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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"

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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RX230 Group, RX231 Group 1. Overview

RX231 R5F52316ADFL R5F52316ADFL#30 PLQP0048KB-B 256 Kbytes 32 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Available −40 to +85°C

R5F52316CDFL R5F52316CDFL#30 Not 
available

Not 
available

Not 
available

R5F52315ADLA R5F52315ADLA#20 PTLG0100KA-A 128 Kbytes 32 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Available −40 to +85°C

R5F52315CDLA R5F52315CDLA#20 Not 
available

Not 
available

Not 
available

R5F52315ADFP R5F52315ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Available

R5F52315CDFP R5F52315CDFP#30 Not 
available

Not 
available

Not 
available

R5F52315CDLF R5F52315CDLF#20 PWLG0064KA-A Not 
available

Not 
available

Not 
available

R5F52315ADND R5F52315ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Available

R5F52315CDND R5F52315CDND#U0 Not 
available

Not 
available

Not 
available

R5F52315ADFM R5F52315ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Available

R5F52315CDFM R5F52315CDFM#30 Not 
available

Not 
available

Not 
available

R5F52315ADNE R5F52315ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Available

R5F52315CDNE R5F52315CDNE#U0 Not 
available

Not 
available

Not 
available

R5F52315ADFL R5F52315ADFL#30 PLQP0048KB-B Not 
available

Not 
available

Available

R5F52315CDFL R5F52315CDFL#30 Not 
available

Not 
available

Not 
available

RX230 R5F52306ADLA R5F52306ADLA#20 PTLG0100KA-A 256 Kbytes 32 Kbytes 8 Kbytes 54 MHz Not 
available

Not 
available

Not 
available

−40 to +85°C

R5F52306ADFP R5F52306ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Not 
available

R5F52306ADLF R5F52306ADLF#20 PWLG0064KA-A Not 
available

Not 
available

Not 
available

R5F52306ADND R5F52306ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Not 
available

R5F52306ADFM R5F52306ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Not 
available

R5F52306ADNE R5F52306ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Not 
available

R5F52306ADFL R5F52306ADFL#30 PLQP0048KB-B Not 
available

Not 
available

Not 
available

R5F52305ADLA R5F52305ADLA#20 PTLG0100KA-A 128 Kbytes Not 
available

Not 
available

Not 
available

R5F52305ADFP R5F52305ADFP#30 PLQP0100KB-B Not 
available

Not 
available

Not 
available

R5F52305ADLF R5F52305ADLF#20 PWLG0064KA-A Not 
available

Not 
available

Not 
available

R5F52305ADND R5F52305ADND#U0 PWQN0064KC-A Not 
available

Not 
available

Not 
available

R5F52305ADFM R5F52305ADFM#30 PLQP0064KB-C Not 
available

Not 
available

Not 
available

R5F52305ADNE R5F52305ADNE#U0 PWQN0048KB-A Not 
available

Not 
available

Not 
available

R5F52305ADFL R5F52305ADFL#30 PLQP0048KB-B Not 
available

Not 
available

Not 
available

Table 1.3 List of Products: D Version (Ta = –40 to +85°C) (2/2)

Group Part No. Order Part No. Package
ROM 
Capacity

RAM 
Capacity

E2 
DataFlash

Operating
Frequency

Security 
Function SDHI CAN

Operating
Temperature
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SD host 
interface

SDHI_D3 to SD_D0 I/O SD data bus pins

SDHI_CD Input SD card detection pin

SDHI_WP Input SD write-protect signal

USB 2.0 host/
function module

VCC_USB Input Power supply pin for USB. Connect this pin to VCC or connect this pin to 
VSS via a 0.33 µF smoothing capacitor for stabilizing the internal power 
supply.

VSS_USB Input Ground pin for USB. Connect this pin to VSS.

USB0_DP I/O D+ I/O pin of the USB on-chip transceiver.

USB0_DM I/O D- I/O pin of the USB on-chip transceiver.

USB0_VBUS Input USB cable connection monitor pin.

USB0_EXICEN Output Low-power control signal for the OTG chip.

USB0_VBUSEN Output VBUS (5 V) supply enable signal for the OTG chip.

USB0_OVRCURA,
USB0_OVRCURB

Input External overcurrent detection pins.

USB0_ID Input Mini-AB connector ID input pin during operation in OTG mode.

