-A Not Not Available
available available
R5F52316CDND | R5F52316CDND#U0 Not Not Not
available available | available
R5F52316ADFM | R5SF52316ADFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52316CDFM | R5F52316CDFM#30 Not Not Not
available available | available
R5F52316ADNE | R5SF52316ADNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52316CDNE | R5F52316CDNE#UO Not Not Not
available available | available
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RX230 Group, RX231 Group 1. Overview
Table 1.4 List of Products: G Version (T, =-40 to +105°C) (2/2)
ROM RAM E2 Operating | Security Operating
Group |Part No. Order Part No. Package Capacity Capacity |DataFlash |Frequency |Function SDHI CAN Temperature
RX231 | R5F52315AGFL | R5F52315AGFL#30 | PLQP0048KB-B | 128 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to
available available +105°C
R5F52315CGFL | R5F52315CGFL#30 Not Not Not
available available | available
RX230 | R5F52306AGFP | R5F52306AGFP#30 | PLQPO100KB-B | 256 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Not —40 to
available available | available | +105°C
R5F52306AGND | R5F52306AGND#U0 | PWQNO0064KC-A Not Not Not
available available | available
R5F52306AGFM | R5F52306AGFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52306AGNE | R5F52306AGNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52306AGFL | R5F52306AGFL#30 | PLQP0048KB-B Not Not Not
available available | available
R5F52305AGFP | R5F52305AGFP#30 | PLQPO100KB-B | 128 Kbytes Not Not Not
available available | available
R5F52305AGND | R5F52305AGND#U0 | PWQNO0064KC-A Not Not Not
available available | available
R5F52305AGFM | R5F52305AGFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52305AGNE | R5F52305AGNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52305AGFL | R5F52305AGFL#30 | PLQP0048KB-B Not Not Not
available available | available
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RX230 Group, RX231 Group 1. Overview

FP: LFQFP/100/0.50
FM: LFQFP/64/0.50
FL: LFQFP/48/0.50
LA: TFLGA/100/0.50
LF: WFLGA/64/0.50
ND: HWQFN/64/0.50
NE: HWQFN/48/0.50

D: Operating ambient temperature: —40 to +85°C
G: Operating ambient temperature: —40 to +105°C

Chip versions

RX231 Group

A: Security function not included, SDHI module not
included, CAN module included

B: Security function included, SDHI module included
(except 48-pin package products), CAN module
included

C: Security function not included, SDHI module not
included, CAN module not included

RX230 Group

A: USB module not included

ROM, RAM, and E2 DataFlash capacity
8: 512 Kbytes/64 Kbytes/8 Kbytes

7: 384 Kbyte/64 Kbytes/8 Kbytes

6: 256 Kbytes/32 Kbytes/8 Kbytes

5: 128 Kbytes/32 Kbytes/8 Kbytes

Group name
31: RX231 Group
30: RX230 Group

Series name
RX200 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part Number
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RX230 Group, RX231 Group 1. Overview

Table 1.5 Pin Functions (3/4)

Classifications Pin Name /10 Description

Serial e Simple SPI mode
communications

interface (SClg) ggﬁg 22&; SCK5, SCK6, 1/0 Input/output pins for the clock.
SMISOO0, SMISO1, SMISO5, /0 Input/output pins for slave transmit data.
SMISO6, SMISO8, SMISO9
SMOSI0, SMOSI1, SMOSI5, /0 Input/output pins for master transmit data.

SMOSI6, SMOSI8, SMOSI9
SSO0#, SS1#, SS5#, SS6#, Input Slave-select input pins.

SS8#, SSo#

IrDA interface IRTXD5 Output Data output pin in the IrDA format.
IRRXD5 Input Data input pin in the IrDA format.

Serial e Asynchronous mode/clock synchronous mode

;c;emrgzzi?gtckm)s SCK12 1/0 Input/output pin for the clock.
RXD12 Input Input pin for receiving data.
TXD12 Output  Output pin for transmitting data.
CTS12# Input Input pin for controlling the start of transmission and reception.
RTS12# Output  Output pin for controlling the start of transmission and reception.
e Simple 12C mode
SSCL12 110 Input/output pin for the 12C clock.
SSDA12 1/0 Input/output pin for the I2C data.
e Simple SPI mode
SCK12 110 Input/output pin for the clock.
SMISO12 1/0 Input/output pin for slave transmit data.
SMOSI12 1/0 Input/output pin for master transmit data.
SS12# Input Slave-select input pin.
* Extended serial mode
RXDX12 Input Input pin for data reception by SCIf.
TXDX12 Output  Output pin for data transmission by SCIf.
SIOX12 /10 Input/output pin for data reception or transmission by SCIf.

12C bus interface SCL 1/0 Input/output pin for 12C bus interface clocks. Bus can be directly driven by

the N-channel open drain output.
SDA 110 Input/output pin for 12C bus interface data. Bus can be directly driven by
the N-channel open drain output.