12-bit A/D 
converter 

AN000 to AN007, AN016 to 
AN031

Input Input pins for the analog signals to be processed by the A/D converter.

ADTRG0# Input Input pin for the external trigger signal that start the A/D conversion.

12-bit D/A 
converter

DA0, DA1 Output Analog output pins of the D/A converter.

Comparator B CMPB0 to CMPB3 Input Input pin for the analog signal to be processed by comparator B.

CVREFB0 to CVREFB3 Input Analog reference voltage supply pin for comparator B.

CMPOB0 to CMPOB3 Output Output pin for comparator B.

CTSU TS0 to TS9, TS12, TS13, 
TS15 to TS20, TS22, TS23, 
TS27, TS30, TS33, TS35

Output Electrostatic capacitance measurement pins (touch pins).

TSCAP Output LPF connection pin.

Analog power 
supply

AVCC0 Input Analog voltage supply pin for the 12-bit A/D converter and D/A converter. 
Connect this pin to VCC when not using the 12-bit A/D converter and D/A 
converter.

AVSS0 Input Analog ground pin for the 12-bit A/D converter and D/A converter. Connect 
this pin to VSS when not using the 12-bit A/D converter and D/A converter.

VREFH0 Input Analog reference voltage supply pin for the 12-bit A/D converter.

VREFL0 Input Analog reference ground pin for the 12-bit A/D converter.

VREFH Input Analog reference voltage supply pin for the 12-bit D/A converter.

VREFL Input Analog reference ground pin for the 12-bit D/A converter.

I/O ports P03, P05, P07 I/O 3-bit input/output pins.

P12 to P17 I/O 6-bit input/output pins.

P20 to P27 I/O 8-bit input/output pins.

P30 to P37 I/O 8-bit input/output pins (P35 input pin). 

P40 to P47 I/O 8-bit input/output pins.

P50 to P55 I/O 6-bit input/output pins.

PA0 to PA7 I/O 8-bit input/output pins.

PB0 to PB7 I/O 8-bit input/output pins.

PC0 to PC7 I/O 8-bit input/output pins.

PD0 to PD7 I/O 8-bit input/output pins.

PE0 to PE7 I/O 8-bit input/output pins.

PH0 to PH3 I/O 4-bit input/output pins.

PJ3 I/O 1-bit input/output pin.

Table 1.5 Pin Functions (4/4)

Classifications Pin Name I/O Description
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1.5 Pin Assignments
Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.6 to Table 1.10 show the lists of pins and pin functions.

Figure 1.3 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)

PE2

RX230 Group, RX231 Group
PTLG0100KA-A 
(100-pin TFLGA)

(Upper perspective view)

PE1 PE0 PD4 PD0 P43 VREFL0 P07 VREFH P05

PE3 PD7 PD6 PD3 PD1 P44 P40 AVCC0 AVSS0 P03

PE4 PE5 PD5 PD2 P47 P42 VREFH0 PJ3 VREFL VCL

PA0 PA1 PE7 PE6 P46 P45 VBATT MD XCOUT XCIN

PA3 PA5 PA4 PA6 PA2 P41 P34 RES# VSS P37/
XTAL

VSS PA7 PB0 PB2 PB3 P12 P32 P35 VCC P36/
EXTAL

VCC PB1 PB4 PB5 P52 P53 P27 P30 P31 P33

PB7 PB6 PC6 PC7 P54 P55 P15 P16 P25 P26

P17PC1 PC0 PC4 P50 VCC_
USB/PH3

*1

VSS_
USB/PH0

*1
P13 P21 P24

PC2 PC3 PC5 P51 USB0_
DP/PH1

*1

USB0_
DM/PH2

*1
P14 P20 P22 P23 K

J

H

G

F

E

D

C

B

A

10 9 8 7 6 5 4 3 2 1

K

J

H

G

F

E

D

C

B

A

10 9 8 7 6 5 4 3 2 1

Note: This figure indicates the power supply pins and I/O port pins. 
For the pin configuration, see the table “List of Pins and Pin Functions (100-Pin TFLGA)”.

Note: For the position of A1 pin in the package, see “Package Dimensions”.
Note 1. RX230: PH0, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB
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(9) Floating-point status word (FPSW)
The floating-point status word (FPSW) indicates the results of floating-point operations.
When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified 
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the 
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has 
been set to 1, this value is retained until it is cleared to 0 by software (j = X, U, Z, O, or V).