Serial peripheral RSPCKA 1/0 Input/output pin for the RSPI clock.

interface MOSIA 1/0 Input/output pin for transmitting data from the RSP master.
MISOA 1/0 Input/output pin for transmitting data from the RSPI slave.
SSLAO 1/0 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output  Output pins to select the slave for the RSPI.

Serial sound SSISCKO 110 SSI serial bit clock pin.

interface SSIWS0 1/0 Word selection pin.
SSITXDO Output Serial data output pin.
SSIRXDO Input Serial data input pin.
AUDIO_MCLK Input Master clock pin for audio.

CAN module CRXDO Input Input pin
CTXDO Output  Output pin

SD host SDHI_CLK Output  SD clock output pin

interface SDHI_CMD 1/0 SD command output, response input signal pin
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RX230 Group, RX231 Group 1. Overview

RX230 Group, RX231 Group
PWLGO0064KA-A
(64-pin WFLGA)

(Upper perspective view)

USBO_
DP/PH1
1

USBO_

O OOOO®@
JIOIOIOIOIOIONC)
HIOIOIOIOIOION)
JIOIOIOIOION0
JIOIOIOIOIOIONO
HOIOIOIOIOIONI0
SUDEON D IOIONO)
SISO IIOION0

Note:  This figure indicates the power supply pins and 1/O port pins.
For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin WFLGA)".
Note:  For the position of A1 pin in the package, see “Package Dimensions”.

Note 1. RX230: PHO, PH1, PH2, PH3
RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB

Figure 1.5 Pin Assignments of the 64-Pin WFLGA
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RX230 Group, RX231 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (100-Pin LFQFP) (1/3)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, (SCI, RSPI, RIIC, RSCAN, | Interface | Touch
No. | Control 1/0 Port | External Bus CMT, POE, CAC) USB, SSI) (SDHI) sensing | Others
1 VREFH
2 P03 DAO
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/SS6#
5 VCL
6 VBATT
7 MD FINED
8 XCIN
9 XCouT
10 RES#
1 XTAL P37
12 VSS
13 EXTAL P36
14 VvCC
15 UPSEL P35 NMI
16 P34 MTIOCOA/TMCI3/POE2# SCK6 TS0 IRQ4
17 P33 MTIOCOD/TMRI3/POE3#/ | RXD6/SMISO6/SSCL6 TS1 IRQ3
TIOCDO
18 P32 MTIOCOC/TMO3/TIOCCO/ | TXD6/SMOSI6/SSDA6/ IRQ2
RTCOUT/RTCIC2 USBO_VBUSEN
19 P31 MTIOC4D/TMCI2/RTCIC1 | CTS1#/RTS1#/SS1#/ IRQ1
SSISCKO
20 P30 MTIOC4B/TMRI3/POE8#/ | RXD1/SMISO1/SSCL1/ IRQO/
RTCICO AUDIO_MCLK CMPOB3
21 P27 CS3# MTIOC2B/TMCI3 SCK1/ SSIWS0 TS2 CVREFB3
22 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
SSIRXDO
23 P25 CS1# MTIOC4C/MTCLKB/ TS4 ADTRGO#
TIOCA4
24 P24 CS0# MTIOC4A/MTCLKA/TMRI1/ | USBO_VBUSEN TS5
TIOCB4
25 P23 MTIOC3D/MTCLKD/ CTSO#/RTSO#/SSO0#/ TS6
TIOCD3 SSISCKO
26 P22 MTIOC3B/MTCLKC/TMOO0/ | SCK0O/ USBO_OVRCURB/ TS7
TIOCC3 AUDIO_MCLK
27 P21 MTIOC1B/TMCIO/TIOCA3 | RXDO/SMISO0/SSCLO/ TS8
USBO_EXICEN/SSIWS0
28 P20 MTIOC1A/TMRIO/TIOCB3 | TXDO/SMOSI0/SSDAO/ TS9
USBO_ID/SSIRXDO
29 P17 MTIOC3A/MTIOC3B/TMO1/ | SCK1/MISOA/SDA/ IRQ7/
POE8#/TIOCBO/TCLKD SSITXDO CMPOB2
30 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6/
TMO2/TIOCB1/TCLKC/ MOSIA/SCL/USBO_VBUS/ ADTRGO#
RTCOUT USBO_VBUSEN/
USBO_OVRCURB
31 P15 MTIOCOB/MTCLKB/TMCI2/ | RXD1/SMISO1/SSCL1/ TS12 IRQ5/CMPB2
TIOCB2/TCLKB CRXDO
32 P14 MTIOC3A/MTCLKA/TMRI2/ | CTS1#/RTS1#/SS1#/ TS13 IRQ4/
TIOCB5/TCLKA CTXD0/USBO_OVRCURA CVREFB2
33 P13 MTIOCOB/TMO3/TIOCA5 SDA IRQ3
34 P12 TMCI1 SCL IRQ2
35 VCC_usB* PH3*1 TMCI0*1
36 PH2*1 TMRIO*1 USB0_DM*1 IRQ1*1
37 PH1*1 TMOO0*1 USBO_DP*1 IRQO*1
38 VSS_UsB*1 PHO*1 CACREF*1
39 P55 WAIT# MTIOC4D/TMO3 CRXDO TS15
40 P54 ALE MTIOC4B/TMCI1 CTXDO TS16
41 BCLK P53 TS17
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RX230 Group, RX231 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (48-Pin LFQFP/HWQFN) (1/2)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, CMT, (SCI, RSPI, RIIC, RSCAN, USB, |Interface | Touch
No. | Control 1/0 Port POE, CAC) SSli) (SDHI) sensing | Others
1 VCL
2 MD FINED
3 RES#
4 XTAL P37
5 VSS
6 EXTAL P36
7 vCC
8 UPSEL P35 NMI
9 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1#/SSISCKO IRQ1
10 P30 MTIOC4B/TMRI3/POES8# RXD1/SMISO1/SSCL1/ IRQO/CMPOB3
AUDIO_MCLK
1 P27 MTIOC2B/TMCI3 SCK1/SSIWS0 TS2 CVREFB3
12 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/ TS3 CMPB3
USBO0_VBUSEN/SSIRXDO
13 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA/ SSITXDO IRQ7/ CMPOB2
POES8#/TIOCBO/TCLKD