2.3 Accumulator
The accumulator (ACC0 or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit 
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of 
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACC0 is also used for the multiply 
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in 
ACC0 is modified by execution of the instruction.
Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU, 
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the 
lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The 
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.
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4.1 I/O Register Addresses (Address Order)

Table 4.1 List of I/O Registers (Address Order) (1/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK

0008 0000h SYSTEM Mode Monitor Register MDMONR 16 16 3 ICLK

0008 0006h SYSTEM System Control Register 0 SYSCR0 16 16 3 ICLK

0008 0008h SYSTEM System Control Register 1 SYSCR1 16 16 3 ICLK

0008 000Ch SYSTEM Standby Control Register SBYCR 16 16 3 ICLK

0008 0010h SYSTEM Module Stop Control Register A MSTPCRA 32 32 3 ICLK

0008 0014h SYSTEM Module Stop Control Register B MSTPCRB 32 32 3 ICLK

0008 0018h SYSTEM Module Stop Control Register C MSTPCRC 32 32 3 ICLK

0008 001Ch SYSTEM Module Stop Control Register D MSTPCRD 32 32 3 ICLK

0008 0020h SYSTEM System Clock Control Register SCKCR 32 32 3 ICLK

0008 0026h SYSTEM System Clock Control Register 3 SCKCR3 16 16 3 ICLK

0008 0028h SYSTEM PLL Control Register PLLCR 16 16 3 ICLK

0008 002Ah SYSTEM PLL Control Register 2 PLLCR2 8 8 3 ICLK

0008 002Ch SYSTEM USB-dedicated PLL Control Register UPLLCR 16 16 3 ICLK

0008 002Eh SYSTEM USB-dedicated PLL Control Register 2 UPLLCR2 8 8 3 ICLK

0008 0030h SYSTEM External Bus Clock Control Register BCKCR 8 8 3 ICLK

0008 0031h SYSTEM Memory Wait Cycle Setting Register MEMWAIT 8 8 3 ICLK

0008 0032h SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3 ICLK

0008 0033h SYSTEM Sub-Clock Oscillator Control Register SOSCCR 8 8 3 ICLK

0008 0034h SYSTEM Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3 ICLK

0008 0035h SYSTEM IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3 ICLK

0008 0036h SYSTEM High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3 ICLK

0008 0037h SYSTEM High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3 ICLK

0008 003Ch SYSTEM Oscillation Stabilization Flag Register OSCOVFSR 8 8 3 ICLK

0008 003Eh SYSTEM CLKOUT Output Control Register CKOCR 16 16 3 ICLK

0008 0040h SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3 ICLK

0008 0041h SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3 ICLK

0008 0060h SYSTEM Low-Speed On-Chip Oscillator Trimming Register LOCOTRR 8 8 3 ICLK

0008 0064h SYSTEM IWDT-Dedicated On-Chip Oscillator Trimming Register ILOCOTRR 8 8 3 ICLK

0008 0068h SYSTEM High-Speed On-Chip Oscillator Trimming Register 0 HOCOTRR0 8 8 3 ICLK

0008 006Bh SYSTEM High-Speed On-Chip Oscillator Trimming Register 3 HOCOTRR3 8 8 3 ICLK

0008 00A0h SYSTEM Operating Power Control Register OPCCR 8 8 3 ICLK

0008 00A1h SYSTEM Sleep Mode Return Clock Source Switching Register RSTCKCR 8 8 3 ICLK

0008 00A2h SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3 ICLK

0008 00AAh SYSTEM Sub Operating Power Control Register SOPCCR 8 8 3 ICLK

0008 00B0h LPT Low-Power Timer Control Register 1 LPTCR1 8 8 3 ICLK

0008 00B1h LPT Low-Power Timer Control Register 2 LPTCR2 8 8 3 ICLK

0008 00B2h LPT Low-Power Timer Control Register 3 LPTCR3 8 8 3 ICLK

0008 00B4h LPT Low-Power Timer Cycle Setting Register LPTPRD 16 16 3 ICLK

0008 00B8h LPT Low-Power Timer Compare Register 0 LPCMR0 16 16 3 ICLK

0008 00BCh LPT Low-Power Timer Standby Return Enable Register LPWUCR 16 16 3 ICLK