14 P16 MTIOC3C/MTIOC3D/TMO2/ TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/ADTRGO#
TIOCB1/TCLKC SCL/USBO0_VBUS/
USBO_VBUSEN/
USB0_OVRCURB
15 P15 MTIOCOB/MTCLKB/TMCI2/ RXD1/SMISO1/SSCL1/CRXD0 TS12 IRQ5/CMPB2
TIOCB2/TCLKB
16 P14 MTIOC3A/MTCLKA/TMRI2/ CTS1#/RTS1#/SS1#/CTXDO0/ TS13 IRQ4/CVREFB2
TIOCB5/TCLKA USBO_OVRCURA
17 VCC_usB*1 PH3*1 TMCI0*!
18 PH2*1 TMRIO*! USBO_DM*1 IRQ1*1
19 PH1*1 TMOO0*1 USBO_DP*1 IRQO*1
20 VSS_usB*1 PHO*1 CACREF*1
21 uB PC7 MTIOC3A/MTCLKB/TMO2 TXD8/SMOSI8/SSDA8/MISOA CACREF
22 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA/ TS22
USBO_EXICEN
23 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA/USBO_ID TS23
24 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/ TSCAP
POEO# SSLAO
25 PB5/PC3 | MTIOC2A/MTIOC1B/TMRI1/ USBO0_VBUS
POE1#/TIOCB4
26 PB3/PC2 | MTIOCOA/MTIOC4A/TMOO0/ SCK6
POE3#/TIOCD3/TCLKD
27 PB1/PC1 | MTIOCOC/MTIOC4C/TMCIO0/ TXD6/SMOSI6/SSDA6 IRQ4/ CMPOB1
TIOCB3
28 VCC
29 PBO/PCO | MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/RSPCKA
30 VSS
31 PAG MTIC5V/MTCLKB/TMCI3/POE2#/ | CTS5#/RTS5#/SS5#/MOSIA/
TIOCA2 SSIWS0
32 PA4 MTIC5U/MTCLKA/TMRIO/TIOCA1 | TXD5/SMOSI5/SSDA5/SSLA0/ IRQ5 /CVREFB1
SSITXDO/IRTXD5S
33 PA3 MTIOCOD/MTCLKD/TIOCDO/ RXD5/SMISO5/SSCL5/SSIRXDO/ IRQ6 /CMPB1
TCLKB IRRXDS
34 PA1 MTIOCOB/MTCLKC/TIOCBO SCK5/SSLA2/SSISCKO
35 PE4 MTIOC4D/MTIOC1A ANO020/CMPA2/
CLKOUT
36 PE3 MTIOC4B/POES8# CTS12#/RTS12#/AUDIO_MCLK ANO19/CLKOUT
37 PE2 MTIOC4A RXD12/RXDX12/SSCL12 IRQ7/ANO18/
CVREFBO
38 PE1 MTIOC4C TXD12/TXDX12/SI0X12/SSDA12 AN017/CMPBO
39 VREFL
40 P46 ANO006
41 VREFH
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RX230 Group,

RX231 Group

3. Address Space

0000 0000h

0001 0000h

0008 0000h

0010 0000h

0010 2000h

007F C500h

007F FCOOh

0080 0000h

0500 0000h

0800 0000h

The address space in boot mode and USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

On-chip ROM enabled
extended mode

RAM™

Reserved area”®

Peripheral I/O registers

On-chip ROM (E2DataFlash)

((
)
(

= Reserved area”® -

007F C000h Peripheral I/O registers

Reserved area”

Peripheral I/0 registers

Reserved area”®

External address space
(CS area)

((
J

- Reserved area” =

FFF8 0000n | on.chip ROM (program ROM)
FFFF FFFFh {tead onby)”

On-chip ROM disabled
extended mode

0000 0000h RAM?
0001 0000h Reserved area”
0008 0000h
Peripheral I/O registers
0010 0000h
- Reserved area™® -
0500 0000h
External address space
(CS area)
0800 0000h
= Reserved area” T~
FFO00 0000h
External address space
FFFF FFFFh

RAM (bytes)

Capacity Address

512 Kbytes | FFF8 0000h to FFFF FFFFh || 64 Kbytes 0000 0000h to 0000 FFFFh

384 Kbytes | FFFA 0000h to FFFF FFFFh

256 Kbytes | FFFC 0000h to FFFF FFFFh | 32 Kbytes 0000 0000h to 0000 7FFFh

128 Kbytes | FFFE 0000h to FFFF FFFFh

Note: See Table 1.3 and Table 1.4 List of Products, for the product type name.

Single-chip mode*'
0000 0000h AN
0001 0000h Reserved area”
0008 0000h

Peripheral I/O registers
0010 0000h .

On-chip ROM (E2DataFlash)
0010 2000h
- Reserved area” =
007F CO00h Peripheral I/O registers
007F C500h »
Reserved area”
007F FCOOh Peripheral I/O registers
0080 0000h
= Reserved area” ~
FFF8 0000h [ on_chip ROM (program ROM)
FFFF FFFFh (read only)
Note 1.
ROM (bytes)
Capacity Address

Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (20/33)

Number of Access Cycles

Module Register Number Access

Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2 or 3 PCLKB 2ICLK
0008 C440h RTC Time Capture Control Register 0 RTCCRO 8 8 2 or 3 PCLKB 2 ICLK
0008 C442h  RTC Time Capture Control Register 1 RTCCR1 8 8 2 or 3 PCLKB 2ICLK
0008 C444h  RTC Time Capture Control Register 2 RTCCR2 8 8 2 or 3 PCLKB 2 ICLK
0008 C452h  RTC Second Capture Register 0 RSECCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C452h  RTC BCNTO Capture Register 0 BCNTOCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C454h  RTC Minute Capture Register 0 RMINCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C454h  RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2 or 3 PCLKB 2 ICLK
0008 C456h  RTC Hour Capture Register 0 RHRCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C456h  RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2 or 3 PCLKB 2ICLK
0008 C45Ah  RTC Date Capture Register 0 RDAYCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C45Ah  RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2 or 3 PCLKB 2 ICLK
0008 C45Ch RTC Month Capture Register 0 RMONCPO 8 8 2 or 3 PCLKB 2ICLK
0008 C462h RTC Second Capture Register 1 RSECCP1 8 8 2 or 3 PCLKB 2 ICLK
0008 C462h  RTC BCNTO Capture Register 1 BCNTOCP1 8 8 2 or 3 PCLKB 2ICLK
0008 C464h  RTC Minute Capture Register 1 RMINCP1 8 8 2 or 3 PCLKB 2ICLK
0008 C464h  RTC BCNT1 Capture Register 1 BCNT1CP1 8 8 2 or 3 PCLKB 2ICLK
0008 C466h RTC Hour Capture Register 1 RHRCP1 8 8 2 or 3 PCLKB 2 ICLK
0008 C466h  RTC BCNT2 Capture Register 1 BCNT2CP1 8 8 2 or 3 PCLKB 2ICLK
0008 C46Ah  RTC Date Capture Register 1 RDAYCP1 8 8 2 or 3 PCLKB 2 ICLK
0008 C46Ah  RTC BCNT3 Capture Register 1 BCNT3CP1 8 8 2 or 3 PCLKB 2ICLK
0008 C46Ch RTC Month Capture Register 1 RMONCP1 8 8 2 or 3 PCLKB 2 ICLK
0008 C472h  RTC Second Capture Register 2 RSECCP2 8 8 2 or 3 PCLKB 2ICLK
0008 C472h  RTC BCNTO Capture Register 2 BCNTOCP2 8 8 2 or 3 PCLKB 2 ICLK
0008 C474h  RTC Minute Capture Register 2 RMINCP2 8 8 2 or 3 PCLKB 2ICLK
0008 C474h  RTC BCNT1 Capture Register 2 BCNT1CP2 8 8 2 or 3 PCLKB 2 ICLK
0008 C476h  RTC Hour Capture Register 2 RHRCP2 8 8 2 or 3 PCLKB 2ICLK
0008 C476h  RTC BCNT2 Capture Register 2 BCNT2CP2 8 8 2 or 3 PCLKB 2 ICLK
0008 C47Ah  RTC Date Capture Register 2 RDAYCP2 8 8 2 or 3 PCLKB 2ICLK
0008 C47Ah  RTC BCNT3 Capture Register 2 BCNT3CP2 8 8 2 or 3 PCLKB 2 ICLK
0008 C47Ch RTC Month Capture Register 2 RMONCP2 8 8 2 or 3 PCLKB 2ICLK
0008 C580h CMPB Comparator B Control Register 1 CPBCNT1 8 8 2 or 3 PCLKB 2 ICLK
0008 C581h  CMPB Comparator B Control Register 2 CPBCNT2 8 8 2 or 3 PCLKB 2ICLK
0008 C582h CMPB Comparator B Flag Register CPBFLG 8 8 2 or 3 PCLKB 2 ICLK
0008 C583h  CMPB Comparator B Interrupt Control Register CPBINT 8 8 2 or 3 PCLKB 2ICLK
0008 C584h CMPB Comparator B Filter Select Register CPBF 8 8 2 or 3 PCLKB 2 ICLK
0008 C585h  CMPB Comparator B Mode Select Register CPBMD 8 8 2 or 3 PCLKB 2ICLK
0008 C586h CMPB Comparator B Reference Input Voltage Select Register CPBREF 8 8 2 or 3 PCLKB 2 ICLK
0008 C587h  CMPB Comparator B Output Control Register CPBOCR 8 8 2 or 3 PCLKB 2ICLK
0008 C5A0h CMPB Comparator B1 Control Register 1 CPB1CNT1 8 8 2 or 3 PCLKB 2 ICLK
0008 C5A1h  CMPB Comparator B1 Control Register 2 CPB1CNT2 8 8 2 or 3 PCLKB 2ICLK
0008 C5A2h CMPB Comparator B1 Flag Register CPB1FLG 8 8 2 or 3 PCLKB 2 ICLK
0008 C5A3h CMPB Comparator B1 Interrupt Control Register CPB1INT 8 8 2 or 3 PCLKB 2ICLK
0008 C5A4h  CMPB Comparator B1 Filter Select Register CPB1F 8 8 2 or 3 PCLKB 2 ICLK
0008 C5A5h  CMPB Comparator B1 Mode Select Register CPB1MD 8 8 2 or 3 PCLKB 2ICLK
0008 C5A6h CMPB Comparator B1 Reference Input Voltage Select Register CPB1REF 8 8 2 or 3 PCLKB 2 ICLK
0008 C5A7h  CMPB Comparator B1 Output Control Register CPB10CR 8 8 2 or 3 PCLKB 2ICLK
000A 0000h  USBO System Configuration Control Register SYSCFG 16 16 3,4 PCLKB 2 ICLK