0008 00C0h SYSTEM Reset Status Register 2 RSTSR2 8 8 3 ICLK

0008 00C2h SYSTEM Software Reset Register SWRR 16 16 3 ICLK

0008 00E0h SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3 ICLK

0008 00E1h SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3 ICLK

0008 00E2h SYSTEM Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3 ICLK

0008 00E3h SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3 ICLK

0008 03FEh SYSTEM Protect Register PRCR 16 16 3 ICLK

0008 1300h BSC Bus Error Status Clear Register BERCLR 8 8 2 ICLK

0008 1304h BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK



R01DS0261EJ0120 Rev.1.20 Page 52 of 170
Sep 28, 2018

RX230 Group, RX231 Group 4. I/O Registers

0008 A012h SCI0 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A020h SCI1 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A021h SCI1 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK

0008 A022h SCI1 Serial Control Register SCR 8 8 2 or 3 PCLKB 2 ICLK

0008 A023h SCI1 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A024h SCI1 Serial Status Register SSR 8 8 2 or 3 PCLKB 2 ICLK

0008 A025h SCI1 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A026h SCI1 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A027h SCI1 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A028h SCI1 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2 ICLK

0008 A029h SCI1 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Ah SCI1 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Bh SCI1 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Ch SCI1 I2C Status Register SISR 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Dh SCI1 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Eh SCI1 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2 ICLK

0008 A02Eh SCI1 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2 ICLK

0008 A02Fh SCI1 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2 ICLK

0008 A030h SCI1 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2 ICLK

0008 A030h SCI1 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2 ICLK

0008 A031h SCI1 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2 ICLK

0008 A032h SCI1 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A0h SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A1h SCI5 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A2h SCI5 Serial Control Register SCR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A3h SCI5 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A4h SCI5 Serial Status Register SSR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A5h SCI5 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A6h SCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A7h SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A8h SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0A9h SCI5 I2C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2 ICLK

0008 A0AAh SCI5 I2C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2 ICLK

0008 A0ABh SCI5 I2C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2 ICLK

0008 A0ACh SCI5 I2C Status Register SISR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0ADh SCI5 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0AEh SCI5 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2 ICLK

0008 A0AEh SCI5 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2 ICLK

0008 A0AFh SCI5 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2 ICLK

0008 A0B0h SCI5 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2 ICLK

0008 A0B0h SCI5 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2 ICLK

0008 A0B1h SCI5 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2 ICLK

0008 A0B2h SCI5 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C0h SCI6 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C1h SCI6 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C2h SCI6 Serial Control Register SCR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C3h SCI6 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C4h SCI6 Serial Status Register SSR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C5h SCI6 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C6h SCI6 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C7h SCI6 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2 ICLK

0008 A0C8h SCI6 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (10/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK
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000A 00B0h USB0 BC Control Register 0 USBBCCTRL0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00CCh USB0 USB Module Control Register USBMC 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00D0h USB0 Device Address 0 Configuration Register DEVADD0 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00D2h USB0 Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00D4h USB0 Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00D6h USB0 Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00D8h USB0 Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00DAh USB0 Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0900h CTSU CTSU Control Register 0 CTSUCR0 8 8 2 or 3 PCLKB 2 ICLK

000A 0901h CTSU CTSU Control Register 1 CTSUCR1 8 8 2 or 3 PCLKB 2 ICLK

000A 0902h CTSU CTSU Synchronous Noise Reduction Setting Register CTSUSDPRS 8 8 2 or 3 PCLKB 2 ICLK

000A 0903h CTSU CTSU Sensor Stabilization Wait Control Register CTSUSST 8 8 2 or 3 PCLKB 2 ICLK

000A 0904h CTSU CTSU Measurement Channel Register 0 CTSUMCH0 8 8 2 or 3 PCLKB 2 ICLK

000A 0905h CTSU CTSU Measurement Channel Register 1 CTSUMCH1 8 8 2 or 3 PCLKB 2 ICLK

000A 0906h CTSU CTSU Channel Enable Control Register 0 CTSUCHAC0 8 8 2 or 3 PCLKB 2 ICLK

000A 0907h CTSU CTSU Channel Enable Control Register 1 CTSUCHAC1 8 8 2 or 3 PCLKB 2 ICLK

000A 0908h CTSU CTSU Channel Enable Control Register 2 CTSUCHAC2 8 8 2 or 3 PCLKB 2 ICLK

000A 0909h CTSU CTSU Channel Enable Control Register 3 CTSUCHAC3 8 8 2 or 3 PCLKB 2 ICLK

000A 090Ah CTSU CTSU Channel Enable Control Register 4 CTSUCHAC4 8 8 2 or 3 PCLKB 2 ICLK

000A 090Bh CTSU CTSU Channel Transmit/Receive Control Register 0 CTSUCHTRC0 8 8 2 or 3 PCLKB 2 ICLK

000A 090Ch CTSU CTSU Channel Transmit/Receive Control Register 1 CTSUCHTRC1 8 8 2 or 3 PCLKB 2 ICLK

000A 090Dh CTSU CTSU Channel Transmit/Receive Control Register 2 CTSUCHTRC2 8 8 2 or 3 PCLKB 2 ICLK

000A 090Eh CTSU CTSU Channel Transmit/Receive Control Register 3 CTSUCHTRC3 8 8 2 or 3 PCLKB 2 ICLK

000A 090Fh CTSU CTSU Channel Transmit/Receive Control Register 4 CTSUCHTRC4 8 8 2 or 3 PCLKB 2 ICLK

000A 0910h CTSU CTSU High-Pass Noise Reduction Control Register CTSUDCLKC 8 8 2 or 3 PCLKB 2 ICLK

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 
Control Register

CTSUSSC 16 16 2 or 3 PCLKB 2 ICLK

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 2 ICLK

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 2 ICLK

000A 091Ch CTSU CTSU Error Status Register CTSUERRS 16 16 2 or 3 PCLKB 2 ICLK

000A 8300h RSCAN0 Bit Configuration Register L CFGL 16 16 2 or 3 PCLKB 2 ICLK

000A 8302h RSCAN0 Bit Configuration Register H CFGH 16 16 2 or 3 PCLKB 2 ICLK

000A 8304h RSCAN0 Control Register L CTRL 16 16 2 or 3 PCLKB 2 ICLK

000A 8306h RSCAN0 Control Register H CTRH 16 16 2 or 3 PCLKB 2 ICLK

000A 8308h RSCAN0 Status Register L STSL 16 16 2 or 3 PCLKB 2 ICLK

000A 830Ah RSCAN0 Status Register H STSH 16 16 2 or 3 PCLKB 2 ICLK

000A 830Ch RSCAN0 Error Flag Register L ERFLL 16 16 2 or 3 PCLKB 2 ICLK

000A 830Eh RSCAN0 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 2 ICLK

000A 8324h RSCAN Global Configuration Register H GCFGH 16 16 2 or 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (23/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK
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Note 1. When OFS1.(FASTSTUP, LVDAS) bits are 11b.
Note 2. When OFS1.(FASTSTUP, LVDAS) bits are 01b.
Note 3. When OFS1.LVDAS bit is 0.
Note 4. Turn on the power supply voltage according to the normal startup rising gradient because the settings in the OFS1 register are 

not read in boot mode.

Figure 5.7 Ripple Waveform

Note: The recommended capacitance is 4.7 μF. Variations in connected capacitors should be within the above range.

Table 5.13 DC Characteristics (11)
Conditions: 0 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Power-on VCC rising 
gradient

At normal startup*1 SrVCC 0.02 — 20 ms/V

During fast startup time*2 0.02 — 2

Voltage monitoring 0 reset 
enabled at startup*3, *4

0.02 — —

Table 5.14 DC Characteristics (12)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C
The ripple voltage must meet the allowable ripple frequency fr (VCC) within the range between the VCC upper limit and lower limit. 
When VCC change exceeds VCC ±10%, the allowable voltage change rising/falling gradient dt/dVCC must be met.