000A 0004h  USBO System Configuration Status Register 0 SYSSTSO0 16 16 9 PCLKB Rounded up to the

or more nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*2
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Table 4.1 List of I/0 Registers (Address Order) (23/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 00BOh  USBO BC Control Register 0 USBBCCTRLO 16 16 9 PCLKB Frequency with 1 +9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00CCh  USBO USB Module Control Register UsSBMC 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DOh  USBO Device Address 0 Configuration Register DEVADDO 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D2h  USBO Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D4h  USBO Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D6h  USBO Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D8h  USBO Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DAh  USBO Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0900h  CTSU CTSU Control Register 0 CTSUCRO 8 8 2 or 3 PCLKB 2 ICLK
000A 0901h  CTSU CTSU Control Register 1 CTSUCR1 8 8 2 or 3 PCLKB 2ICLK
000A 0902h  CTSU CTSU Synchronous Noise Reduction Setting Register CTSUSDPRS 8 8 2 or 3 PCLKB 2ICLK
000A 0903h  CTSU CTSU Sensor Stabilization Wait Control Register CTSUSST 8 8 2 or 3 PCLKB 2ICLK
000A 0904h  CTSU CTSU Measurement Channel Register 0 CTSUMCHO 8 8 2 or 3 PCLKB 2ICLK
000A 0905h  CTSU CTSU Measurement Channel Register 1 CTSUMCH1 8 8 2 or 3 PCLKB 2ICLK
000A 0906h  CTSU CTSU Channel Enable Control Register 0 CTSUCHACO 8 8 2 or 3 PCLKB 2ICLK
000A 0907h  CTSU CTSU Channel Enable Control Register 1 CTSUCHAC1 8 8 2 or 3 PCLKB 2ICLK
000A 0908h  CTSU CTSU Channel Enable Control Register 2 CTSUCHAC2 8 8 2 or 3 PCLKB 2ICLK
000A 0909h  CTSU CTSU Channel Enable Control Register 3 CTSUCHAC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Ah  CTSU CTSU Channel Enable Control Register 4 CTSUCHAC4 8 8 2 or 3 PCLKB 2ICLK
000A 090Bh  CTSU CTSU Channel Transmit/Receive Control Register 0 CTSUCHTRCO 8 8 2 or 3 PCLKB 2ICLK
000A 090Ch  CTSU CTSU Channel Transmit/Receive Control Register 1 CTSUCHTRCH1 8 8 2 or 3 PCLKB 2ICLK
000A 090Dh  CTSU CTSU Channel Transmit/Receive Control Register 2 CTSUCHTRC2 8 8 2 or 3 PCLKB 2ICLK
000A 090Eh  CTSU CTSU Channel Transmit/Receive Control Register 3 CTSUCHTRC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Fh  CTSU CTSU Channel Transmit/Receive Control Register 4 CTSUCHTRC4 8 8 2 or 3 PCLKB 2ICLK
000A 0910h  CTSU CTSU High-Pass Noise Reduction Control Register CTSUDCLKC 8 8 2 or 3 PCLKB 2ICLK
000A 0911h  CTSU CTSU Status Register CTSUST 8 8 2 or 3 PCLKB 2 ICLK
000A 0912h  CTSU CTSU High-Pass Noise Reduction Spectrum Diffusion CTSUSSC 16 16 2 or 3 PCLKB 2 ICLK
Control Register
000A 0914h  CTSU CTSU Sensor Offset Register 0 CTSUSO0 16 16 2 or 3 PCLKB 2 ICLK
000A 0916h  CTSU CTSU Sensor Offset Register 1 CTSUSO1 16 16 2 or 3 PCLKB 2ICLK
000A 0918h  CTSU CTSU Sensor Counter CTSUsC 16 16 2 or 3 PCLKB 2 ICLK
000A 091Ah  CTSU CTSU Reference Counter CTSURC 16 16 2 or 3 PCLKB 2ICLK
000A 091Ch  CTSU CTSU Error Status Register CTSUERRS 16 16 2 or 3 PCLKB 2 ICLK
000A 8300h  RSCANO Bit Configuration Register L CFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8302h  RSCANO Bit Configuration Register H CFGH 16 16 2 or 3 PCLKB 2 ICLK
000A 8304h  RSCANO Control Register L CTRL 16 16 2 or 3 PCLKB 2ICLK
000A 8306h  RSCANO Control Register H CTRH 16 16 2 or 3 PCLKB 2 ICLK
000A 8308h  RSCANO Status Register L STSL 16 16 2 or 3 PCLKB 2ICLK
000A 830Ah  RSCANO Status Register H STSH 16 16 2 or 3 PCLKB 2 ICLK
000A 830Ch  RSCANO Error Flag Register L ERFLL 16 16 2 or 3 PCLKB 2ICLK
000A 830Eh  RSCANO Error Flag Register H ERFLH 16 16 2 or 3 PCLKB 2 ICLK
000A 8322h  RSCAN Global Configuration Register L GCFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8324h  RSCAN Global Configuration Register H GCFGH 16 16 2 or 3 PCLKB 2 ICLK
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5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Conditions: VSS = AVSS0 = VREFLO = VREFL=VSS_USB =0V
ltem Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3t0 +6.5 \
VBATT power supply voltage Vbatt -0.3 to +6.5 V
Input voltage Ports for 5 V tolerant*1 Vin -0.3to +6.5 \
P03, P05, P07, P40 to P47 —-0.3to AVCCO +0.3
Ports other than above —-0.3to VCC +0.3
Reference power supply voltage VREFHO —-0.3 to AVCCO +0.3 \%
VREFH
Analog power supply voltage AVCCO -0.3to +6.5 \Y
Analog input When ANOOO to ANOO7 are used VaN —0.3 to AVCCO0 +0.3 \
voltage When ANO16 to ANO31 are used -0.3t0o VCC +0.3
Operating temperature*2 Topr —40 to +85 °C
—40 to +105
Storage temperature Tstg -55 to +125 °C

Caution: Permanent damage to the MCU may be caused if absolute maximum ratings are exceeded.

To preclude any malfunctions due to noise interference, insert capacitors with high frequency characteristics between the VCC

and VSS pins, between the AVCCO and AVSSO pins, between the VCC_USB and VSS_USB pins, between the VREFHO and

VREFLO pins, and between the VREFH and VREFL pins. Place capacitors of about 0.1 yF as close as possible to every power

supply pin and use the shortest and heaviest possible traces.

Connect the VCL pin to a VSS pin via a 4.7 pF capacitor. The capacitor must be placed close to the pin. For details, refer to

section 5.15.1, Connecting VCL Capacitor and Bypass Capacitors.

Do not input signals or an I/O pull-up power supply to ports other than 5-V tolerant ports while the device is not powered.

The current injection that results from input of such a signal or I/O pull-up may cause malfunction and the abnormal current that

passes in the device at this time may cause degradation of internal elements. Even if —0.3 to +6.5 V is input to 5-V tolerant ports,

it will not cause problems such as damage to the MCU.

Note 1. Ports 12, 13, 16, 17, 30, 31, 32, and B5 are 5 V tolerant.