Item Symbol Min. Typ. Max. Unit Test Conditions

Allowable ripple frequency fr (VCC) — — 10 kHz Figure 5.7
Vr (VCC) ≤ VCC × 0.2

— — 1 MHz Figure 5.7
Vr (VCC) ≤ VCC × 0.08

— — 10 MHz Figure 5.7
Vr (VCC) ≤ VCC × 0.06

Allowable voltage change 
rising/falling gradient

dt/dVCC 1.0 — — ms/V When VCC change exceeds VCC ±10%

Table 5.15 DC Characteristics (13)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Permissible error of VCL pin external 
capacitance

CVCL 1.4 4.7 7.0 μF

Vr (VCC)VCC

1 / fr (VCC)
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Figure 5.10 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 2.7 V When Normal Output is Selected 
(Reference Data)

Figure 5.11 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 3.3 V When Normal Output is Selected 
(Reference Data)
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Figure 5.22 BCLK Pin Output Timing

Figure 5.23 EXTAL External Clock Input Timing

Figure 5.24 Main Clock Oscillation Start Timing

Figure 5.25 LOCO Clock Oscillation Start Timing

tCf
tCH

tBcyc

tCrtCL

BCLK pin output

Test conditions: VOH = VCC × 0.7, VOL = VCC × 0.3, IOH = -1.0 mA, IOL = 1.0 mA, C = 30 pF

tXH

tXcyc

EXTAL external clock input VCC × 0.5

tXL

tXr tXf

Main clock oscillator output

MOSCCR.MOSTP

tMAINOSC

LOCO clock oscillator output

LOCOCR.LCSTP

tLOCO
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5.3.3 Timing of Recovery from Low Power Consumption Modes

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. When multiple 
oscillators are operating, the recovery time varies depending on the operating state of the oscillators that are not selected as the 
system clock source. The above table applies when only the corresponding clock is operating.

Note 2. When the frequency of the crystal is 20 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.

Note 3. When the frequency of the external clock is 20 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. When multiple 
oscillators are operating, the recovery time varies depending on the operating state of the oscillators that are not selected as the 
system clock source. The above table applies when only the corresponding clock is operating.

Note 2. When the frequency of the crystal is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.

Note 3. When the frequency of PLL is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.

Note 4. When the frequency of the external clock is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.

Note 5. When the frequency of PLL is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.

Note 6. This is the case when HOCO is selected as the system clock and its frequency division is set to be 8 MHz.

Table 5.28 Timing of Recovery from Low Power Consumption Modes (1)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VREFL0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Recovery time 
from software 
standby mode*1

High-speed 
mode

Crystal connected to 
main clock oscillator

Main clock oscillator 
operating*2

tSBYMC — 2 3 ms Figure 5.34

External clock input 
to main clock 
oscillator

Main clock oscillator 
operating*3

tSBYEX — 35 50 μs

Sub-clock oscillator operating tSBYSC — 650 800 μs

HOCO clock oscillator operating tSBYHO — 40 55 μs

LOCO clock oscillator operating tSBYLO — 40 55 μs

Table 5.29 Timing of Recovery from Low Power Consumption Modes (2)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VREFL0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test 
Conditions

Recovery time 
from software 
standby mode*1

Middle-speed 
mode

Crystal connected to 
main clock oscillator

Main clock oscillator 
operating*2

tSBYMC — 2 3 ms Figure 5.34

Main clock oscillator 
and PLL circuit 
operating*3

tSBYPC — 2 3 ms

External clock input 
to main clock 
oscillator

Main clock oscillator 
operating*4

tSBYEX — 3 4 μs

Main clock oscillator 
and PLL circuit 
operating*5

tSBYPE — 65 85 μs

Sub-clock oscillator operating tSBYSC — 600 750 μs

HOCO clock oscillator operating*6 tSBYHO — 40 50 μs

LOCO clock oscillator operating tSBYLO — 5 7 μs
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Figure 5.35 Deep Sleep Mode Recovery Timing

Note: Values when the frequencies of PCLKA, PCLKB, PCLKD, FCLK, and BCLK are not divided.

Table 5.32 Operating Mode Transition Time
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VREFL0 = VSS_USB = 0 V, Ta = –40 to +105°C

Mode before Transition Mode after Transition ICLK Frequency
Transition Time

Unit
Min. Typ. Max.

High-speed operating mode Middle-speed operating modes 8 MHz — 10 — μs

Middle-speed operating modes High-speed operating mode 8 MHz — 37.5 — μs

Low-speed operating mode Middle-speed operating mode, 
high-speed operating mode

32.768 kHz — 215 — μs

Middle-speed operating mode, 
high-speed operating mode

Low-speed operating mode 32.768 kHz — 185 — μs

Oscillator

ICLK

IRQ

Deep sleep mode

tDSLP
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Figure 5.43 External Bus Timing/Read Access Operation Example (Multiplex)

Figure 5.44 External Bus Timing/Write Access Operation Example (Multiplex)

Address/
data bus

Data read 
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40ns(min)

Tend

Address cycle Data cycle

tALED

tCSD
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Tn1 Th

Fixed to 1 cycle

Wait for address cycle (AWAIT)

tRSD

tRSS

tRSD

tRSS

CS extended cycle when reading (CSROFF)

tALED

Wait for RD assertion (RDON)

Wait for normal read cycle (CSRWAIT)

Wait for CS assertion (CSON)

A D

tRDHtRDS

td(AD-ALE) th(ALE-AD) th(RD-DB) 0ns(min)

Address/
data bus

Data write
(WR#)

tAD

BCLK
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Address latch
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tCSD
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Tn1 Th

Fixed to 1 cycle

td(BCLK-ALE)=tALED

Wait for address cycle (AWAIT)

tRSD

tRSS

tRSD

tRSS

Wait for WR assertion (WRON)

Wait for normal write cycle (CSWWAIT)

A D

Wait for write data output (WDON)

th(BCLK-ALE)=tALED

A

CS extended cycle when writing (CSWOFF)
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Figure 5.55 RSPI Timing (Master, CPHA = 0) and Simple SPI Clock Timing (Master, CKPH = 1)

Figure 5.56 RSPI Timing (Master, CPHA = 1) and Simple SPI Clock Timing (Master, CKPH = 0)
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MSB OUT DATA LSB OUT IDLE MSB OUT
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CKPOL = 0
output

SCKn
CKPOL = 1
output
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input

SMOSIn
output

n = 0, 1, 5, 6, 8, 9, 12

Simple SPIRSPI
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RSPCKA
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RSPCKA
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output
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output
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output
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CPOL = 0
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RSPCKA
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Figure 5.59 RIIC Bus Interface Input/Output Timing and Simple I2C Bus Interface Input/Output Timing

Figure 5.60 SSI Clock Input/Output Timing

Figure 5.61 SSI Transmission/Reception Timing (SSICR.SCKP=0)

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

SDA

SCL

VIH

VIL

tSTAH

tSCLH

tSCLL

P*1 S*1

tSf tSr

tSCL
tSDAH

tSDAS

tSTAS tSP tSTOS

P*1

tBUF

Sr*1

Note 1. S, P, and Sr indicate the following conditions, respectively.
S:  START condition
P:  STOP condition
Sr: Repeated START condition

SSISCKn

tHC

tLC

tRC

tI, tO

tSR tHTR

tDTR

SSISCKn
(input or output )

SSIWSn, SSIDATAn , 
SSIRXDn (input)

SSIWSn, SSIDATAn ,  
SSITXDn (output )
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Differential non-linearity error (DNL)
The differential non-linearity error is the difference between 1-LSB width based on the ideal A/D conversion 
characteristics and the width of the actual output code.

Offset error
An offset error is the difference between a transition point of the ideal first output code and the actual first output code.

Full-scale error
A full-scale error is the difference between a transition point of the ideal last output code and the actual last output code.
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5.9 CTSU Characteristics

5.10 Characteristics of Power-On Reset Circuit and Voltage Detection Circuit

Note: These characteristics apply when noise is not superimposed on the power supply. When a setting is made so that the voltage 
detection level overlaps with that of the voltage detection circuit (LVD2), it cannot be specified which of LVD1 and LVD2 is used 
for voltage detection.

Note 1. n in the symbol Vdet0_n denotes the value of the OFS1.VDSEL[1:0] bits.
Note 2. n in the symbol Vdet1_n denotes the value of the LVDLVLR.LVD1LVL[3:0] bits.
Note 3. n in the symbol Vdet2_n denotes the value of the LVDLVLR.LVD2LVL[1:0] bits.