Note 2. The upper limit of operating temperature is 85°C or 105°C, depending on the product. For details, refer to section 1.2, List of
Products.
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Table 5.7 DC Characteristics (5)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol T,Yf' Max. | Unit Cor-wl-:ifizns
Supply | High-speed Normal No peripheral ICLK = 54 MHz lcc 6.5 — mA
S1urrent operating mode | operating mode | operation*2 ICLK = 32 MHz 41 —
ICLK = 16 MHz 2.9 —
ICLK = 8 MHz 2.2 —
ICLK = 4 MHz 1.9 —
All peripheral ICLK = 54 MHz*1 265 | —
operation: Normal ICLK = 32 MHz*3 210 —
ICLK = 16 MHz*3 18| —
ICLK = 8 MHz*3 6.6 —
ICLK = 4 MHz*3 42 —
All peripheral ICLK = 54 MHz*11 — | 53.3
operation: Max. ICLK = 32 MHz*3 — | 408
Increase due to PCLKB = 32 MHz — 2
operation of the
Trusted Secure IP
Sleep mode No peripheral ICLK = 54 MHz 3.5 —
operation® ICLK = 32 MHz 24 | —
ICLK = 16 MHz 1.9 —
ICLK = 8 MHz 1.6 —
ICLK = 4 MHz 1.5 —
All peripheral ICLK = 54 MHz*11 134 | —
operation: Normal ICLK = 32 MHz*3 125 —
ICLK = 16 MHz*3 7.3 —
ICLK = 8 MHz*3 4.6 —
ICLK = 4 MHz*3 3.3 —
Deep sleep No peripheral ICLK = 54 MHz 23 —
mode operation*2 ICLK = 32 MHz 151 —
ICLK = 16 MHz 1.3 —
ICLK = 8 MHz 1.2 —
ICLK = 4 MHz 1.1 —
All peripheral ICLK = 54 MHz*11 106 | —
operation: Normal ICLK = 32 MHz*3 9.9 —
ICLK = 16 MHz*3 5.9 —
ICLK = 8 MHz*3 3.8 —
ICLK = 4 MHz*3 27 —
Increase during BGO operation*® 2.5 —
Middle-speed Normal No peripheral ICLK =12 MHz lcc 2.7 — mA
operating mode | operating mode | operation*6 ICLK = 8 MHz 18 —
ICLK = 4 MHz 1.4 —
ICLK = 1 MHz 1.1 —
All peripheral ICLK =12 MHz 9.6 —
operation: Normal*? ICLK = 8 MHz 62 | —
ICLK = 4 MHz 3.8 —
ICLK = 1 MHz 2.3 —
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Note 1. Indicates the average of the typical samples through actual measurement during product evaluation.

Figure 5.6 Temperature Dependency of RTC Operation with VCC Off (Reference Data)

Table 5.10 DC Characteristics (8)
Conditions: 1.8V <VCC =VCC_USB=AVCC0=<5.5V,VSS=AVSS0=VSS USB=0V

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Permissible total power consumption*1 Pd — — 350 mwW D-version product
Permissible total power consumption*1 Pd — — 130 mW | G-version product

Note:  Please contact a Renesas Electronics sales office for information on the derating of the G-version product. Derating is the
systematic reduction of load to improve reliability.
Note 1. Total power dissipated by the entire chip (including output currents)
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5.2.2 Normal 1/0 Pin Output Characteristics (2)

Figure 5.13 to Figure 5.17 show the characteristics when high-drive output is selected by the drive capacity control

register.
lon/loL Vs Von/VoL
150
VCC=5.5V
50 7 VCC=3.3V
_ — VCC=2.7V
E VCC=1.8V
3 VCC=1.8V // /
- VCC=2.7V —
-100 -
VCC=5.5V
-150
0 1 2 3 4 5 6
Von/VoL [V]

Figure 5.13 Vou/VoL and Ign/loL Voltage Characteristics at T, = 25°C When High-Drive Output is Selected
(Reference Data)
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Figure 5.14 Von/VoL and lgy/lo. Temperature Characteristics at VCC = 1.8 V When High-Drive Output is
Selected (Reference Data)
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5.3 AC Characteristics
5.3.1 Clock Timing
Table 5.21 Operating Frequency Value (High-Speed Operating Mode)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFLO=VSS_USB=0V, T, =-40to +105°C
VCC
ltem Symbol | 1.8V <VCC |2.4V<VCC |2.7V<VCC | When USB | Unit
<24V <27V <55V is in Use*3
Maximum System clock (ICLK) frnax 8 16 54 54 MHz
operating FlashiF clock (FCLK)*!: *2 8 16 32 32
frequency*4
Peripheral module clock (PCLKA) 8 16 54 54
Peripheral module clock (PCLKB) 8 16 32 32
Peripheral module clock (PCLKD) 8 32 54 54
External bus clock (BCLK) 8 16 32 32
BCLK pin output 8 8 16 16
USB clock (UCLK) fusb — — — 48
Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When FCLK is in use at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note 2. The frequency accuracy of FCLK must be within +3.5%.
Note 3. The VCC_USB range is 3.0 to 5.5 V when the USB clock is in use.
Note 4. The maximum operating frequency listed above does not include errors of the external oscillator and internal oscillator. For
details on the range for the guaranteed operation, see Table 5.26, Clock Timing.
Table 5.22 Operating Frequency Value (Middle-Speed Operating Mode)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFL0O=VSS_USB=0V, T, =-40to +105°C
VCC
Item Symbol | 1.8V <VCC |2.4V<VCC |2.7V<VCC | When USB | Unit
<24V <27V <55V is in Use*3
Maximum System clock (ICLK) frmax 8 12 12 12 MHz
operating FlashiF clock (FCLK)*!: *2 8 12 12 12
frequency*4
Peripheral module clock (PCLKA) 8 12 12 12
Peripheral module clock (PCLKB) 8 12 12 12
Peripheral module clock (PCLKD) 8 12 12 12
External bus clock (BCLK) 8 12 12 12
BCLK pin output 8 8 12 12
USB clock (UCLK) fusb — — — 48
Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below 4
MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note 2. The frequency accuracy of FCLK must be within £3.5%.
Note 3. The VCC_USB range is 3.0 to 5.5 V when the USB clock is in use.
Note 4. The maximum operating frequency listed above does not include errors of the external oscillator and internal oscillator. For

details on the range for the guaranteed operation, see Table 5.26, Clock Timing.
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IRQ