Table 5.57 CTSU Characteristics
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

External capacitance connected to TSCAP pin Ctscap 9 10 11 nF

TS pin capacitive load Cbase — — 50 pF

Permissible output high current ΣIOH — — –24 mA When the mutual 
capacitance method is 
applied

Table 5.58 Characteristics of Power-On Reset Circuit and Voltage Detection Circuit (1)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection 
level

Power-on reset (POR) VPOR 1.35 1.50 1.65 V Figure 5.73, Figure 5.74

Voltage detection circuit 
(LVD0)*1

Vdet0_0 3.67 3.84 3.97 V Figure 5.75
At falling edge VCCVdet0_1 2.70 2.82 3.00

Vdet0_2 2.37 2.51 2.67

Vdet0_3 1.80 1.90 1.99

Voltage detection circuit 
(LVD1)*2

Vdet1_0 4.12 4.29 4.42 V Figure 5.76
At falling edge VCCVdet1_1 3.98 4.14 4.28

Vdet1_2 3.86 4.02 4.16

Vdet1_3 3.68 3.84 3.98

Vdet1_4 2.99 3.10 3.29

Vdet1_5 2.89 3.00 3.19

Vdet1_6 2.79 2.90 3.09

Vdet1_7 2.68 2.79 2.98

Vdet1_8 2.57 2.68 2.87

Vdet1_9 2.47 2.58 2.67

Vdet1_A 2.37 2.48 2.57

Vdet1_B 2.10 2.20 2.30

Vdet1_C 1.86 1.96 2.06

Vdet1_D 1.80 1.86 1.96

Voltage detection circuit 
(LVD2)*3

Vdet2_0 4.08 4.29 4.48 V Figure 5.77
At falling edge VCCVdet2_1 3.95 4.14 4.35

Vdet2_2 3.82 4.02 4.22

Vdet2_3 3.62 3.84 4.02
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Note: The time until each operation of the flash memory is started after instructions are executed by software is not included.
Note: 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: The frequency accuracy of FCLK must be within ±3.5%.

Table 5.64 ROM (Flash Memory for Code Storage) Characteristics (3) Middle-Speed Operating Mode
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V
Temperature range for the programming/erasure operation: Ta = –40 to +85°C

Item Symbol
FCLK = 1 MHz FCLK = 8 MHz

Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 8-byte tP8 — 152 1367 — 97.9 936 μs

Erasure time 2-Kbyte tE2K — 8.8 279.7 — 5.9 221 ms

512-Kbyte
(when block 
erase 
command is 
used)

tE512K — 928 19221 — 191 4108 ms

512-Kbyte
(when all-
block erase 
command is 
used)

tEA512K — 923 19015 — 185 3901 ms

Blank check time 8-byte tBC8 — — 85.0 — — 50.88 μs

2-Kbyte tBC2K — — 1870 — — 402 μs

Erase operation forced stop time tSED — — 28.0 — — 21.3 μs

Start-up area switching setting time tSAS — 13.0 573.3 — 7.7 451 ms

Access window time tAWS — 13.0 573.3 — 7.7 451 ms

ROM mode transition wait time 1 tDIS 2.0 — — 2.0 — — μs

ROM mode transition wait time 2 tMS 3.0 — — 3.0 — — μs
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Conditions and Voltage Range of Analog Input (Max.), changed

143 Table 5.46 A/D Conversion Characteristics (2): Conditions changed
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Circuit Timing (Vdet0), changed

159 Table 5.62 ROM (Flash Memory for Code Storage) Characteristics (2) High-
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products 
 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. 
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well 
as any technical updates that have been issued for the products. 
 

1.  Handling of Unused Pins 
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the 
manual. 
¾ The input pins of CMOS products are generally in the high-impedance state. In operation with an 

unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 
The state of the product is undefined at the moment when power is supplied. 
¾ The states of internal circuits in the LSI are indeterminate and the states of register settings and 

pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
¾ The reserved addresses are provided for the possible future expansion of functions. Do not access 

these addresses; the correct operation of LSI is not guaranteed if they are accessed. 
4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 
¾ When the clock signal is generated with an external resonator (or from an external oscillator) 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5.  Differences between Products 
Before changing from one product to another, i.e. to a product with a different part number, confirm 
that the change will not lead to problems. 
¾ The characteristics of Microprocessing unit or Microcontroller unit products in the same group but 

having a different part number may differ in terms of the internal memory capacity, layout pattern, 
and other factors, which can affect the ranges of electrical characteristics, such as characteristic 
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a 
product with a different part number, implement a system-evaluation test for the given product. 

 