Oscillator | |

giaipiyigigiiyigt
we [,

(4

o

L

)y

2}

A

Deep sleep mode

tosLp

Figure 5.35 Deep Sleep Mode Recovery Timing

Table 5.32 Operating Mode Transition Time

Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0 =VREFLO=VSS_USB=0V, T, =-40to +105°C

Transition Time
Mode before Transition Mode after Transition ICLK Frequency Unit
Min. Typ. Max.
High-speed operating mode Middle-speed operating modes 8 MHz — 10 — us
Middle-speed operating modes High-speed operating mode 8 MHz — 37.5 — us
Low-speed operating mode Middle-speed operating mode, 32.768 kHz — 215 — us
high-speed operating mode

Middle-speed operating mode, Low-speed operating mode 32.768 kHz — 185 — us
high-speed operating mode

Note:

Values when the frequencies of PCLKA, PCLKB, PCLKD, FCLK, and BCLK are not divided.
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Table 5.40 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Max. Unit*t c:orT;fitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.54
SPI SCK clock cycle input (slave) 6 65536 treyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr tspeks — 20 ns
Data input setup time (master) 2.7 V or above tsy 65 — ns Figure 5.55,
1.8 V or above 95 — Figure 5.56
Data input setup time (slave) 40 —
Data input hold time ty 40 —_ ns
SSL input setup time tLeaD 3 — tspeyc
SSL input hold time tac — tspeye
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7V or above — 65
1.8 V or above — 100
Data output hold time (master) 2.7 V or above ton -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor tof — 20 ns
SSL input rise/fall time tssip tssif — 20 ns
Slave access time tsa — 6 tpeyc Figure 5.57,
Slave output release time tREL — tpeyc Figure 5.58
Note 1. tpeyc: PCLK cycle
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Table 5.50 A/D Conversion Characteristics (5)
Conditions: 1.8V <VCC =VCC_USB = AVCCO0 < 5.5V, 1.8V < VREFHO < AVCCO0, VSS = AVSS0 = VSS_USB =0V,
reference voltage = VREFHO selected, Ta = —40 to +105°C
Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 8 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal 6.75 — — us High-precision channel
(Operation at source impedance The ADCSR.ADHSC bit is 1
PCLKD = 8 MHz) (Max.) =5 kQ The ADSSTRn register is 0Dh
10.13 — — Normal-precision channel
The ADCSR.ADHSC bit is 1
The ADSSTRn register is 28h
Analog input capacitance Cs — — 15 pF Pin capacitance included
Figure 5.68
Analog input resistance Rs — — 25 kQ Figure 5.68
Offset error — +1 +7.5 LSB
Full-scale error — +1.5 7.5 LSB
Quantization error — 0.5 — LSB
Absolute accuracy — +3.0 8.0 LSB
DNL differential non-linearity error — +1.0 — LSB
INL integral non-linearity error — +1.25 +3.0 LSB

Note:  The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
quantization errors. Offset error, full-scale error, DNL differential non-linearity error, and INL integral non-linearity error do not
include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling
states is indicated.

Table 5.51 A/D Converter Channel Classification

Classification Channel Conditions Remarks
High-precision channel ANO0O0O to ANOO7 AVCCO0=1.8t05.5V |Pins ANOOO to ANOO7 cannot be used as digital
Normal-precision channel ANO016 to AN031 outputs when the A/D converter is in use.

Internal reference voltage input
channel

Internal reference
voltage

AVCC0=20t0 5.5V

Temperature sensor input channel

Temperature sensor
output

AVCC0=2.0to 5.5V

RO

MCU

Rs

—

L‘N\/\

1
L

W

T

Figure 5.68

Equivalent Circuit
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Figure 5.73 Voltage Detection Reset Timing
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Note 1. twror) is the time required for a power-on reset to be enabled while the external power VCC is being held below the
valid voltage (1.0 V).
When turning the VCC on, maintain a voltage below 1.0V for at least 1.0ms.

Figure 5.74 Power-On Reset Timing
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Internal reset signal
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- >l »
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Figure 5.75 Voltage Detection Circuit Timing (Vdet0)
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Do not apply the power supply voltage to the VCL pin.
Use a 4.7-pF multilayer ceramic capacitor for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors.

As the products of the RX230 group do not have VCC_USB or VSS_USB, a bypass capacitor is not required.

Figure 5.80

Connecting Capacitors (100 Pins)
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